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Besides physical consequences, obesity has negative psychological effects, thereby lowering human life
quality. Major psychological consequences of this disorder includes depression, impaired body image,
low self-esteem, eating disorders, stress and poor quality of life, which are correlated with age and
gender. Physical interventions, mainly diet control and energy balance, have been widely applied to treat
obesity; and some psychological interventions including behavioral therapy, cognitive behavioral ther-
apy and hypnotherapy have showed some effects on obesity treatment. Other psychological therapies,
such as relaxation and psychodynamic therapies, are paid less attention. This review aims to update
scientific evidence regarding the mental consequences and psychological interventions for obesity.

© 2018 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

Obesity, a metabolic disorder due to body fat accumulation, is
often identified using the WHO classification of body mass index
(BMI). BMI is calculated as the ratio of body weight in kilogram (kg)
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to height inmeter squared (m2). In particular, an adult with a BMI of
<18.5 kg/m2 is classified as underweight, 18.5e24.9 kg/m2 is iden-
tified as normal weight, 25.0e29.9 kg/m2 is overweight, and
>30 kg/m2 is classified as obesity [1]. Overweight and obesity are
described as a risk factor of a subset of diseases, including cancer,
type II diabetes, high blood pressure, heart diseases and stroke
[2e7]. Due to imbalances in calories intake and daily energy con-
sumption, obesity interventions have been focused on dietary and
lifestyle changes, physical exercise or surgery.

Besides physical diseases, overweight and obesity were strongly
associated with serious psychiatric disorders [8]. Obesity has
several psychological consequences, including depression,
emotional and behavioral disorders, low self-esteem, motivational
disorders, eating disorders, impaired body image and low quality of
life. Medicine is used to treat obesity; however, it alone is inefficient
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in many cases. Psychological interventions among many other
therapies are, therefore, employed in obesity treatment. They
include behavioral therapy, cognitive behavioral therapy and hyp-
notherapy, which, to a certain extent, have proved to be successful
in helping people to re-control their BMI. As a consequence, their
mentality, lifestyles and behaviors are positively adjusted, i.e. they
are able to control their food intake for desire and increase physical
activity, to prevent continued obesity.

This review aims to dissect mental consequences of obesity and
some common psychological interventions in controlling and
decreasing this metabolic disorder.
2. Mental or psychological consequences of obesity

Apart from physical consequences, obesity is also associated
with a wide range of mental consequences such as depression, low
self-esteem (LSE), eating disorders (ED), body image disturbance
(BID), stress and lowered quality of life (QoL) [9].
2.1. Depression

The relationship of depression to obesity is not unidirectional,
and it varies by sex and age. On the one hand, some studies showed
that depression [10e12] and antidepressant use [13] increased the
risk of developing obesity. Childhood depression led to higher risk
of obesity in adulthood [14]. Obesity was found higher in depressed
women than depressed men, irrespective of age, the prevalence of
this metabolic disorder in adults increased with depressive symp-
toms of higher levels [15]. A person with depressive disorder has a
higher risk of overweight and obesity than the one with only
depressive symptoms [16]. A study pointed out that overweight
was statistically significantly correlated with depression when it
came to people at 20 years old or above, but not to younger groups
[16].

Furthermore, some researches indicated that obesity is the
cause of depression [10,12,16,17]. Obese people were at higher risk
of either current or lifetime depression than their normal-weight
counterparts. Women with obesity were more inclined to suffer
from depression within the past month, compared to obese men.
Severe obesity (BMI� 40 kg/m2) was strongly associated with past-
month depression [11]. In the younger group of adolescents,
depressive symptoms were more commonly found in obese ones
than in normal ones [17]. A report showed that non-clinical obese
and normal-weight adolescents had lower depression scores than
clinical obese ones [18]. Due to their weight, obese children and
adolescents had difficulty making friends, as they were considered
by their peers as physically unaccepted, less sociable and more
aggressive [19]. Besides, familial teasing [20] and peer teasing [21]
increased the risk of depression in obese children. Furthermore,
suicidal ideations and attempts, the possible consequences of
depression, were found more common among obese children
[22,23], and obese people aged 15 or above [24], females perceiving
themselves as overweight [25], and women with Class I and III
obesity [26].

The causal relationship between obesity and depression was
quite controversial, as some studies concluded that young people
with obesity were not more vulnerable to depression than non-
obese ones [12]. BID with obesity was associated with depression
[27], and the association between obesity and depression no longer
existed after controlling BID [28]. Obese females were more prone
to present depressive symptoms, when compared to non-obese
ones, while no association was found among males [14].
2.2. Low self-esteem (LSE)

The association between BMI and LSE has been debated. It was
reported that overweight and obesity (OW/OB) was a risk factor for
LSE in some studies [29,30]. More precisely, OW/OB children [30]
and adolescents [29] had lower self-esteem compared to normal-
weight counterparts. The relationship between LSE and obesity
varied by gender and ethnic subgroup. More specifically, boys with
high BMI had LSE, but no link between the two factors was found
among girls. When compared to those with normal weight, obese
Bangladeshi children and obese white British boys had LSE, whilst
obese black African girls had higher self-esteem [31]. A study in
Norway showed that children with high BMI had LSE than those
with healthy weight in all evaluated aspects of self-esteem,
including body image, physical exercise, eating disturbance, aca-
demic performance, and communication. Additionally, children
whose parents perceived them as overweight were less satisfied
with their body image than those who received no such comment
from their parents [32]. However, self-esteem was not found to
associate with weight status in some other reports [28,33] when
BID was controlled [28]. Sylvia Herbozo et al. has indicated that
OW/OB women with BED experienced lower BID and self-esteem
than those without BED [34]. Obese pregnant women felt less
satisfied about their body image and had LSE than health weight
ones [35]. A study in Iran by Seyed Reza Alvani et al. revealed that
despite being healthier, men had lower self-esteem than women
[36]. LSE led to low QoL in terms of the frequency of sexual in-
tercourses and sexual desire [37].

