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ABSTRACT:

Objective: Binge Eating Disorder (BED) is highly prevalent in individuals
with schizophrenia. This study aimed to explore the perception of
compulsive eating in patients with schizophrenia and its associations with
clinical, psychopathological, and inflammatory markers. Methods: 45
participants with a complaint of binge eating were assessed using the Binge
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Perceptions about eating behavior in individuals with schizophrenia

Eating Scale (BES). Clinical and anthropometric assessments were
performed, which included body fat measurements, as well as
psychopathological dimension measurements using the Positive and
Negative Symptom Scale (PANSS). In addition, a body image satisfaction
questionnaire based on items from the Body Shape Satisfaction Scale
(BSSS) and the Body Shape Questionnaire (BSQ) was administered. Serum
inflammatory marker analyses were also conducted, which included the
measurement of IL-1B, IL-6, IL-10, TNF-a, and leptin. Results: Spearman
correlation tests revealed positive correlations between BES scores, body
image dissatisfaction, and PANSS score, as well as a negative correlation
with IL-10. Multiple linear regression models showed that BES scores,
although not sufficient for the diagnosis of binge eating, were positively
associated with body image dissatisfaction score, IL-1B, IL-6 levels (both
proinflammatory cytokines), and negatively with IL-10 (an anti-
inflammatory cytokine). Conclusion: Our findings suggest that chronic
inflammation and psychopathology in individuals with schizophrenia may
be associated with impulsive eating behaviors and poorer body image
perception. In addition to inflammation, binge eating may contribute to
increased cardiovascular mortality and worsening health status of these
patients.

Keywords: binge-eating disorder, binge eating, inflammation,
schizophrenia, body dissatisfaction.

RESUMO:

Objetivo: O Transtorno da Compulsdao Alimentar Peridodica (TCAP) é
altamente prevalente em individuos com esquizofrenia. Este estudo tem
como objetivo explorar a percepcao da compulsao alimentar em pacientes
com esquizofrenia e suas associacdes com marcadores clinicos,
psicopatoldgicos e inflamatorios. Métodos: 45 participantes com queixa
de compulsao alimentar foram avaliados por meio da Escala de Compulsao
Alimentar Peridédica (BES). Medidas clinicas e antropométricas, gordura
corporal, dimensdes psicopatoldgicas (PANSS) e um escore de satisfacao
com a imagem corporal com base nos itens da Body Shape Satisfaction
Scale (BSSS) e do Body Shape Questionnaire (BSQ) e marcadores
inflamatorios séricos, como IL-1B, IL - 6, IL-10, TNF-a e leptina foram
dosados. Resultados: Os testes de correlacao de Spearman revelaram
correlagdes positivas entre escores de BES, insatisfacdo com a imagem
corporal e escore PANSS, bem como correlagao negativa com IL-10.
Modelos de regressao linear multipla mostraram que os escores de BES,
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embora nao tenham sido suficientes para o diagndstico de compulsdo
alimentar, estiveram associados positivamente com escore de insatisfacao
com a imagem corporal, niveis de IL-1B, IL-6 (ambas interleucinas pré
inflamatodrias) e negativamente com IL-10 (uma interleucina anti-
inflamatoria). Conclusao: Nossos achados sugerem que a inflamacgao
cronica e a psicopatologia em individuos com esquizofrenia podem estar
associados a comportamentos alimentares compulsivos e pior percepcao
de autoimagem corporal. Além da inflamagdo, o comer compulsivo pode
contribuir para o aumento da mortalidade cardiovascular e piora do estado
de salde desses pacientes.

Palavras-chave: transtorno da compulsao alimentar, compulsao
alimentar, inflamacao, esquizofrenia, insatisfacao corporal.

RESUMEN:

Objetivo: El Trastorno por Atracones (BED) es altamente prevalente en
individuos con esquizofrenia. Este estudio tiene como objetivo explorar la
percepcion de la conducta alimentaria compulsiva en pacientes con
esquizofrenia y sus asociaciones con marcadores clinicos, psicopatolégicos
e inflamatorios. Métodos: Se evaluaron 45 participantes con quejas de
conducta alimentaria compulsiva mediante la Escala de Atracon
Alimentario (BES). Se realizaron evaluaciones clinicas y antropomeétricas
que incluyeron mediciones de grasa corporal, asi como mediciones de
dimensiones psicopatoldgicas mediante la Escala de Evaluacion de
Sintomas Positivos y Negativos (PANSS). Ademads, se aplicd un
cuestionario de satisfaccidon con la imagen corporal basado en los items de
la Escala de Satisfaccion con la Forma del Cuerpo (BSSS) y el Cuestionario
de la Forma Corporal (BSQ). También se llevaron a cabo analisis de
marcadores inflamatorios en muestras de suero, que incluyeron la
medicion de IL-1B, IL-6, IL-10, TNF-a y leptina. Resultados: Las pruebas
de correlacion de Spearman revelaron correlaciones positivas entre las
puntuaciones de BES, la insatisfaccion con la imagen corporal y la
puntuacién PANSS, asi como una correlacion negativa con IL-10. Los
modelos de regresion lineal multiple mostraron que las puntuaciones de
BES, aungue no fueron suficientes para el diagnodstico de conducta
alimentaria compulsiva, estuvieron asociadas positivamente con la
puntuacion de insatisfaccion con la imagen corporal, los niveles de IL-18,
IL-6 (ambas interleucinas proinflamatorias) y negativamente con IL-10
(una interleucina antiinflamatoria). Conclusion: Nuestros hallazgos
sugieren que la inflamacion cronica y la psicopatologia en individuos con

3
https://doi.org/10.25118/2763-9037.2023.v13.832



https://doi.org/10.25118/2763-9037.2023.v13.832

Perceptions about eating behavior in individuals with schizophrenia

esquizofrenia pueden estar asociadas con conductas alimentarias
impulsivas y una peor percepcion de la imagen corporal. Ademas de la
inflamacion, la conducta alimentaria compulsiva puede contribuir al
aumento de la mortalidad cardiovascular y la disminucion del estado de
salud de estos pacientes.

