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ABSTRACT
Objectives: It is known that many different positive and negative emotions can affect appetite and also,
individuals who have bipolar features often have emotional fluctuations. In this study, it was aimed to
investigate the relationship between emotional appetite and bipolar features in obese individuals. 
Methods: One hundred and ninety obese individuals who applied for bariatric surgery and 136 non-obese
individuals were evaluated with Emotional Appetite Questionnaire (EMAQ), Beck- Depression Inventory
(BDI), Beck-Anxiety Inventory (BAI) and The Temperament Evaluation of Memphis, Pisa, Paris and San-
Diego Auto-questionnaire (TEMPS-A) in the study. 
Results: In obese individuals who applied for bariatric surgery, the frequency of bipolar disorder was found to
be 2% and binge eating disorder (BED) frequency was 51.2%. It was found that scores of appetite in negative
emotions were higher in obese individuals with BED compared to obese individuals and it was higher in obese
individuals compared to normal weight individuals. Cyclothymic features explained 27.2%, 25.8% and 15.7%
of scores of appetite in negative situations of obese individuals with BED, obese individuals without BED and
normal weight individuals, respectively. 
Conclusions: As a result of this study, it can be concluded that scores of appetite in negative situations may
be affected by cyclothymic features in obese individuals with BED, in obese and normal weight individuals.
Depression and anxiety symptoms are effective factors in explaining scores of appetite in negative situations
of obese individuals with BED, obese and normal weight individuals.
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motional appetite is defined as increase in the
consumption of food in order to cope with un-

pleasant feelings and situations [1]. There are data in-
dicating that emotional appetite may be related to
individuals' body mass index (BMI) and emotional ap-
petite may cause obesity [1, 2]. Furthermore, emo-
tional appetite has been shown to be an effective factor

in the relationship between eating disorders (binge eat-
ing disorder [BED] and bulimia nervosa) and obesity
[3-5]. The presence of a relationship between obesity,
eating disorders and emotional appetite has caused
more research into emotional appetite. Consequently,
Nolan et al. [2] defined appetite changes caused by
psychological symptoms as a construct related to neg-
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ative and positive emotional states. In this study, it was
found that compared to their usual eating habits, over-
weight individuals reported to consume more food in
negative situations than underweight individuals, and
underweight individuals reported to consume more
food in positive emotions than overweight individuals. 
      BED is defined as an eating disorder characterized
by recurrent periods of binge eating with the sense of
loss of control over eating behavior [6]. It has been ar-
gued that problematic eating behaviors and emotional
appetite are related in individuals diagnosed with BED
[4]. In a study of obese women, emotional appetite
was suggested to be one of the determinants of BED
[7]. It has been indicated that emotional regulation
problemshave significant effects on emotional
overeating and eating pathologies in individuals with
BED [8]. In studies conducted on individuals with a
desire to lose weight, it was reported that individuals
with BED could be experiencing serious problems in
appetite control [9, 10]. Frequency of emotional ap-
petite symptoms have also been found to be high in
individuals with a desire to lose weight [11]. In a study
comparing participants who had weight loss with
bariatric surgery with participants who had diet-in-
duced weight loss, it was shown that neurotic features
were effective in weight loss in both groups and emo-
tional appetite mediated this effect, and in both groups
overeating behavior was decreased [12]. In another
study conducted on post-bariatric surgery patients,
obese patients were evaluated to have positive change
in emotional appetite as their weight decreased [13]. 
      Bipolar and related disorders are defined as mental
disorders with manic, hypomanic and depressive
symptoms. In DSM 5, bipolar diagnoses (bipolar I,
bipolar II, cyclothymia, other specified, unspecified
bipolar and related disorder) are classified according
to the severity, frequency, duration and content of
manic, hypomanic and depressive symptoms [14].
Studies have revealed that eating disorders are preva-
lent in individuals with bipolar disorder, at the same
time bipolar disorder comorbidity is high among indi-
viduals with eating disorders [15]. In a study on young
patients with bipolar disorder, patients with bipolar
disorder were evaluated as more likely to exhibit
overeating and emotional eating behaviors compared
with individuals without bipolar disorder [16]. In a
study investigating psychiatric diagnoses of individu-
als applying for bariatric surgery, current bipolar dis-