2.3. Eating disorder

Eating disordered behaviors such binge-eating disorder (BED)
and night eating syndrome (NES) are more commonly found in
OW/OB individuals, regardless of gender and age. Adolescents [38]
and females [39] with higher BMI were more susceptible to eating
disorder traits than normal-weight ones. Some studies showed that
the rate of eating disorders in obese youngsters was high [40,41],
and childhood obesity may result in the induction of eating disor-
ders in adulthood [42]. According to an online survey on college
students, perceived overweight or obesity led to a higher likelihood
of having binge eating behaviors [43]. BED prevalence among stu-
dents who perceived themselves as overweight exceeded that
among those who did not think they suffered from the condition,
whether they were actually overweight or not [43]. Individuals
who were younger, female, obese, or aspired to lose weight were
more likely to have BED [44]. BEDwas associated to both global and
central obesity [45]. The levels of eating disorders among obese
women (aged 18e42 years) were higher than those of normal-
weight ones. They were more inclined to reduce the food con-
sumption in favor of losing weight, having healthy attitudes and
perceptions toward food and weight, binge eating, use pills that
help them control their food intake, and fast (or abstain from all
types of food) [46]. A phone-based survey of adult patients with
obesity in Greater Boston (2009e2011) found a high proportion of
respondents who reported to experience eating disorders (approx.
80%) [47].

2.4. Body image dissatisfaction (BID)

Body image is defined as one's personal judgment of one's own
physical appearance, which is typically negative [48]. People with
BID feel dissatisfied with their weight and body shape because of
such factors as cultural perspective of beauty, gender, early onset of
obesity, and weight-based teasing. According to Western cultures,
females should have a slender figure, while men should be lean and
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muscular [49,50]. For boys, the association between body weight
and that aspiration was not linear; overweight boys preferred
thinness while underweight ones wanted a larger body size [50].
This, therefore, explains why females with high BMI andmales with
extremely low or extremely high BMI have a proclivity to feel more
dissatisfied with their bodies compared to the ones with normal-
weight [49e51]. This ideal of beauty in males and females was
confirmed by a study in Taiwan [52]. Some studies showed a high
prevalence of people [51], especially females [52], expressing
dissatisfaction with their body shapes. OW/OB people, irrespective
of sex, had higher BID than their non-OW/non-OB counterparts
[52e55].

The earlier onset of obesity also increased the level of body
dissatisfaction. For example, Wardle, J., et al. reported that women
started to develop obesity at the age of 16 years expressed a higher
level of BID than those with onset of obesity at a later age [56]. The
rate of obese women being teased about their weight and size [57]
or being teased during their childhood [56] was higher than that of
non-obese ones. Furthermore, those who developed obesity earlier
tended to report being teased about their size and weight. Obese
womenwho reported more teasing about their general appearance
had a higher tendency to engage in BED [57].

2.5. Quality of life (QoL)

Obesity may cause its sufferers to lead a life of low quality in
terms of discrimination, education, income or chance of marriage.
Patients with class II/III obesity received more interpersonal
discrimination and self-stigma than their normal-weight counter-
parts, obese professionals (with BMI� 35 kg/m2) reported more
discrimination at work and compared to obese non-professional
workers [58]. OW/OB people also were discriminated by being
considered as unsuitable for jobs they applied for [59]. In terms of
education, people with early onset of obesity (at 16 years of age)
had less schooling than those with later onset of obesity [60], and
obese females had less chance of completing an advanced educa-
tion program [61]. For OW/OB children, they tended to withdraw
from making friends and become less sociable [62]. Their perfor-
mance at school was also negatively affected with more trouble at
school than normal weight schoolmates [63], higher absenteeism
and higher dropout rates. Adolescents, especially white American,
whose onset of obesity initiated during early adolescence were
more likely to drop out of school than those with obesity only
during their childhood and non-obese ones [64]. Obese children
had poorer QoL and higher BID than normal-weight ones, and BID
mediated the association between body weight and QoL [65].

Besides, obese females were poorer and had lower household
income than their non-obese peers, while males' onset of obesity
was not associated with their earnings [60,61]. According to the
National Longitudinal Survey of Youth, obese females in the USA
were less likely to get married than those without obesity, while
obese males saw no such association [61]. However, according to a
study in Sweden by Kark M et al., OW/OB men had the least chance
of getting married than those with normal weight [66].

2.6. Stress

Obesity is believed to result from various factors, including lack
of physical activity, sedentary activities [67e69] and unhealthy
dietary practices [69]. Apart from these factors, stress is also a
significant contributor to weight gain [70,71] and the onset of
obesity [71], because stress can cause overconsumption of foods
and drinks [72] and influence the choice of foods [73]. According to
some studies, stressed individuals had higher intake of energy
(adolescents and children) [73,74] and consumed more fatty food
(children and adolescents) [73,74], more snacks (children) [68,73],
more potato crisps and chips, takeaway foods, and sugary drinks
[75], but less fruits and vegetables (children and 45-75-year-old
adults) [68,73], and less proteins [68] or even skip breakfast (chil-
dren) [73]. Those unhealthy eating habits lead to higher BMI, ulti-
mately resulting in the development of OW/OB. According to
Jaarsveld et al. moderately or severely stressed adolescents had
much higher BMI than those with mild stress [76].

Besides stress at school (due to examination) [74], weight gain in
children can be attributed to the degree of family stressors and
parent-perceived stress [77]. Other stressors include poor family
functioning, namely general family functioning and parental psy-
chological distress, that promoted unhealthier dietary intake [75].
Fewer positive family meal practices and more depressive symp-
toms in families with both overweight parents [78], traumatic ex-
periences during childhood, including child sexual abuse and
having jobless parents, that caused overweight and obesity later in
life [79]. Stressors were related to the transition to adolescence and
study at school suggested as predictors of overweight in girls [80].
For adults, work stress was slightly associatedwith employees' BMI.
More specifically, employees with “lower job control, higher job
strain, and higher effort-reward imbalance” were a higher risk of
overweight, and male employees with lower job demands had
higher BMI. Increased stress at work can disturb eating habits and
promote sedentary activities [67].