Palabras clave: trastorno por atracon, conducta alimentaria compulsiva,
inflamacion, esquizofrenia, insatisfaccién corporal.
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Introduction

Binge eating disorder (BED) is the most common eating disorder (ED) and
represents a significant global public health concern [1]. It is defined by
recurrent episodes of consuming a quantity of food in a discrete period of
time (e.g., two hours) that exceeds what most individuals would typically
consume under similar circumstances [2]. These episodes occur at least
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once a week for three months and are marked by a lack of control over
food intake, along with associated distress during eating. Even people who
do not have a formal diagnosis of BED but exhibit compulsive eating
behaviors may experience weight gain, diabetes, hypertension,
dyslipidemias, pain, and sleep disorders such as insomnia and sleep apnea
[3]. Psychiatric comorbidities are also common in people with BED, with
depression and anxiety being the most prevalent [4].

Recent data from the World Health Organization Mental Health Survey,
which surveyed adults from 14 countries across four continents, reported
a lifetime prevalence rate of BED at 1.4% [3]. The median age of onset is
typically during late adolescence to early 20s, with a higher lifetime risk
observed among women. Alarmingly, less than half of individuals with a
lifetime history of BED receive treatment [1]. There is a high prevalence of
comorbidity between schizophrenia and the spectrum of eating disorders
(EDs). EDs may occur together with or independently from psychotic
symptoms in individuals with schizophrenia. Among them, binge eating
disorders and night-eating syndromes are frequently found, with a
prevalence of approximately 10%, while anorexia nervosa seems to affect
between 1% and 4% of these patients [5]. While disturbances in eating
behavior were already described as a feature of schizophrenia by Eugen
Bleuler back in the early nineteenth century [6], the understanding of
eating disorders (EDs) in individuals with schizophrenia remains limited
[7]. Given the challenging nature of assessing EDs in people with
schizophrenia, and the fact that many patients do not meet all the criteria
for typical EDs, clinicians may overlook or not give adequate attention to
ED diagnoses among these patients [8].

Dissatisfaction with body image and low eating self-control are strongly
associated with BED. Additionally, people with BED tend to experience
higher levels of emotional distress [9]. The occurrence of psychopathology
among overweight individuals appears to be more closely related to the
presence or absence of binge eating rather than the severity of the weight
gain itself [9]. Individuals with obesity who binge eat tend to exhibit higher
levels of depressive symptoms and greater dissatisfaction with their body
image compared to those with obesity but without BED [10]. These
characteristics highlight the importance of assessing this dietary pattern
among patients with schizophrenia, a population known to be more
vulnerable to distress and low self-esteem [9].
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Studies have explored the effects of BED on the metabolic and
inflammatory profile in different populations. For example, one study found
that individuals with obesity and BED had more adverse metabolic and
inflammatory markers than their counterparts with obesity but without
BED. These markers included elevated body mass index (BMI), reduced
levels of high-density lipoprotein (HDL) cholesterol, increased glycated
hemoglobin levels, higher erythrocyte sedimentation rate (ESR), and
elevated C-reactive protein (CRP) and white blood cell (WBC) counts [11].

On the contrary, stress has been shown to trigger the activation of
proinflammatory cytokines, such as interleukins (IL) 18 and 6, and tumor
necrosis factor-alpha (TNF-a), leading to general fatigue, sleep
disturbances, and appetite loss in animal models [12]. Moreover, cytokines
can directly and indirectly influence appetite and food intake in both animal
and human studies [13]. While the role of cytokine systems in the
development or perpetuation of eating disorders, including binge eating
behavior, has been explored to some extent, there remains a paucity of
research in this area, particularly concerning individuals with schizophrenia
[14].

This line of investigation is crucial because proinflammatory interleukins
are also involved in the onset and progression of schizophrenia symptoms
[15], as well as cardiovascular diseases, which stand as the primary cause
of reduced life expectancy in this population [16, 17]. The study aimed to
investigate the perception of compulsive eating in a sample of patients with
schizophrenia and its potential associations with proinflammatory markers,
such as IL-1f, TNF-qa, IL-6, adiponectin, leptin, and the anti-inflammatory
marker IL-10, psychopathological scores, and levels of body image
dissatisfaction.

Our hypothesis is that more compulsive eating behaviors are associated
with more severe psychopathological changes, poorer body image, and a
proinflammatory profile in patients with schizophrenia, contributing to
worse health outcomes and reduced life expectancy in this population.

Materials and Methods

Participants

This transversal study was conducted at the Psychiatric Outpatient Clinic
of the State University of Campinas Clinical Hospital (Unicamp-Brazil).
Over the course of 15 months, forty-five adult individuals of both genders
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were recruited. All individuals had a stable and well-established diagnosis
of schizophrenia and had been receiving regular therapy with risperidone,
clozapine, or olanzapine for at least three months. The evaluations included
reviews of medical records and interviews done by experienced
researchers.

The exclusion criteria considered avoiding conditions that could reflect
dysfunctional eating behaviors and inflammation unrelated to
antipsychotics or psychosis were the following: BMI = 30 kg/m2 before
initiating antipsychotic treatment; comorbid diagnosis of dependence on
psychoactive substances (excluding tobacco); diagnosis of moderate,
severe, or profound intellectual disability; diagnosis of bulimia or anorexia;
any medical conditions that could affect the nutritional or inflammatory
status of the participants; use of other medications known to impact weight
or inflammatory status; and female participants who are pregnant or
breastfeeding

Ethics Approval

This study was approved by the respective Institutional Review Board
(protocol number: 309.774; date of approval: June 20, 2013). All
procedures involving human participants were conducted in accordance
with the ethical standards of the institutional and national research
committee and the principles outlined in the 1964 Declaration of Helsinki,
as amended. Written informed consent was obtained from all individual
participants, including explicit permission for the publication of their data.