order rate was 13.7% and lifetime prevalence was
35.6% [17]. In another study evaluating 120 consecu-
tive participants seeking bariatric surgery, bipolar dis-
order frequency was found to be 91.7% [18]. Despite
these studies, in a study conducted on 935 obese pa-
tients, bipolar disorder rate was reported as 6%, still,
this bipolar disorder ratio was higher than those of nor-
mal population [19]. 
      Research on emotional appetite in obese individ-
uals focus on eating disorders, depression, anxiety,
anger and neurotic features [2, 20, 21]. Nevertheless,
there are no studies in the literature investigating the
relationship between bipolar features and emotional
appetite in obese individuals. It is known that there are
many different emotions effective in emotional ap-
petite [2], including positive (confident, happy, re-
laxed, playful) and negative emotions (sad, bored,
angry, anxious, etc) and individuals with bipolar fea-
tures often have emotional fluctuations and rapid shifts
in mood [14]. It is stated that especially in individuals
with cyclothymic features, major emotional changes
are seen during the day [22] and at the same time, ap-
petite can be affected when individuals are in negative
(when under pressure, after a heated argument, etc)
and positive situations (when falling in love, after re-
ceiving good news, etc) [2]. Therefore, it was aimed
to investigate the relationship between emotional ap-
petite and bipolar features in obese individuals. 

METHODS

Participants
      Two hundred and eleven voluntary obese
individuals (BMI > 34.9) who have applied for
bariatric surgery between November 2013 and
February 2016 were invited to participate in the study.
Twelve individuals refused to participate in the study.
Exclusion criteria of the study was having any mental
or organic disease, psychotic disorder, bipolar disorder
or bulimia nervosa. Before including the study,
patients were evaluated if they had any psychiatric
disorders that prevented them from participating in the
study. Consequently, of 199 morbidly obese
participants, 4 (2%) had diagnosis of bipolar disorder
(3 of them bipolar I, 1 of bipolar II), 1 (0.5%) had
psychotic disorder, 102 (51.2%) had BED and 4 (2%)
had bulimia nervosa. Participants with a diagnosis of
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bipolar disorder, bulimia nervosa, or of any psychiatric
disorder that prevents from participating the study
were excluded. So, in this study, nonpathological
bipolar features were investigated in obese and normal
weight individuals. Obese patients were divided into
two groups according to having BED diagnosis. By
this means, we attempted to control the confounding
effect of this diagnosis on emotional appetite. The
reason for this is that studies indicate that BED
diagnosis and BED features can affect emotional
appetite [4, 7, 8]. 
      To compare data of obese individuals, we wanted
to design a control group of non-obese individuals (18
< BMI < 30) with similar sociodemographic (age,
education level, sex) characteristics with obese
individuals. For this purpose, 149 individuals who
applied to the family medicine department of our
hospital were invited to participate in the study. The
exclusion criteria in non-obese group was having a
diagnosis of any organic or mental disorder, psychotic
disorder, bipolar disorder or bulimia nervosa. In
addition, a history of obesity (BMI > 30) or of having
bariatric surgery were defined as other exclusion
criteria. For this reason, 11 participants with a history
of obesity and 2 participants with BED were excluded
from the study. In both obese and control group,
psychiatric diagnosis and exclusion criteria were
evaluated by clinical interview. Consequently,
psychometric data of 102 obese with BED, 88 obese
without BED and 136 non-obese participants who
were eligible according to exclusion criteria were
examined. 

Measures
      Emotional Appetite Questionnaire (EMAQ) was
used to assess emotional appetite of participants.
Beck-Depression Inventory (BDI), Beck-Anxiety
Inventory (BAI) and The Temperament Evaluation of
Memphis, Pisa, Paris and San-Diego Auto
questionnaire (TEMPS-A) were used to evaluate
bipolar features. Besides these, all participants were
given sociodemographic data form designed by the
researchers including questions about age, sex, height,
weight, past psychiatric admissions. 

Emotional Appetite
      EMAQ was developed by Nolan et al. [2] in 2010.
The presence of emotional eating is evaluated in

negative/positive emotions (14 items) and in
negative/positive situations (8 items). The validity
study of Turkish version of the Cronbach’s alpha
coefficient was 0.73 and the inter-item correlation
coefficients of the scale were between 0.14-0.72 [23].
Every item in the scale is scored between -4 and +4
and there are four subscales in the scale as positive
emotions (EMAQ-PE), negative emotions (EMAQ-
NE), positive situations (EMAQ-PS) and negative
situations (EMAQ-NS). High scores from the
subscales of the scale indicate high level of emotional
and situational appetite features. 