The biological mechanism of stress inducing overeating lies in
the changes in the level of hormones and chemicals in the body,
such as increased cortisol [81] and decreased serotonin [82], which
in turn prevent insulin from being released [83], but increase the
secretion of ghrelin [84] and at the same time activate the brain
reward system. According to Adam et al. (2007), the system in-
teracts with the stress-induced hypothalamic-pituitary-adrenal
(HPA) axis, leading to increased food consumption [85]. In turn, the
obese people's stress system can be activated by increased 11 b-
HSD1 activity [86], inflammation activation [87] and increased
secretion of leptin [88]. Stress, therefore, is both a cause and a
consequence of obesity [89].

3. Psychological interventions in obesity treatment

The treatment of OW/OB is based on the maintenance of energy
balance e the relationship between caloric intake and expenditure
[90]. A wide variety of interventions, including lifestyle, medical
and surgical interventions have been applied to treat OW/OB.
Lifestyle interventions address two aspects, namely dietary pat-
terns and physical exercise regimes. While dietary interventions
aim to cut down the amounts of high-fat food intake and promote a
low-fat eating plan, thereby lowering the energy intake [91], ex-
ercise interventions target at spending energy. Both types of
intervention have proven to be ineffective, as they lead to minimal
losses of weight over short periods, whereas in a long run in case of
dietary interventions, weight regain is typically inevitable [92].
Weight losses can be achieved by medicines, but according to a
Cochrane review, minimal effects have been achieved so far in
reducing obese children's and adolescents' BMI, and only a few
types of medicine have been approved to be used in obesity
treatment [93]. The largest weight losses as a result of surgical in-
terventions (e.g. bariatric surgeries) can be achieved and sustained
for a longer period. However, the trade-off is that their health risks
are the most substantial [94].

Apart from the interventions mentioned earlier, a spectrum of
psychological interventions have been developed to treat OW/OB.
The most commonly used in OW/OB treatment are cognitive
behavioral therapies in combination with lifestyle interventions
[95]. Other psychological interventions, which have been limited
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researched, include cognitive therapy, psychotherapy, relaxation
therapy and hypnotherapy [95].

3.1. Behavioral therapy

Behavioral therapy (BT) aims to increase a patient's capacity for
self-control. It is used to manage obesity in people with disturbed
eating and physical behaviors which can be changed; this means
obese people can be trained to adopt behaviors that promote
physical activity or energy intake [96]. Weight loss interventions
often contain two phases - an initial phase and a maintenance. The
initial phase lasts 3e6 months, and participants have a group
meeting every week. Meanwhile, the maintenance phase lasts from
6 to 12 months during which meetings are held every two weeks.
After the interventions finish, meetings are held every month. Ac-
cording to a review in the late 1990's, behavioral programs helped
participants to lose 9 kg, nearly one tenth of their body weight
before interventions [97]. Behavior therapy with dietary or exercise
interventions wasmore effective in reducing weight than dietary or
exercise interventions used alone [95]. Although BT leads to short-
termweight reductions, it is no easy task tomaintain them in a long
term [98], and cognitive behavioral therapy unnecessarily succeeds
in aiding weight loss [99]. Another drawback of this psychotherapy
is that weight is commonly regained [100,101].

3.2. Cognitive behavioral therapy (CBT)

This intervention is comprised of both cognitive therapy and
behavioral therapy [102]. It is depended on three assumptions: “a)
cognitions affect behavior, (b) cognitions can be changed, and (c)
cognitive change can effect behavior change” (46). CBT when used in
combination with dietary or exercise interventions led to more
weight loss than when only using dietary or exercise interventions
[95]. In both cognitive dietetic treatment and the exercise dietetic
treatment, BMI and psychological disorders decreased in a short
period, but over a longer period of treatment, the former proved to
be more effective than the latter. Indeed, participants in the
cognitive treatment combined with dietary practices were able to
maintain their weight loss, while regain of 25% the lost weight was
found in those only applying dietary and exercise interventions
[103]. Unlike behavior therapy, CBT focuses on cognitive changes
rather than only on behavioral changes in eating and physical ac-
tivity. In other words, it aims to fix the negative thoughts and be-
liefs of overweight and obese people [104]. With this approach,
cognitive behavioral therapy can help maintain weight loss more
efficiently.

3.3. Hypnotherapy

Hypnosis is a method of inducing deep relaxation which can
sometimes be used to aid psychotherapy in order to help patients
change their behavior or relieve their symptoms [105]. It is proved
that hypnosis supports psychotherapy more effectively. A meta-
analysis noted that the combined intervention improved weight
loss in obesity treatment than non-hypnotic intervention. Long
after their treatment, patients provided with the combined inter-
vention continued to lose weight [106]. Manzoni GM et al. stated
that relaxation exercise supported with virtual reality and portable
mp3 players proved to be effective in reducing emotional eating
behavior among obese female patients [107]. However, hypno-
therapy might be ineffective unless patients were successfully in
deep hypnotic state [108]. Besides, if hypnosis is used for children
during their early adolescence, they might face negative effects of
this method [108].

Other psychological interventions less commonly used in
obesity treatment include interpersonal psychotherapy, relaxation
therapy, psychodynamic therapy, eye movement desensitization
and reprocessing, emotion freedommethods, and emotion-focused
intervention, whose mechanisms have not consistently been
clarified.

4. Conclusions

Detrimental effects of overweight and obesity on mental health
include depression, body image dissatisfaction, eating disorder, and
stress. Although the consequences of OW/OB affect males and fe-
males at different levels and vary by age and culture, obesity has
negative effects on mental health and influences health status both
directly and indirectly. Conventional methods for preventing or
interfering overweight and obesity, namely dietary and lifestyle
changes as well as proper physical exercise, have effects on obesity.
Beside these methods, psychological interventions, such as
behavioral therapy, cognitive behavioral therapy, and hypnother-
apy, prove to have effects in a longer term, thus more development
is required.