Instruments and Variables

All participants underwent a structured interview conducted by a
psychiatrist to obtain a diagnosis and gather sociodemographic data
(gender, age, duration of schizophrenia symptoms, and chlorpromazine-
equivalent dose of the second-generation antipsychotic used). Dosing was
standardized in equivalent units of chlorpromazine, with each unit
representing 100 mg/day of chlorpromazine, corresponding to a daily dose
of 2 mg of risperidone, 5 mg of olanzapine, or 50 mg of clozapine [18].

The Brazilian version of the Mini International Neuropsychiatric Interview
(M.I.N.I.) Plus (Amorim, 2000) [1] was employed to confirm diagnoses of
schizophrenia and screen for other psychiatric disorders, including eating
disorders (EDs) and exclusion conditions. The Positive and Negative
Syndrome Scale (PANSS) [19] was used to assess the severity of positive
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and negative psychotic symptoms, with scores for each dimension ranging
from 7 to 49 points. The general psychopathology scale, ranging from 16
to 112 points, was also used to screen for other symptoms such as
depression, anxiety, or social avoidance.

Given that impulsivity is a key indicator of schizophrenia severity, and may
predispose individuals with the disorder to aggressive behavior, and may
also be associated with binge eating behaviors, we assessed impulsivity
using questions related to hostility (P7), poor impulse control (G14), and
uncooperativeness (G8), as indicative of disorder severity, with specific
scoring parameters ranging from 3 to 21 [20]. The Binge Eating Scale
(BES) [21, 22] is a self-administered questionnaire that assesses eating
behaviors. The scale has a minimum value of 0 and a maximum value of
46. Binge eating problems can be stratified according to total score as
follows: none to minimal (<17), moderate (18 - 26), and severe (>27). In
this study, the BES scores were used as a continuous variable to analyze
the severity of binge eating behaviors rather than to diagnose binge eating
disorder (BED) [2]. Body image was assessed using an adapted version of
the Body Shape Questionnaire (BSQ) due to the absence of validated
instruments to evaluate body shape satisfaction among individuals of both
genders with schizophrenia in the Brazilian context. The original BSQ was
developed for a female audience and included questions that did not apply
to men. Additionally, questions that address typical behaviors of anorexia
or bulimia, such as laxative use, vomiting, measuring fat folds, and
compensating for excessive exercise by feeding, were removed, as these
had already been part of the exclusion criteria. The sum score of the
adapted instrument ranged from 21 to 126 points, with higher scores
indicating greater body image dissatisfaction.

Clinical parameters measured included waist circumference (cm), body
mass index (BMI, calculated by dividing weight in kilograms by height in
meters squared), and body fat percentile. Serum concentrations of the
proinflammatory cytokines TNF-a, IL-1B3, and IL-6 (pg/ml) and the anti-
inflammatory cytokine IL-10 (pg/ml) were measured from 20 ml of venous
blood using the enzyme-linked immunosorbent assay (ELISA; Phoenix
Pharmaceuticals), according to the manufacturer's instructions.
Additionally, leptin (ng/ml) and adiponectin (ug/ml) concentrations were
measured from 10 ml of venous blood using the ELISA (Phoenix
Pharmaceuticals).
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Data Analysis

Descriptive analyses were performed, followed by normality tests,
revealing non-normal data distribution. Spearman's correlation tests were
then applied to compare the clinical and laboratory biochemical and
physiological parameters. The following parameters were considered in
these analyses: BES scores; age; BMI (kg/m?2); waist circumference
(measured at the level of the umbilical scar in cm); percentile of body fat
(measured using an impedance meter); duration of schizophrenia
symptoms (measured in months); dose of chlorpromazine equivalent to
the second-generation antipsychotic used; a score derived from the
composite questionnaire used to assess body shape satisfaction; and
concentrations of leptin, adiponectin, proinflammatory cytokines (IL-6, IL-
1B, TNF-a), and anti-inflammatory cytokine (IL-10).

To determine if the aforementioned variables could independently predict
BES scores, a mathematical square root transformation was applied to
normalize the data. Therefore, BES scores could be considered as a
dependent variable for multiple stepwise linear regression analysis. The
threshold for statistical significance was p < 0.05. All data analyses were
performed using the Statistical Package for the Social Sciences (IBM Co.,
Armonk, NY, USA) version 22.0.

Results

Demographic, Anthropometric, Psychopathological, and
Inflammatory Profile Data

Among the 45 participants, 33 were male (73.3%), with a mean age of
33.8 £ 12 years (95% confidence interval - CI = 30.5-37.1). A total of 21
(46.7%) participants were using clozapine, 18 (40.0%) olanzapine, and 6
(13.3%) risperidone. The mean values, standard deviations, and 95%
confidence intervals (CI) for BMI, waist circumference, and body fat were
as follows: BMI 27.1 £ 5.8 (CI 25.4-28.9) kg/m?2; waist circumference 91.5
+ 20.8 (CI 85.3-97.8) cm; body fat 20.6 = 10.9 (CI 17.3-23.9).

The scores for the BES, the adapted version of the Body Shape Satisfaction
guestionnaire, the PANSS, and the serum concentrations of cytokines (IL-
1B, IL-6, IL-10, TNF-a), adiponectin, and leptin are presented in Table 1.