Depression
      BDI, which was developed by Beck et al. [24] to
determine the severity of the depressive symptoms of
an individual, was adapted to Turkish by Hisli [25].
This scale, consisting of 21 items, is evaluated based
on a spectrum of 0 to 63 points, and its Cronbach’s
alpha coefficient is 0.80. It is used to assess the
depression symptoms experienced during past week.
The higher the score obtained on the scale indicates
the more severe depressive symptoms the individual
is experiencing. 

Anxiety
      BAI which was developed by Beck et al. [26] to
determine the severity of the anxiety symptoms of an
individual, was adapted to Turkish by Ulusoy et al.
[27]. The correlation coefficients of the scale were
between 0.45-0.72 and the Cronbach’s alpha value
was 0.93. This scale, consisting of 21 items, is
evaluated based on a total score that ranges from 0 to
63. It is used to evaluate anxiety symptoms seen
during past week. The higher the score obtained from
the scale, the more severe anxiety the individual is
experiencing. 

Bipolar Features 
      Memphis, Pisa, Paris and San-Diego Auto-
questionnaire (TEMPS-A) is a likert type of scale
developed by Akiskal et al. [22]. It is a measure used
to evaluate major and stable traits that are effective in
emotional variations of individuals with and without
bipolar disorder. Its Turkish version and validity and
reliability study were done by Vahip et al. [28]. Five
sub-temperament features are measured, which are
cyclothymic, depressive, hyperthymic, irritable and
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anxious. The test-re-test reliability of the Turkish
version is between 0.73 and 0.93, and the Cronbach’s
alpha coefficient is between 0.75 and 0.84.
Cyclothymic temperament involves emotional
fluctuations (I get sudden shifts in mood and energy,
my mood often changes for no reason) and polarity of
emotions (My moods and energy are either high or
low, rarely in between). Depressive temperament
involves hopelessness, sadness (I am a sad, unhappy
person) and lack of energy (I do not seem to have as
much energy as other people). Hyperthymic
temperament involves cheerful, optimistic,
enthusiastic features (I am usually in an upbeat or
cheerful mood). Irritable temperament is associated
with pessimistic, grumpy, dissatisfied and irritable
states (I am a grouchy person, I am by nature a
dissatisfied person). Anxious temperament involves
fear and anxiety (I am often fearful of someone in my
family coming down with a serious disease),
somaticcomplaints (When I am nervous, I often feel
nauseous). 

Procedure 
      Voluntary participants were recruited in the study.
Prior to participation in the study, an informed consent
form was signed by all participants. After evaluation
of the psychiatric diagnoses, participants were
individually assessed by sociodemographic data form
and psychometric scales. DSM-5 was used in the
evaluation of psychiatric diagnoses (mental disorders,
bipolar and related disorders, BED, bulimia nervosa,
psychosis). Approval from the ethics committee was
obtained. In addition, the study was conducted
according to the Declaration of Helsinki. 

Statistical Analysis 
      Pearson correlation analysis was used to analyze
the relationship between EMAQ, BDI, BAI and
TEMPS-A in obese and non-obese individuals. Chi-
square test was used to compare the ratios related to
sociodemographic data of the individuals in the
control group and obese patients. One Way ANOVA
was used to compare the average scores of EMAQ,
BDI, BAI and TEMPS-A between the obese with
BED, obese without BED and control group. In
addition the Tukey test was used to determine which
groups differed from each other in the mean scores.
Hierarchical regression analysis was used to measure
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whether cyclothymic, depressive, hyperthymic,
irritable and anxious temperaments scores were
predicted by the abnormal EMAQ scores. Significance
level for all the analyses was determined as p < 0.05.
IBM SPSS Statistics 22.0 software was used in
analyzing the data. Normal distribution assumptions
were met for the Pearson correlation analysis, One
Way ANOVA and Hierarchical Regression Analysis. 