Compliance with ethical standards

Funding

This study received no funding. Dinh-Toi Chu is a researcher
under the SCIENTIA FELLOWS programme co-funded by Faculty of
Medicine, University of Oslo and the EU Seventh Framework Pro-
gramme (FP7) Marie S. Curie scheme e People: Cofunding of
Regional, National and International Programmes (COFUND), grant
agreement no. 609020.

Conflict of interest

The authors declare that there is no conflict of interest.

Ethical approval

This article does not contain any studies with human partici-
pants or animals performed by any of the authors.

Appendix A. Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.dsx.2018.07.015.

References

[1] World Health Organization. BMI classification. 2018.
[2] Rimm EB, Stampfer MJ, Giovannucci E, Ascherio A, Spiegelman D, Colditz GA,

et al. Body size and fat distribution as predictors of coronary heart disease
among middle-aged and older US men. Am J Epidemiol 1995;141:1117e27.

[3] Mitchell AB, Cole JW, McArdle PF, Cheng Y-C, Ryan KA, Sparks MJ, et al.
Obesity increases risk of ischemic stroke in young adults. Stroke J Cereb. Circ.
2015;46:1690e2.

[4] Basen-Engquist K, Chang M. Obesity and cancer risk: recent review and
evidence. Curr Oncol Rep 2011;13:71e6.

[5] Chu D-T, Minh Nguyet NT, Dinh TC, Thai Lien NV, Nguyen K-H, Nhu Ngoc VT,
et al. An update on physical health and economic consequences of over-
weight and obesity. Diabetes, Metab. Syndrome: Clin Res Rev 2018. https://
doi.org/10.1016/j.dsx.2018.05.004. pii: S1871-4021(18)30159-0.

[6] Chu D-T, Tao Y. Molecular connections of obesity and aging: a focus on ad-
ipose protein 53 and retinoblastoma protein. Biogerontology 2017:1e12.

[7] Nguyen Thi Hong H, Le Thi T, Duong Thi Anh D, Yang T, Dinh-Toi C. Child-
hood obesity is a high-risk factor for hypertriglyceridemia: a case-control
study in Vietnam. Osong Public Health Res. Perspect. 2017;8:138e46.

[8] Simon GE, Von Korff M, Saunders K, Miglioretti DL, Crane PK, van Belle G,
et al. Association between obesity and psychiatric disorders in the US adult
population. Arch Gen Psychiatr 2006;63:824e30.

[9] Russell-Mayhew S, McVey G, Bardick A, Ireland A. Mental health, wellness,

https://doi.org/10.1016/j.dsx.2018.07.015
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref1
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref2
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref2
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref2
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref2
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref3
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref3
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref3
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref3
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref4
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref4
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref4
https://doi.org/10.1016/j.dsx.2018.05.004
https://doi.org/10.1016/j.dsx.2018.05.004
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref6
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref6
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref6
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref7
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref7
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref7
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref7
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref8
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref8
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref8
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref8
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref9


D.-T. Chu et al. / Diabetes & Metabolic Syndrome: Clinical Research & Reviews 13 (2019) 155e160 159
and childhood overweight/obesity. J. Obes. 2012;2012:281801.
[10] Zhao G, Ford ES, Dhingra S, Li C, Strine TW, Mokdad AH. Depression and

anxiety among US adults: associations with body mass index. Int J Obes
2009;33:257e66.

[11] Onyike CU, Crum RM, Lee HB, Lyketsos CG, Eaton WW. Is obesity associated
with major depression? Results from the third national health and nutrition
examination survey. Am J Epidemiol 2003;158:1139e47.

[12] Wilson AL, Goldfield GS. Overweight or obese young people are not at
increased risk of depression, but young people with depression are at
increased risk of obesity. Evid Base Nurs 2014;17. 112.

[13] Aronne LJ, Segal KR. Weight gain in the treatment of mood disorders. J Clin
Psychiatr 2003;64(Suppl 8):22e9.

[14] Herva A, Laitinen J, Miettunen J, Veijola J, Karvonen JT, L€aksy K, et al. Obesity
and depression: results from the longitudinal northern Finland 1966 birth
cohort study. Int J Obes 2005;30:520.

[15] Centers for Disease Control and Prevention. Depression and obesity in the
U.S. Adult household population, 2005e2010. 2014.

[16] Luppino FS, de Wit LM, Bouvy PF, et al. Overweight, obesity, and depression:
a systematic review and meta-analysis of longitudinal studies. Arch Gen
Psychiatr 2010;67:220e9.

[17] Goldfield GS, Moore C, Henderson K, Buchholz A, Obeid N, Flament MF. Body
dissatisfaction, dietary restraint, depression, and weight status in adoles-
cents. J Sch Health 2010;80:186e92.

[18] Erermis S, Cetin N, Tamar M, Bukusoglu N, Akdeniz F, Goksen D. Is obesity a
risk factor for psychopathology among adolescents? Pediatr Int 2004;46:
296e301.

[19] Zeller MH, Reiter-Purtill J, Ramey C. Negative peer perceptions of obese
children in the classroom environment. Obesity 2008;16:755e62.

[20] Keery H, Boutelle K, van den Berg P, Thompson JK. The impact of appearance-
related teasing by family members. J Adolesc Health 2005;37:120e7.

[21] Madowitz J, Knatz S, Maginot T, Crow SJ, Boutelle KN. Teasing, depression
and unhealthy weight control behaviour in obese children. Pediatr. Obes.
2012;7:446e52.