Table 2 shows significant positive and negative correlations between
variables. In partial correlations controlled for age and BMI, BES scores
were positively correlated with body image dissatisfaction (p < 0.001, p =
0.586) and PANSS general psychopathology score (p = 0.047, p = 0.305),
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while negatively correlated with levels of the anti-inflammatory interleukin
IL-10 (p = 0.044, p = -0.309).

Linear regression analyses yielded a significant model [Z (4.40) = 20.582;
p < 0.001; R2 = 0.673]. The following variables were found to be
associated with BES scores: composite score of body image satisfaction
evaluation (B = 0.645; t = 6.863; p < 0.001), IL-10 serum concentrations
(B = -0.318; t = -3.192; p = 0.003), IL-1B serum concentrations (B =
0.312; t = 3.253; p = 0.002), and IL-6 serum concentrations (B = 0.193;
t=2.13; p = 0.039).

Discussion

This study aimed to explore the perception of compulsive eating in a
sample of non-obese patients with schizophrenia before the use of atypical
antipsychotics, and its possible associations with inflammatory markers
(IL-1B, TNF-a, IL-6, adiponectin, and leptin), anti-inflammatory markers
(IL-10), psychopathology, and body image dissatisfaction. The low median
and mean values of the BES scores found (5 and 7, respectively - Table 1)
indicate that the majority of the patients in this sample, which was mainly
composed of middle-aged male subjects being treated with second-
generation antipsychotics, did not present binge eating behavior, as
evaluated by clinical interview and self-report. This finding is surprising,
however, the literature indicates that even binge eating behaviors that do
not meet the criteria for BED can be associated with metabolic control
problems [23] and EDs may manifest in atypical ways in patients with
schizophrenia [8].

The median and mean BMI values (26.4 and 27.1 kg/m?2, respectively -
Table 1) indicate that a significant portion of the patients were overweight
or obese, a common condition among individuals with schizophrenia,
affecting up to 55% of this population [16, 17]. Obesity in individuals with
schizophrenia can be attributed to various factors, including sedentary
behavior and adverse effects associated with antipsychotic medications
[24]. Obesity and its metabolic consequences, including hepatotoxicity,
insulin and leptin resistance, hyperglycemia, and hyperinsulinemia, are
associated with increased morbidity and mortality from cardiovascular
disease, cancer, and sleep, bone, and joint problems [15, 24].

Recent data have highlighted inflammation as a crucial mediator between
metabolic disorders and increased cardiovascular mortality, especially
among individuals with schizophrenia [15]. Chronic low-grade
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inflammation is related to obesity and plays an essential role in numerous
metabolic abnormalities and cardiovascular illnesses due to greater levels
of TNF-a, IL-6, and IL-1 and lower levels of IL-10 [25]. Interestingly,
chronic inflammation is also associated with the onset and progression of
schizophrenia [15, 26]. Moreover, despite the correlation between binge
eating and higher BMI, individuals with obesity and BED displayed more
unfavorable metabolic and inflammatory profiles compared to their
counterparts without BED, suggesting that BED may contribute to inducing
inflammation [11].

This study revealed a positive partial controlled correlation between BES
scores and body image dissatisfaction and a negative correlation between
BES scores and the anti-inflammatory cytokine IL-10 [Table 2]. In multiple
linear regression analysis, BES scores were positively correlated with body
image and concentrations of IL-1B, IL-6, and negatively correlated with IL-
10 [Table 3]. Both analyses were controlled for BMI and age. These findings
support the hypothesis that binge eating behavior itself may be involved
in the proinflammatory status.

Despite being investigated by some studies, the role of cytokines in the
pathogenesis of EDs remains poorly understood. Experimental studies in
animal models of anorexia have yielded conflicting data regarding the
involvement of IL-1, IL-6, and TNF-a [27, 28]. A recent meta-analysis
examined both transversal and longitudinal studies that assessed the
concentrations of IL-1B, IL-6, TNF-a, and TGF-f in various types of EDs [1,
29]. The results indicated increased concentrations of TNF-a and IL-6 in
participants with any ED, and this correlation was consistent in the
subgroup of participants with anorexia nervosa (AN). However, it is
important to highlight two critical aspects. First, the meta-analysis included
27 studies, with 23 of them focusing on AN, three on bulimia nervosa (BN),
and none including participants diagnosed with BED, despite being part of
the systematic search. This underscores the limited and fragile data
available regarding inflammation in other EDs. Second, BED is a relatively
recent diagnostic category, included for the first time in the DSM-5 [2],
which accounts for the relative scarcity of studies exploring this diagnosis.

Another study investigated the concentration of cytokines on a broad
spectrum of EDs, including AN, BN, BED, and obesity, although obesity
itself is not classified as an ED [30]. The concentrations of IL-2, IL-10, IFN-
Y, and IL-1a were higher in AN than in healthy controls and individuals with
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obesity, both with and without BED. This study was the first to measure
IL-10 concentrations and found that their levels were lower in patients with
BED compared to patients with AN and healthy controls. The findings from
our present study corroborate those of Caroleo et al. [30]. Both studies
identified a correlation between higher BES scores and lower IL-10
concentrations, suggesting a specific inflammatory profile associated with
BED.

Body dissatisfaction extends beyond food restriction and is evident in binge
eating as well. This relationship is not solely driven by the shared
association with other symptoms of EDs [31, 32]. Various studies have
attempted to comprehend how and why body dissatisfaction is associated
with binge eating. The most plausible model explaining this relationship is
a dual model, wherein body dissatisfaction leads to food restriction, but it
also leads to negative emotions that are associated with compulsive eating
[33]. Furthermore, individuals displaying these behaviors may experience
poorer physical health, given the strong correlation between these metrics
and metabolic abnormalities [34].