RESULTS

      Obese patients between the ages of 18-68 were
included in our study. The age range of the healthy
control group was 20-62. Mean age of obese
individuals with BED (34.44 ± 8.48 years), obese
(36.77 ± 10.27 years) and normal weight (34.19 ± 8.6
years) individuals did not differ statistically (F = 2.41,
p = 0.091). 21 (20.6%) of obese with BED, 17 (19.3%)
of obese, 34 (25%) of normal weight individuals were
male and sex ratios were similar for the three groups
(X2 = 1.96, p = 0.550). 40 (20.6%) of obese with BED,
20 (19.3%) of obese, 23 (25%) of normal weight
individuals had a history of psychiatric treatment and
psychiatric treatment history ratios were statistically

differentfor the three groups (X2 = 15.75, p < 0.001). 
      A positive correlation was found between EMAQ-
NE scores and BMI in non-obese participants (r =
0.17, p < 0.05). It was found that there was a positive
relationship between EMAQ-NE scores and
depressive (r = 0.32, p < 0.01), cyclothymic (r = 0.28,
p < 0.001), irritable (r = 0.22, p < 0.05), anxious
temperament scores (r = 0.22, p < 0.05) in obese
participants. A positive correlation was found between
EMAQ-NE scores and BDI scores in obese
participants (r = 0.26, p < 0.01). There was a positive
relationship only between EMAQ-NE and BDI in
obese participants with BED (r = 0.22, p < 0.05). In
the three groups, there was a negative relationship
between EMAQ-PE scores and hyperthymic
temperament in only obese individuals (r = -0.21, p <
0.05). There was a positive relationship ranging from
0.37-0.88 between EMAQ-NS scores and depressive,
cyclothymic, irritable and anxious temperament, BDI,
BAI scores in the three groups. There was a negative
relationship between EMAQ-PS scores and
cyclothymic temperament (r = -0.24, p < 0.01),
irritable temperament (r = -0.16, p < 0.05), anxious
temperament (r = -0.19, p < 0.05) in non-obese group.
There was a negative relationship between EMAQ-PS
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Table 2. Comparison of results of the TEMPS-A, EMAQ, BDI and BAI between the obese and 
non-obese group  
 O with BED O without BED NO F p value 
Depressivea 7.64 ± 3.29 6.61 ± 3.30 5.56 ± 3.30 11.66 < 0.001 
Cyclothymicb 9.90 ± 4.33 8.30 ± 4.84 7.08 ± 4.42 11.31 < 0.001 
Hyperthymicb 11.72 ± 4.00 11.55 ± 3.51 9.95 ± 3.87 7.80 < 0.001 
Irritablec 3.97 ± 3.49 3.63 ± 3.80 3.13 ± 3.38 1.69 0.186 
Anxiousa 7.29 ± 4.56 6.22 ± 4.94 5.21 ± 4.18 6.20 0.002 
BDIb 15.14 ± 8.08 12.87 ± 8.20 8.21 ± 7.61 23.75 < 0.001 
BAIb 14.66 ± 10.24 13.37 ± 7.60 6.49 ± 7.23 25.79 < 0.001 
EMAQ-NEd 2.02 ± 12.42 -7.35 ± 13.98 -12.86 ± 12.53 38.93 < 0.001 
EMAQ-PEc 1.12 ± 6.43 -0.38 ± 6.23 1.47 ± 5.01 2.88 0.057 
EMAQ-NSb 3.15 ± 2.77 2.69 ± 2.89 1.20 ± 1.94 19.95 < 0.001 
EMAQ-PSc -1.01 ± 5.19 -1.60 ± 4.87 -0.41 ± 4.18 1.73 0.178 
BMIe 46.29 ± 5.47 46.90 ± 5.21 22.56 ± 2.60 1126.43 < 0.001 
O = Obese, NO = Non-Obese, BED =Binge Eating Disorder, TEMPS-A = The Temperament Evaluation of 
Memphis. Pisa. Paris and San-Diego Auto-questionnaire, BDI = Beck Depression Inventory, BAI = Beck Anxiety 
Inventory, EMAQ = Emotional Appetite Questionnaire, PE = positive emotions, PS = positive situations, NE = 
negative emotions, NS = negative situations. aNO < O with BED, bNO, O without BED <O with BED, cNO, O 
without BED, O with BED, dNO < O without BED < O with BED, eNO < O without BED, O with BED.  
!
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scores and hyperthymic temperament scores in obese
group (r = -0.29, p < 0.01). Among the three groups,
there was a negative relationship between BMI and
depressive temperament scores in only obese
individuals with BED (r=0.25, p < 0.05) (Table 1). 
      Depressive temperament (p < 0.001), cyclothymic
temperament (p < 0.001), hyperthymic temperament
(p < 0.001), anxious temperament (p = 0.002), BDI (p
< 0.001), BAI (p < 0.001), EMAQ-NE (p < 0.001) and
EMAQ-NS (p < 0.001) scores differed between the
three groups. Based on the Tukey test applied to the
ANOVA analysis, only EMAQ-NS scores varied (p <
0.001) among the groups (Table 2). 
      According to hierarchical regression analysis
(Table 3), it was found that the cyclothymic
temperament scores accounted for 7.1% of the
EMAQ-NE scores (p < 0.01) in obese participants
(Step1). It was found that the cyclothymic, depressive,
hyperthymic, irritable and anxious temperament
scores accounted for 7% of the EMAQ-NE scores (p
< 0.05) in non-obese participants (Step 2). By adding
BDI and BAI scores into this step it accounted for
9.6% of the EMAQ-NE scores (Step 3). It was also
found that cyclothymic temperament scores accounted
for 27.2% (p < 0.001), 25.8% (p < 0.001), 15.7% (p <
0.001) of EMAQ-NS scores, in obese individuals with
BED, obese and normal weight individuals
respectively (Step 1). By adding depressive,
hyperthymic, irritable and anxious temperament
scores into this step, explanatory power increased to
29.1% (p < 0.001), 32.6% (p < 0.001), 36.8% (p <
0.001), respectively (Step 2). By adding BDI and BAI
scores into this step, it was found that explanatory
power increased to 75.9% (p < 0.001), 77.6% (p <
0.001), 79% (p < 0.001), respectively (Step 3). It was
found that the cyclothymic temperament scores
accounted for 5.9% of the EMAQ-PS scores (p < 0.01)
in non-obese participants (Step1). By adding
depressive, hyperthymic, irritable and anxious
temperament scores into this step, it accounted for
10.9% of the EMAQ-PS scores (Step 2). By adding
BDI and BAI scores into this step, it accounted for
11% of the EMAQ-PS scores (Step 3). 