[22] Dutton GR, Bodell LP, Smith AR, Joiner TE. Examination of the relationship
between obesity and suicidal ideation. Int J Obes 2013;37:1282e6.

[23] Ju YJ, Han K-T, Lee T-H, Kim W, Park JH, Park E-C. Association between
weight control failure and suicidal ideation in overweight and obese adults:
a cross-sectional study. BMC Publ Health 2016;16. 259.

[24] Mather AA, Cox BJ, Enns MW, Sareen J. Associations of obesity with psy-
chiatric disorders and suicidal behaviors in a nationally representative
sample. J Psychosom Res 2009;66:277e85.

[25] Whetstone LM, Morrissey SL, Cummings DM. Children at risk: the association
between perceived weight status and suicidal thoughts and attempts in
middle school youth. J Sch Health 2007;77:59e66. quiz 98-9.

[26] Wagner B, Klinitzke G, Brahler E, Kersting A. Extreme obesity is associated
with suicidal behavior and suicide attempts in adults: results of a
population-based representative sample. Depress Anxiety 2013;30:975e81.

[27] Gavin AR, Simon GE, Ludman EJ. The association between obesity, depres-
sion, and educational attainment in women: the mediating role of body
image dissatisfaction. J Psychosom Res 2010;69:573e81.

[28] Mond J, van den Berg P, Boutelle K, Hannan P, Neumark-Sztainer D. Obesity,
body dissatisfaction, and emotional well-being in early and late adolescence:
findings from the project EAT study. J Adolesc Health 2011;48:373e8.

[29] McClure AC, Tanski SE, Kingsbury J, Gerrard M, Sargent JD. Characteristics
associated with low self-esteem among US adolescents. Acad Pediatr
2010;10:238e244 e2.

[30] Franklin J, Denyer G, Steinbeck KS, Caterson ID, Hill AJ. Obesity and risk of
low self-esteem: a statewide survey of Australian children. Pediatrics
2006;118:2481e7.

[31] Viner RM, Haines MM, Taylor SJ, Head J, Booy R, Stansfeld S. Body mass,
weight control behaviours, weight perception and emotional well being in a
multiethnic sample of early adolescents. Int J Obes 2006;30:1514e21.

[32] Danielsen YS, Stormark KM, Nordhus IH, Maehle M, Sand L, Ekornas B, et al.
Factors associated with low self-esteem in children with overweight. Obes
Facts 2012;5:722e33.

[33] Wong WW, Mikhail C, Ortiz CL, Lathan D, Moore LA, Konzelmann KL, et al.
Body weight has no impact on self-esteem of minority children living in
inner city, low-income neighborhoods: a cross-sectional study. BMC Pediatr
2014;14:19.

[34] Herbozo S, Schaefer LM, Thompson JK. A comparison of eating disorder
psychopathology, appearance satisfaction, and self-esteem in overweight
and obese women with and without binge eating. Eat Behav 2015;17:86e9.

[35] Erkaya R, Karabulutlu €O, Çalik KY. The effect of maternal obesity on self-
esteem and body image. Saudi J Biol Sci 2018. https://doi.org/10.1016/
j.sjbs.2018.02.003.

[36] Alvani SR, Hosseini SMP, Kimura LW. Relationship between body weight and
self-esteem: a study of young men and women in Iran. J. Obes.Overweight
2016;2.

[37] Thabet JB, Sallemi R, Bouali MM, Charfi NNC, Zouari L, et al. 2330 e obesity,
self-esteem and sexuality: a comparative study about 40 cases. Eur Psychiatr
2013;28. Page 1.

[38] Hadjigeorgiou C, Tornaritis M, Savvas S, Solea A, Kafatos A. Obesity and
psychological traits associated with eating disorders among Cypriot ado-
lescents: comparison of 2003 and 2010 cohorts. East Mediterr Health J
2012;18:842e9.
[39] Lundstedt G, Edlund B, Engstrom I, Thurfjell B, Marcus C. Eating disorder
traits in obese children and adolescents. Eat Weight Disord 2006;11:45e50.

[40] Decaluwe V, Braet C. Prevalence of binge-eating disorder in obese children
and adolescents seeking weight-loss treatment. Int J Obes Relat Metab Dis-
ord 2003;27:404e9.

[41] Decaluwe V, Braet C, Fairburn CG. Binge eating in obese children and ado-
lescents. Int J Eat Disord 2003;33:78e84.

[42] Cena H, Stanford FC, Ochner L, Fonte ML, Biino G, De Giuseppe R, et al. As-
sociation of a history of childhood-onset obesity and dieting with eating
disorders. Eat Disord 2017;25:216e29.

[43] Saules KK, Collings AS, Hoodin F, Angelella NE, Alschuler K, Ivezaj V, et al. The
contributions of weight problem perception, BMI, gender, mood, and
smoking status to binge eating among college students. Eat Behav 2009;10:
1e9.

[44] de Franca GV, Gigante DP, Olinto MT. Binge eating in adults: prevalence and
association with obesity, poor self-rated health status and body dissatisfac-
tion. Publ Health Nutr 2014;17:932e8.

[45] Morales A, Gomes A, Jimenez B, Jimenez F, Leon G, Majano A, et al. Binge
eating disorder: prevalence, associated factors and obesity in university
students. Rev Colomb Psiquiatr 2015;44:177e82.

[46] Darby A, Hay P, Mond J, Rodgers B, Owen C. Disordered eating behaviours
and cognitions in young women with obesity: relationship with psycho-
logical status. Int J Obes 2007;31:876e82.

[47] Chacko SA, Chiodi SN, Wee CC. Recognizing disordered eating in primary
care patients with obesity. Prev Med 2015;72:89e94.

[48] Cogan JC, Smith JP, Maine MD. The risks of a quick fix: a case against
mandatory body mass index reporting laws. Eat Disord 2008;16:2e13.

[49] Austin SB, Haines J, Veugelers PJ. Body satisfaction and body weight: gender
differences and sociodemographic determinants. BMC Publ Health 2009;9.
313-.