The main aim of this study was to assess the occurrence of binge eating
behaviors in individuals with schizophrenia. Although no participant had a
formal diagnosis of BED, the study found associations between BES scores
and inflammatory factors, psychopathology, and body image
dissatisfaction. The study found that participants with the highest binge
eating scores had lower concentrations of IL-10, higher concentrations of
IL-1B and IL-6, and greater body image dissatisfaction, independent of age
and BMI. To the best of the authors' knowledge, this is the first study to
assess the complex associations between compulsive eating behaviors,
body image satisfaction, and inflammatory patterns in individuals with
schizophrenia. Although more research is needed, all these factors must
be considered and managed when providing care to individuals with
schizophrenia, as the presence of these comorbidities holds significant
implications for a patients' health.

The transversal design employed in this study precludes the establishment
of cause-and-effect relationships among the variables studied.
Additionally, the study faced limitations due to its relatively small sample
size and the absence of control groups comprising healthy individuals or
individuals with BED but without schizophrenia. Other limitations
encompassed the lack of a specific instrument for assessing binge eating

behaviors among individuals of both genders with schizophrenia within the
12
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Brazilian context, and the BES scores did not necessarily indicate BED
within our sample. Nevertheless, the identification of a proinflammatory
profile associated with more compulsive eating behaviors in individuals
with schizophrenia holds significant implications, and suggests the need for
future studies with larger samples, including individuals with schizophrenia
and other EDs, as well as the analysis of altered eating patterns among
individuals with other severe psychiatric disorders.

Individuals with schizophrenia present a high prevalence of obesity, which
is associated with increased cardiovascular mortality. Chronic
inflammatory status has been postulated as a core mechanism underlying
this outcome. Despite its traditional association with obesity, research has
indicated that eating disorders, such as BED, can promote inflammation
independently. Most of the existing literature on inflammation and eating
disorders pertains to subjects without severe mental disorders. However,
the present study has shed light on the fact that binge eating behaviors
can be an independent factor for chronic inflammation in individuals with
schizophrenia, thereby contributing to the increased mortality in this.

Acknowledgment

The authors would like to acknowledge the Sao Paulo Research Foundation
(FAPESP) for providing financial assistance for the study (process number
2013/07607-8 - Center of Excellence for Production Innovation and
Development - CEPID); the Laboratory of Cell Signaling, from both the
Obesity and Comorbidities Research Center of the University of Campinas,
and the Brazilian National Institute of Science and Technology, for
processing laboratory tests and data analysis; and the Coordination for the
Improvement of Higher Education Personnel - Brazil (CAPES) for
supporting the study.

13
https://doi.org/10.25118/2763-9037.2023.v13.832



https://doi.org/10.25118/2763-9037.2023.v13.832

Perceptions about eating behavior in individuals with schizophrenia

References

13y

1Y

b )

14 Debates em Psiquiatria, Rio de Janeiro. 2023;13:1-22
https://doi.org/10.25118/2763-9037.2023.v13.832

1. Kessler RC, Berglund PA, Chiu WT, Deitz AC, Hudson JI, Shahly V,
Aguilar-Gaxiola S, Alonso J, Angermeyer MC, Benjet C, Bruffaerts R,
Girolamo G, de Graaf R, Maria Haro J, Kovess-Masfety V, O'Neill S,
Posada-Villa ], Sasu C, Scott K, Viana MC, Xavier M. The prevalence
and correlates of binge eating disorder in the World Health
Organization World Mental Health Surveys. Biol Psychiatry.
2013;73(9):904-14.
https://doi.org/10.1016/j.biopsych.2012.11.020 PMID:23290497
PMCID:PMC3628997

2. American Psychiatric Association. Diagnostic and statistical
manual of mental disorders: DSM-5. 5th ed. Washington: American
Psychiatric Association; 2013.
https://doi.org/10.1176/appi.books.9780890425596

3. Guerdjikova AI, Mori N, Casuto LS, McElroy SL. Update on binge
eating disorder. Med Clin North Am. 2019;103(4):669-80.
https://doi.org/10.1016/j.mcna.2019.02.003 PMID:31078199

4. Mazzeo SE, Saunders R, Mitchell KS. Gender and binge eating
among bariatric surgery candidates. Eat Behav. 2006;7(1):47-52.
https://doi.org/10.1016/j.eatbeh.2005.05.008 PMID:16360622

5. Kouidrat Y, Amad A, Lalau 1D, Loas G. Eating disorders in
schizophrenia: implications for research and management.
Schizophr Res Treatment. 2014;2014:791573.
https://doi.org/10.1155/2014/791573 PMID:25485152
PMCID:PMC4251071

6. Hoff P. Eugen Bleuler's concept of schizophrenia and its relevance
to present-day psychiatry. Neuropsychobiology. 2012;66(1):6-13.
https://doi.org/10.1159/000337174 PMID:22797272

7. Fawzi MH, Fawzi MM. Disordered eating attitudes in Egyptian
antipsychotic naive patients with schizophrenia. Compr Psychiatry.
2012;53(3):259-68.
https://doi.org/10.1016/j.comppsych.2011.04.064 PMID:21640339



https://doi.org/10.25118/2763-9037.2023.v13.832
https://doi.org/10.1016/j.biopsych.2012.11.020
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1016/j.mcna.2019.02.003
https://doi.org/10.1016/j.eatbeh.2005.05.008
https://doi.org/10.1155/2014/791573
https://doi.org/10.1159/000337174
https://doi.org/10.1016/j.comppsych.2011.04.064

Amato IA, Silva RO, Lorencetti PG, Vicentin SRC, Prado TP, Bobbo VCD, Nogueira
GAS, Celeri EHRV, Azevedo RCS, Velloso LA, Dalgalarrondo P, Santos Junior A