DISCUSSION

      In our study, it was found that scores of appetite
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in negative emotions were higher in obese individuals
with BED compared to obese individuals and it was
higher in obese individuals compared to normal
weight individuals. It was also determined that
cyclothymic and hyperthymic features were more
frequent in obese individuals with BED compared
with obese and normal weigh individuals. Also, scores
of appetite in negative situations in obese individuals
with BED, obese and normal weight individuals were
explained statistically significantly by bipolar features,
depression, anxiety scores and especially cyclothymic
features. In literature, it has been shown that emotional
appetite couldbe an effective factor in the link between
obesity and eating disorders (BED and bulimia
nervosa) [3-5]. In this study, higher scores of appetite
in negative emotions in obese individuals diagnosed
with BED, compared with obese and normal weight
individuals, is congruent with the results of the
previous studies in literature. Levels of impulsivity,
depressive symptoms and anger were found to high in
individuals diagnosed with BED [29, 30]. It is
therefore thought that appetite control in individuals
diagnosed with BED is negatively affected by
impulsive features and mental disorders. In this study
findings of higher rates of cyclothymic and
hyperthymic features in individuals diagnosed with
BED compared with obese and normal weight
individuals, support this aspect. 
      In obese individuals, comorbidities and high
psychopathology rates may be confounding factors in
the relationship between emotional appetite and BMI.
In other words, the low confounding impact of
comorbidities and psychopathological features in
normal weight individuals may increase the
appearance of the relationship between BMI and
emotional appetite. In this study, a significant positive
correlation was found between depressive
temperament features and BMI values of obese
individuals with BED. It is argued that depressive
temperament could facilitate the development of
bipolar disorders and depressive disorders [31] and
high negative emotionality and low persistence in
childhood could cause alterations in appetite and
nutrition in individuals [32]. For this reason, there may
be a relationship between BMI of individuals with
BED and depressive temperament features. So, in
order to understand the relationship between obesity
and depressive disorders, more research on stable