[50] Kostanski M, Fisher A, Gullone E. Current conceptualisation of body image
dissatisfaction: have we got it wrong? JCPP (J Child Psychol Psychiatry)
2004;45:1317e25.

[51] Costa Lda C, Silva DA, Alvarenga Mdos S, de Vasconcelos Fde A. Association
between body image dissatisfaction and obesity among schoolchildren aged
7-10years. Physiol Behav 2016;160:6e11.

[52] Chen LJ, Fox KR, Haase AM. Body shape dissatisfaction and obesity among
Taiwanese adolescents. Asia Pac J Clin Nutr 2008;17:457e60.

[53] Amaya-Hernandez A, Ortega-Luyando M, Bautista-Diaz ML, Alvarez-
Rayon GL, Mancilla-Diaz JM. Children with obesity: peer influence as a
predictor of body dissatisfaction. Eat Weight Disord 2017. https://doi.org/
10.1007/s40519-017-0374-0.

[54] Weinberger NA, Kersting A, Riedel-Heller SG, Luck-Sikorski C. Body dissat-
isfaction in individuals with obesity compared to normal-weight individuals:
a systematic review and meta-analysis. Obes Facts 2016;9:424e41.

[55] Mirza NM, Davis D, Yanovski JA. Body dissatisfaction, self-esteem, and
overweight among inner-city Hispanic children and adolescents. J Adolesc
Health 2005;36. 267 e16-20.

[56] Wardle J, Waller J, Fox E. Age of onset and body dissatisfaction in obesity.
Addict Behav 2002;27:561e73.

[57] Jackson TD, Grilo CM, Masheb RM. Teasing history, onset of obesity, current
eating disorder psychopathology, body dissatisfaction, and psychological
functioning in binge eating disorder. Obes Res 2000;8:451e8.

[58] Carr D, Friedman MA. Is obesity stigmatizing? Body weight, perceived
discrimination, and psychological well-being in the United States. J Health
Soc Behav 2005;46:244e59.

[59] Flint SW, �Cadek M, Codreanu SC, Ivi�c V, Zomer C, Gomoiu A. Obesity
discrimination in the recruitment process: “You’re not hired!”. Front Psy-
chol 2016;7. 647.

[60] Sargent JD, Blanchflower DG. Obesity and stature in adolescence and earn-
ings in young adulthood. Analysis of a British birth cohort. Arch Pediatr
Adolesc Med 1994;148:681e7.

[61] Gortmaker SL, Must A, Perrin JM, Sobol AM, Dietz WH. Social and economic
consequences of overweight in adolescence and young adulthood. N Engl J
Med 1993;329:1008e12.

[62] Niehoff V. Childhood obesity: a call to action. Bariatr Nurs Surg Patient Care
2009;4:17e23.

[63] Schwimmer JB, Burwinkle TM, Varni JW. Health-related quality of life of
severely obese children and adolescents. J Am Med Assoc 2003;289:1813e9.

[64] Lanza HI, Huang DYC. Is obesity associated with school dropout? Key
developmental and ethnic differences. J Sch Health 2015;85:663e70.

[65] Gouveia MJ, Frontini R, Canavarro MC, Moreira H. Quality of life and psy-
chological functioning in pediatric obesity: the role of body image dissatis-
faction between girls and boys of different ages. Qual Life Res 2014;23:
2629e38.

[66] Kark M, Karnehed N. Weight status at age 18 influences marriage prospects.
A population-based study of Swedish men. BMC Publ Health 2012;12. 833-.

[67] Kouvonen A, Kivimaki M, Cox SJ, Cox T, Vahtera J. Relationship between
work stress and body mass index among 45,810 female and male employees.
Psychosom Med 2005;67:577e83.

[68] Laugero KD, Falcon LM, Tucker KL. Relationship between perceived stress
and dietary and activity patterns in older adults participating in the Boston
Puerto Rican Health Study. Appetite 2011;56:194e204.

[69] Davison KK, Birch LL. Childhood overweight: a contextual model and rec-
ommendations for future research. Obes Rev: Offic J Int. Assoc.Stud.Obes.

http://refhub.elsevier.com/S1871-4021(18)30282-0/sref9
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref10
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref10
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref10
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref10
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref11
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref11
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref11
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref11
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref12
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref12
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref12
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref13
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref13
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref13
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref14
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref14
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref14
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref14
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref15
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref15
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref15
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref16
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref16
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref16
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref16
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref17
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref17
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref17
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref17
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref18
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref18
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref18
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref18
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref19
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref19
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref19
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref20
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref20
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref20
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref21
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref21
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref21
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref21
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref22
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref22
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref22
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref23
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref23
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref23
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref24
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref24
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref24
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref24
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref25
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref25
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref25
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref25
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref26
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref26
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref26
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref26
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref27
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref27
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref27
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref27
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref28
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref28
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref28
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref28
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref29
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref29
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref29
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref29
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref30
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref30
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref30
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref30
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref31
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref31
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref31
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref31
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref32
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref32
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref32
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref32
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref33
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref33
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref33
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref33
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref34
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref34
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref34
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref34
https://doi.org/10.1016/j.sjbs.2018.02.003
https://doi.org/10.1016/j.sjbs.2018.02.003
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref36
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref36
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref36
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref37
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref37
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref37
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref37
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref38
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref38
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref38
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref38
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref38
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref39
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref39
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref39
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref40
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref40
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref40
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref40
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref41
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref41
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref41
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref42
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref42
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref42
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref42
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref43
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref43
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref43
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref43
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref43
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref44
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref44
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref44
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref44
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref45
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref45
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref45
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref45
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref46
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref46
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref46
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref46
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref47
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref47
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref47
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref48
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref48
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref48
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref49
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref49
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref49
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref50
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref50
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref50
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref50
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref51
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref51
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref51
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref51
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref52
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref52
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref52
https://doi.org/10.1007/s40519-017-0374-0
https://doi.org/10.1007/s40519-017-0374-0
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref54
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref54
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref54
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref54
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref55
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref55
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref55
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref56
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref56
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref56
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref57
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref57
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref57
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref57
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref58
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref58
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref58
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref58
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref59
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref59
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref59
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref59
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref59
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref60
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref60
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref60
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref60
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref61
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref61
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref61
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref61
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref62
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref62
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref62
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref63
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref63
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref63
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref64
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref64
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref64
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref65
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref65
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref65
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref65
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref65
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref66
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref66
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref67
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref67
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref67
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref67
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref68
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref68
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref68
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref68
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref69
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref69