-
-

11

Y

15 Debates em Psiquiatria, Rio de Janeiro. 2023;13:1-22
https://doi.org/10.25118/2763-9037.2023.v13.832

8. Yum SY, Caracci G, Hwang MY. Schizophrenia and eating
disorders. Psychiatr Clin North Am. 2009;32(4):809-19.
https://doi.org/10.1016/j.psc.2009.09.004 PMID:19944885

9. Cargill BR, Clark MM, Pera V, Niaura RS, Abrams DB. Binge
eating, body image, depression, and self-efficacy in an obese clinical
population. Obes Res. 1999;7(4):379-86.
https://doi.org/10.1002/j.1550-8528.1999.tb00421.x

PMID:10440594

10. Devlin MJ, Goldfein JA, Dobrow I. What is this thing called BED?
Current status of binge eating disorder nosology. Int J Eat Disord.
2003;34 Suppl 1:5S2-18. https://doi.org/10.1002/eat.10201
PMID:12900982

11. Succurro E, Segura-Garcia C, Ruffo M, Caroleo M, Rania M, Aloi
M, De Fazio P, Sesti G, Arturi F. Obese patients with a binge eating
disorder have an unfavorable metabolic and inflammatory profile.
Medicine (Baltimore). 2015;94(52):e2098.
https://doi.org/10.1097/md.0000000000002098 PMID:26717356

PMCID:PMC5291597

12. Alboni S, Micioni Di Bonaventura MV, Benatti C, Giusepponi ME,
Brunello N, Cifani C. Hypothalamic expression of inflammatory
mediators in an animal model of binge eating. Behav Brain Res.
2017;320:420-30. https://doi.org/10.1016/j.bbr.2016.10.044
PMID:27984048

13. Buchanan JB, Johnson RW. Regulation of food intake by
inflammatory cytokines in the brain. Neuroendocrinology.
2007,;86(3):183-90. https://doi.org/10.1159/000108280
PMID:17823502

14. Corcos M, Guilbaud O, Paterniti S, Moussa M, Chambry J,
Chaouat G, Consoli SM, Jeammet P. Involvement of cytokines in
eating disorders: a critical review of the human literature.
Psychoneuroendocrinology. 2003;28(3):229-49.
https://doi.org/10.1016/s0306-4530(02)00021-5 PMID:12573293



https://doi.org/10.25118/2763-9037.2023.v13.832
https://doi.org/10.1016/j.psc.2009.09.004
https://doi.org/10.1002/j.1550-8528.1999.tb00421.x
https://doi.org/10.1002/eat.10201
https://doi.org/10.1097/md.0000000000002098
https://doi.org/10.1016/j.bbr.2016.10.044
https://doi.org/10.1159/000108280
https://doi.org/10.1016/s0306-4530(02)00021-5

Perceptions about eating behavior in individuals with schizophrenia

YNIIY,

b

YRNY,

b

-
-

16 Debates em Psiquiatria, Rio de Janeiro. 2023;13:1-22
https://doi.org/10.25118/2763-9037.2023.v13.832

15. Midller N. Inflammation in schizophrenia: pathogenetic aspects
and therapeutic considerations. Schizophr Bull. 2018;44(5):973-82.
https://doi.org/10.1093/schbul/sby024 PMID:29648618 -

PMCID:PMC6101562

16. De Hert M, Schreurs V, Vancampfort D, Van Winkel R. Metabolic
syndrome in people with schizophrenia: a review. World Psychiatry.
2009;8(1):15-22. https://doi.org/10.1002/j.2051-
5545.2009.tb00199.x PMID:19293950 - PMCID:PMC2656262

17. Firth J, Siddigi N, Koyanagi A, Siskind D, Rosenbaum S, Galletly
C, Allan S, Caneo C, Carney R, Carvalho AF, Chatterton ML, Correll
CU, Curtis J, Gaughran F, Heald A, Hoare E, Jackson SE, Kisely S,
Lovell K, Maj M, McGorry PD, Mihalopoulos C, Myles H, O'Donoghue
B, Pillinger T, Sarris J, Schuch FB, Shiers D, Smith L, Solmi M,
Suetani S, Taylor ], Teasdale SB, Thornicroft G, Torous J,
Usherwood T, Vancampfort D, Veronese N, Ward PB, Yung AR,
Killackey E, Stubbs B. The Lancet Psychiatry Commission: a
blueprint for protecting physical health in people with mental illness.
Lancet Psychiatry. 2019;6(8):675-712.
https://doi.org/10.1016/s2215-0366(19)30132-4 PMID:31324560

18. Danivas V, Venkatasubramanian G. Current perspectives on
chlorpromazine equivalents: comparing apples and oranges! Indian J]
Psychiatry. 2013;55(2):207-8. https://doi.org/10.4103/0019-
5545.111475 PMID:23825865 - PMCID:PMC3696254

19. Kay SR, Fiszbein A, Opler LA. The positive and negative
syndrome scale (PANSS) for schizophrenia. Schizophr Bull.
1987;13(2):261-76. https://doi.org/10.1093/schbul/13.2.261
PMID:3616518

20. Shafer A, Dazzi F. Meta-analysis of the positive and negative
syndrome scale (PANSS) factor structure. J Psychiatr Res.
2019;115:113-20. https://doi.org/10.1016/j.jpsychires.2019.05.008
PMID:31128501