depressive features would be conducted. 
      The correlation between temperament features
other than hyperthymic features and scores of appetite
in negative situations in obese individuals with BED,
obese and normal weight individuals implies that
appetite in negative situations can be affected by
negative mood in obese and normal weight
individuals. Relationship between scores of appetite
in positive emotions, negative emotions, positive
situations and bipolar features, anxiety and depression
differed among the three groups. Scores of appetite in
negative emotions increased as bipolar features
(except hyperthymic features) increasedin only obese
patients. This may suggest that appetite in negative
emotions in obese individuals with BED is associated
with more diverse variables. 
      In obese individuals with lively, energetic and
active characteristics, the need to eat in relation to
positive emotions and situations may be lesser. The
need for reward-seeking behaviors in relation to
positive situations and emotions may also be less in
obese individuals and they may be controlling their
appetites better. Since higher frequencies of impulsive
features in obese individuals compared with normal
weight individuals were reported and obese
individuals with ADHD were evaluated to be affected
more in psychopathological features [33]. Our
findings show that as cyclothymic, irritable and
anxious features increased, appetite in relation to
positive situations is decreased in normal weight
individuals, however remain unchanged in obese with
BED and obese individuals. This indicates that
appetite in relation to positive situations can be
affected by cyclothymic, irritable and anxious features
in normal weight individuals whereas not in obese
with BED and obese individuals. 
      In this study, only 2% of participants applying for
bariatric surgery were diagnosed with bipolar disorder.
In other previous studies, in individuals applying for
bariatric surgery, bipolar diagnosis was found at
different rates of 6-91.7% [17-19]. It is stated that the
incidence of bipolar disorder may change with age
[34]. Therefore, despite the results of cross-sectional
studies, the life time prevalence of bipolar disorder
may increase in obese individuals. Therefore, in order
to evaluate bipolar disorder diagnosis accurately in
obese individuals, it may be essential to evaluate
factors that affect the frequency such as age, sex and
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culture. In addition to this, in studies reporting higher
rates of bipolar disorder, establishing the diagnosis of
bipolar disease and features by scales instead of
interviews by clinicians suggests the methodological
limitations in these studies. In our study, bipolar
disorder diagnosis in obese individuals applying for
bariatric surgery was evaluated by clinical interview.
Our study findings of bipolar frequency was similar
to that of normal population and bipolar features
(cyclothymia and hyperthymia scores) that may
increase the risk of bipolar disorder were more
frequent in obese individuals. 
      Nolan et al. [2] suggested that appetite can be
affected by certain negative (when under pressure,
after a heated argumen etc.) and positive (when falling
love, after receiving good news) situations. Besides
that, the emotions of individuals with cyclothymic
features were determined to change rapidly during the
day without any obvious reason (I get sudden shifts in
mood and energy, my mood often changes for no
reason) [22]. The increasing power of cyclothymia in
explaining scores of appetite in negative situations
towards normal weight (15.7%), obese (25.8%) and
obese (27.2%) individuals indicates that the
cyclothymic features of obese individuals with BED
make them more susceptible to negative situations.
Another data supporting this finding is that after
adding hyperthymic, anxious, irritable and depressive
temperament scores to the model, the power to explain
the negative situations score changed in normal weight
(36.8%), obese (32.6%) and obese individuals with
BED (29.1%). In other words, it can be suggested that
cyclothymic features are primary in explaining
appetite in negative situationsin obese individuals with
BED, whereas other bipolar features are effective in
obese and normal weight individuals. Furthermore, in
the last model (Table 3), bipolar features, depression
and anxiety can be considered to be effective at high
and similar levels (79%, 77.6%, 75.9%, respectively)
in explaining appetite in negative situations in normal
weight, obese and obese individuals with BED,
respectively. 

Limitations 
      Limitation of this study is that the number of
participants is relatively small and the number of male
participants are lower than female. Another limitation
is the assessment of depression, anxiety and bipolar

features by self-administered scales. This could affect
data of the study. Another limitation is that the data of
the study are only generalizable to obese individuals
(BMI > 34.9) applying for bariatric surgery. 

CONCLUSION

      As a result of this study, it can be concluded that
scores of appetite in negative situations may be
affected by cyclothymic features in obese individuals
with BED, in obese and normal weight individuals.
Depression and anxiety symptoms are effective factors
in explaining scores of appetite in negative situations
of obese individuals with BED, obese and normal
weight individuals. 
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