D.-T. Chu et al. / Diabetes & Metabolic Syndrome: Clinical Research & Reviews 13 (2019) 155e160160
2001;2:159e71.
[70] Jarvela-Reijonen E, Karhunen L, Sairanen E, Rantala S, Laitinen J, Puttonen S,

et al. High perceived stress is associated with unfavorable eating behavior in
overweight and obese Finns of working age. Appetite 2016;103:249e58.

[71] Tajik E, Zulkefli NAM, Baharom A, Minhat HS, Latiff LA. Contributing factors
of obesity among stressed adolescents. Electron Physician 2014;6:771e8.

[72] Groesz LM, McCoy S, Carl J, Saslow L, Stewart J, Adler N, et al. What is eating
you? Stress and the drive to eat. Appetite 2012;58:717e21.

[73] Cartwright M, Wardle J, Steggles N, Simon AE, Croker H, Jarvis MJ. Stress and
dietary practices in adolescents. Health Psychol 2003;22:362e9.

[74] Michaud C, Kahn JP, Musse N, Burlet C, Nicolas JP, Mejean L. Relationships
between a critical life event and eating behaviour in high-school students.
Stress Med 1990;6:57e64.

[75] Renzaho AM, Dau A, Cyril S, Ayala GX. The influence of family functioning on
the consumption of unhealthy foods and beverages among 1- to 12-y-old
children in Victoria, Australia. Nutrition 2014;30:1028e33.

[76] van Jaarsveld CH, Fidler JA, Steptoe A, Boniface D, Wardle J. Perceived stress
and weight gain in adolescence: a longitudinal analysis. Obesity 2009;17:
2155e61.

[77] Parks EP, Kumanyika S, Moore RH, Stettler N, Wrotniak BH, Kazak A. Influ-
ence of stress in parents on child obesity and related behaviors. Pediatrics
2012;130:e1096e104.

[78] Lytle LA, Hearst MO, Fulkerson J, Murray DM, Martinson B, Klein E, et al.
Examining the relationships between family meal practices, family stressors,
and the weight of youth in the family. Ann Behav Med 2011;41:353e62.

[79] Isohookana R, Marttunen M, Hakko H, Riipinen P, Riala K. The impact of
adverse childhood experiences on obesity and unhealthy weight control
behaviors among adolescents. Compr Psychiatr 2016;71:17e24.

[80] Tanenbaum HC, Li Y, Felicitas-Perkins JQ, Zhang M, Palmer P, Johnson CA,
et al. A longitudinal analysis of the impact of childhood stress on weight
status among Chinese youth. Int J Obes 2017;41:820e3.

[81] Radin RM, Shomaker LB, Kelly NR, Pickworth CK, Thompson KA, Brady SM,
et al. Cortisol response to an induction of negative affect among adolescents
with and without loss of control eating. Pediatr Obes 2016;11:513e20.

[82] Markus CR, Verschoor E, Smeets T. Differential effect of the 5-HTT gene-
linked polymorphic region on emotional eating during stress exposure
following tryptophan challenge. J Nutr Biochem 2012;23:410e6.

[83] Peters A, Kubera B, Hubold C, Langemann D. The selfish brain: stress and
eating behavior. Front Neurosci 2011;5:74.

[84] Labarthe A, Fiquet O, Hassouna R, Zizzari P, Lanfumey L, Ramoz N, et al.
Ghrelin-derived peptides: a link between appetite/reward, GH Axis, and
psychiatric disorders? Front Endocrinol 2014;5. 163.

[85] Adam TC, Epel ES. Stress, eating and the reward system. Physiol Behav
2007;91:449e58.

[86] Boyle CD. Recent advances in the discovery of 11beta-HSD1 inhibitors. Curr
Opin Drug Discov Dev 2008;11:495e511.

[87] Cancello R, Clement K. Is obesity an inflammatory illness? Role of low-grade
inflammation and macrophage infiltration in human white adipose tissue.
BJOG 2006;113:1141e7.

[88] Friedman JM. Modern science versus the stigma of obesity. Nat Med
2004;10:563e9.

[89] Foss B, Dyrstad SM. Stress in obesity: cause or consequence? Med Hypoth-
eses 2011;77:7e10.

[90] Hill JO, Wyatt HR, Peters JC. Energy balance and obesity. Circulation
2012;126:126e32.
[91] McGuire S. U.S. Department of agriculture and U.S. Department of health and

human services. In: Dietary guidelines for Americans, 2010. seventh ed., vol.
2. Washington, DC: U.S. Government Printing Office; 2011. p. 293e4. January
2011. Advances in Nutrition.

[92] Hession M, Rolland C, Kulkarni U, Wise A, Broom J. Systematic review of
randomized controlled trials of low-carbohydrate vs. low-fat/low-calorie
diets in the management of obesity and its comorbidities. Obes Rev
2009;10:36e50.