21. Freitas S, Lopes CS, Coutinho W, Appolinario JC. Tradugao e
adaptacao para o portugués da Escala de Compulsao Alimentar
Periddica. Rev Bras Psiquiatr. 2001;23(4):215-20.
https://doi.org/10.1590/S1516-44462001000400008



https://doi.org/10.25118/2763-9037.2023.v13.832
https://doi.org/10.1093/schbul/sby024
https://doi.org/10.1002/j.2051-5545.2009.tb00199.x
https://doi.org/10.1002/j.2051-5545.2009.tb00199.x
https://doi.org/10.1016/s2215-0366(19)30132-4
https://doi.org/10.4103/0019-5545.111475
https://doi.org/10.4103/0019-5545.111475
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1016/j.jpsychires.2019.05.008
https://doi.org/10.1590/S1516-44462001000400008

Amato IA, Silva RO, Lorencetti PG, Vicentin SRC, Prado TP, Bobbo VCD, Nogueira
GAS, Celeri EHRV, Azevedo RCS, Velloso LA, Dalgalarrondo P, Santos Junior A

-
-

)

1Y

17 Debates em Psiquiatria, Rio de Janeiro. 2023;13:1-22
https://doi.org/10.25118/2763-9037.2023.v13.832

22. Gormally J, Black S, Daston S, Rardin D. The assessment of
binge eating severity among obese persons. Addict Behav.
1982;7(1):47-55. https://doi.org/10.1016/0306-4603(82)90024-7
PMID:7080884

23. Affenito SG, Backstrand JR, Welch GW, Lammi-Keefe CJ,
Rodriguez NR, Adams CH. Subclinical and clinical eating disorders in
IDDM negatively affect metabolic control. Diabetes Care.
1997;20(2):182-4. https://doi.org/10.2337/diacare.20.2.182
PMID:9118770

24. Santos-Junior A, Henrigues TB, Mello MP, Della Torre OH, Paes
LA, Ferreira-Neto AP, Sewaybricker LE, Fontana TS, Celeri EH,
Guerra-Junior G, Dalgalarrondo P. Pharmacogenetics of risperidone
and cardiovascular risk in children and adolescents. Int J Endocrinol.
2016;2016:5872423. https://doi.org/10.1155/2016/5872423
PMID:26880915 - PMCID:PMC4736591

25. Rodrigues KF, Pietrani NT, Bosco AA, Campos FMF, Sandrim VC,
Gomes KB. IL-6, TNF-a, and IL-10 levels/polymorphisms and their
association with type 2 diabetes mellitus and obesity in Brazilian
individuals. Arch Endocrinol Metab. 2017;61(5):438-46.
https://doi.org/10.1590/2359-3997000000254 PMID:28225860

PMCID:PMC10522244

26. Khandaker GM, Cousins L, Deakin J, Lennox BR, Yolken R, Jones
PB. Inflammation and immunity in schizophrenia: implications for
pathophysiology and treatment. Lancet Psychiatry. 2015;2(3):258-
70. https://doi.org/10.1016/s2215-0366(14)00122-9
PMID:26359903 - PMCID:PM(C4595998

27. Kahl KG, Kruse N, Rieckmann P, Schmidt MH. Cytokine mRNA
expression patterns in the disease course of female adolescents with
anorexia nervosa. Psychoneuroendocrinology. 2004;29(1):13-20.
https://doi.org/10.1016/s0306-4530(02)00131-2 PMID:14575726

28. Limone P, Biglino A, Bottino F, Forno B, Calvelli P, Fassino S,
Berardi C, Ajmone-Catt P, Bertagna A, Tarocco RP, Rovera GG,
Molinatti GM. Evidence for a positive correlation between serum
cortisol levels and IL-1beta production by peripheral mononuclear



https://doi.org/10.25118/2763-9037.2023.v13.832
https://doi.org/10.1016/0306-4603(82)90024-7
https://doi.org/10.2337/diacare.20.2.182
https://doi.org/10.1155/2016/5872423
https://doi.org/10.1590/2359-3997000000254
https://doi.org/10.1016/s2215-0366(14)00122-9
https://doi.org/10.1016/s0306-4530(02)00131-2

Perceptions about eating behavior in individuals with schizophrenia

Y,

18 Debates em Psiquiatria, Rio de Janeiro. 2023;13:1-22
https://doi.org/10.25118/2763-9037.2023.v13.832

cells in anorexia nervosa. J Endocrinol Invest. 2000;23(7):422-7.
https://doi.org/10.1007/bf03343750 PMID:11005265

29. Dalton B, Bartholdy S, Robinson L, Solmi M, Ibrahim MAA, Breen
G, Schmidt U, Himmerich H. A meta-analysis of cytokine
concentrations in eating disorders. J Psychiatr Res. 2018;103:252-
64. https://doi.org/10.1016/j.jpsychires.2018.06.002
PMID:29906710

30. Caroleo M, Carbone EA, Greco M, Corigliano DM, Arcidiacono B,
Fazia G, Rania M, Aloi M, Gallelli L, Segura-Garcia C, Foti DP,
Brunetti A. Brain-behavior-immune interaction: serum cytokines and
growth factors in patients with eating disorders at extremes of the
body mass index (BMI) spectrum. Nutrients. 2019;11(9):1995.
https://doi.org/10.3390/nu11091995 PMID:31450770 -

PMCID:PMC6770139

31. Dunkley DM, Grilo CM. Self-criticism, low self-esteem,
depressive symptoms, and over-evaluation of shape and weight in
binge eating disorder patients. Behav Res Ther. 2007;45(1):139-49.
https://doi.org/10.1016/j.brat.2006.01.017 PMID:16530723

32. Fichter MM, Quadflieg N, Brandl B. Recurrent overeating: an
empirical comparison of binge eating disorder, bulimia nervosa, and
obesity. Int J Eat Disord. 1993;14(1):1-16.
https://doi.org/10.1002/1098-108x(199307)14:1%3C1::aid-

eat2260140102%3E3.0.co0;2-3 PMID:8339091

33. Holmes M, Fuller-Tyszkiewicz M, Skouteris H, Broadbent J.
Understanding the link between body image and binge eating: a
model comparison approach. Eat Weight Disord. 2015;20:81-9.
https://doi.org/10.1007/s40519-014-0141-4 PMID:25085315