[93] Mead E, Atkinson G, Richter B, Metzendorf MI, Baur L, Finer N, et al. Drug
interventions for the treatment of obesity in children and adolescents.
Cochrane Database Syst Rev 2016;11. CD012436.

[94] Colquitt JL, Pickett K, Loveman E, Frampton GK. Surgery for weight loss in
adults. Cochrane Database Syst Rev 2014:CD003641.

[95] Shaw K, O'Rourke P, Del Mar C, Kenardy J. Psychological interventions for
overweight or obesity. Cochrane Database Syst Rev 2005:CD003818.

[96] Jacob JJ, Isaac R. Behavioral therapy for management of obesity. Indian
J.Endocrinol. Metabol. Clin 2012;16:28e32.

[97] R WR. Behavioral weight control. In: Wadden TASA, editor. Handbook of
obesity treatment. New York: Guilford Press; 2002. p. 301e16.

[98] Grilo CM, Masheb RM, Wilson GT, Gueorguieva R, White MA. Cognitive-
behavioral therapy, behavioral weight loss, and sequential treatment for
obese patients with binge eating disorder: a randomized controlled trial.
J Consult Clin Psychol 2011;79:675e85.

[99] Vocks S, Tuschen-Caffier B, Pietrowsky R, Rustenbach SJ, Kersting A,
Herpertz S. Meta-analysis of the effectiveness of psychological and phar-
macological treatments for binge eating disorder. Int J Eat Disord 2010;43:
205e17.

[100] Bulik CM, Marcus MD, Zerwas S, Levine MD, Via ML. The changing
“weightscape” of bulimia nervosa. Am J Psychiatr 2012;169:1031e6.

[101] Palavras MA, Hay P, Touyz S, Sainsbury A, da Luz F, Swinbourne J, et al.
Comparing cognitive behavioural therapy for eating disorders integrated
with behavioural weight loss therapy to cognitive behavioural therapy-
enhanced alone in overweight or obese people with bulimia nervosa or
binge eating disorder: study protocol for a randomised controlled trial. Trials
2015;16. 578.

[102] Health P. Cognitive behavioral therapy. 2016.
[103] Werrij MQ, Jansen A, Mulkens S, Elgersma HJ, Ament AJ, Hospers HJ. Adding

cognitive therapy to dietetic treatment is associated with less relapse in
obesity. J Psychosom Res 2009;67:315e24.

[104] Fabricatore AN. Behavior therapy and cognitive-behavioral therapy of
obesity: is there a difference? J Am Diet Assoc 2007;107:92e9.

[105] Vickers A, Zollman C, Payne DK. Hypnosis and relaxation therapies. West J
Med 2001;175:269e72.

[106] Kirsch I, Montgomery G, Sapirstein G. Hypnosis as an adjunct to cognitive-
behavioral psychotherapy: a meta-analysis. J Consult Clin Psychol 1995;63:
214e20.

[107] Manzoni GM, Pagnini F, Gorini A, Preziosa A, Castelnuovo G, Molinari E, et al.
Can relaxation training reduce emotional eating in women with obesity? An
exploratory study with 3 Months of follow-up. J Am Diet Assoc. 109:1427-
1432.

[108] Haber CH, Nitkin R, Shenker IR. Adverse reactions to hypnotherapy in obese
adolescents: a developmental viewpoint. Psychiatr Q 1979;51:55e63.

http://refhub.elsevier.com/S1871-4021(18)30282-0/sref69
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref69
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref70
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref70
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref70
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref70
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref71
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref71
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref71
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref72
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref72
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref72
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref73
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref73
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref73
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref74
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref74
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref74
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref74
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref75
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref75
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref75
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref75
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref76
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref76
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref76
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref76
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref77
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref77
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref77
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref77
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref78
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref78
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref78
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref78
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref79
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref79
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref79
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref79
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref80
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref80
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref80
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref80
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref81
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref81
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref81
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref81
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref82
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref82
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref82
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref82
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref83
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref83
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref84
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref84
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref84
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref85
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref85
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref85
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref86
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref86
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref86
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref87
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref87
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref87
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref87
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref88
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref88
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref88
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref89
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref89
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref89
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref90
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref90
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref90
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref91
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref91
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref91
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref91
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref91
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref92
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref92
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref92
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref92
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref92
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref93
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref93
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref93
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref94
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref94
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref95
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref95
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref96
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref96
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref96
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref97
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref97
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref97
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref98
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref98
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref98
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref98
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref98
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref99
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref99
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref99
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref99
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref99
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref100
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref100
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref100
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref101
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref101
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref101
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref101
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref101
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref101
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref102
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref103
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref103
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref103
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref103
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref104
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref104
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref104
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref105
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref105
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref105
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref106
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref106
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref106
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref106
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref108
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref108
http://refhub.elsevier.com/S1871-4021(18)30282-0/sref108

	An update on obesity: Mental consequences and psychological interventions
	1. Introduction
	2. Mental or psychological consequences of obesity
	2.1. Depression
	2.2. Low self-esteem (LSE)
	2.3. Eating disorder
	2.4. Body image dissatisfaction (BID)
	2.5. Quality of life (QoL)
	2.6. Stress

	3. Psychological interventions in obesity treatment
	3.1. Behavioral therapy
	3.2. Cognitive behavioral therapy (CBT)
	3.3. Hypnotherapy

	4. Conclusions
	Compliance with ethical standards
	Funding
	Conflict of interest
	Ethical approval

	Appendix A. Supplementary data
	References