34. Tanofsky-Kraff M, Shomaker LB, Stern EA, Miller R, Sebring N,
Dellavalle D, Yanovski SZ, Hubbard VS, Yanovski JA. Children's
binge eating and development of metabolic syndrome. Int J Obes
(Lond). 2012;36(7):956-62. https://doi.org/10.1038/ijo.2011.259
PMID:22234282 - PMCID:PMC3454442



https://doi.org/10.25118/2763-9037.2023.v13.832
https://doi.org/10.1007/bf03343750
https://doi.org/10.1016/j.jpsychires.2018.06.002
https://doi.org/10.3390/nu11091995
https://doi.org/10.1016/j.brat.2006.01.017
https://doi.org/10.1002/1098-108x(199307)14:1%3C1::aid-eat2260140102%3E3.0.co;2-3
https://doi.org/10.1002/1098-108x(199307)14:1%3C1::aid-eat2260140102%3E3.0.co;2-3
https://doi.org/10.1007/s40519-014-0141-4
https://doi.org/10.1038/ijo.2011.259

Amato IA, Silva RO, Lorencetti PG, Vicentin SRC, Prado TP, Bobbo VCD, Nogueira
GAS, Celeri EHRV, Azevedo RCS, Velloso LA, Dalgalarrondo P, Santos Junior A

:Table 1. Demographic, Clinical Data and Inflammatory Profile

-

of 45 Schizophrenia Patients (33 Males, 73.3%)

Sociodemographic MeanxtSD CI95%
data
Age (Years) 33,8 £ 12 30,3-37,4
Time since disease 109,1 £ 114,2 74,8 - 143,4
onset (Months)
Chlorpromazine 39+1,9 3,4-4,5
equivalent dose (g)
Anthropometric
data
BMI (kg/m?) 27,1 £ 5,8 25,4 - 28,9
Waist Circunference 91,5 £ 20,8 85,3 -97,8
(cm)
Body Fat (%) 20,6 £ 10,9 17,3 - 23,9
Psychopathology
Data
Binge Eating Scale 7 6,5 5-9
Body Image Scale 38,7 £ 22,3 32 -45,4
PANSS-Positive 13,8 £ 5,2 12,3 - 15,4
symptoms score
PANSS-Negative 24,4 £ 10,6 21,3 - 27,6
symptoms score
PANSS-General 41,6 £ 13 37,7 - 45,5
psychopathology
score
PANSS- Impulsivity 49 + 3,7 3,8-6
score
Inflammatory
Markers
Leptin (ug/mL) 15,53 £ 19,1 9,58 - 51,48
Adiponectin (ng/mL) 2,07 £ 0,99 1,76 - 2,38
Interleukin-10 (pg/dl) 1,97 £ 0,98 1,67 - 2,28
Interleukin- 6 (pg/dl) 4,22 £ 4,7 2,75 - 5,68
Interleukin 1-B (pg/dl) 4,11 £ 4,63 2,67 - 5,56
TNF a (pg/dl) 7,29 £ 8,74 4,57 - 10,02
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1. BMI: Body Mass Index

2. Binge Eating Scale Scores range from 0-46. Scores between 0-17 means no or
mild BED, 18-26 moderate BED and 27-46 severe BED.
3. Body Image Dissatisfaction Score range from
4. PANSS Positive and Negative Scores range from 7-49.
5. PANSS General Psychopathology Scores range from 16-112.
6. PANSS Impulsivity Scores range from 3-21
“®  Table 2. Spearman “s bivariable correlation test between
- Binge Eating Score and studied variables controlled by age
and BMI
Variable P p-value
Time since disease onset -.017 915
(Months)
Chlorpromazine -.256 .097
equivalent dose (g)
Waist Circunference -.162 .300
(cm)
Body Fat (%) .290 .059
Body Image .586 .000
Dissatisfaction
PANSS-Positive 271 .079
symptoms score
PANSS-Negative .069 .661
symptoms score
PANSS-General .305 .047
psychopathology score
PANSS- Impulsivity .255 .099
score
Leptin (ug/mL) .031 .843
Adiponectin (ng/mL) .049 .757
Interleukin-10 (pg/dl) -.309 .044
Interleukin- 6 (pg/dl) 111 477
Interleukin 1-B (pg/dl) .264 .087
TNF a (pg/dl) -.060 .702

p: Spearman Correlation Coefficient
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< Table 3. Results of Stepwise Multiple Linearegression for Binge Eatin

Mode Predictors R2 Adjuste R2 p- Standardize t p- Toleranc VIF ANOV Durbin-
| d R? Chang valu dp valu e’ A Wattso
e e e p- n
value
1 Body Image .49 .487 .499 .000 .706 6.54 .000 1.0 1.0 .000
Dissatisfactio 9 0
n
2 Body Image .54 .525 .048 0.04 .646 5.99 .000 .930 1.07
Dissatisfactio 6 2 6 5
n
Interleukin- -.226 - .042 .930 1.07 .000
10 (pg/dl) 2.09 5
9
3 Body Image .63 .609 .090 .003 .632 6.46 .000 .928 1.07
Dissatisfactio 6 4 7
n
Interleukin- -.335 - .002 .828 1.20
10 (pg/dl) 3.23 7
5
Interleukin-1 .318 3.17 .003 .889 1.12 .000
B (pg/dl) 8 5
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4 Body Image .67 .640 .037 .039 .645
Dissatisfactio 3
n

Interleukin- -.318
10 (pg/dl)
Interleukin-1 312
B (pg/dl)
Interleukin-6 .193
(pg/dl)
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