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ABSTRACT 

The aim of this study was to analyse the inhibitory control and the ability to maintain response in obese 

patients with and without Binge Eating Disorder (BED), compared to normalweight subjects. A total of 114 

participants comprised three different groups (obese with BED, obese without BED and normal-weight) 

completed the Frontal Assessment Battery, the Stroop Neuropsychological Screening Test and the 

Wisconsin Card Sorting Test. The results showed differences between the obese groups and normal-weight 

group, to inhibitory control. There were also differences between the two obese groups in the ability to 

maintain the response. These results suggest that low inhibitory control, characterizes obesity and the 

difficulties to maintain the response, characterizes the binge eating disorder. 
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RESUMO 

O objetivo deste estudo foi analisar o controle inibitório e a capacidade de manter a resposta em pacientes 

obesos com e sem Binge Eating Disorder (BED), em comparação com indivíduos de peso normal. Um total 

de 114 participantes compreendeu três grupos diferentes (obesos com BED, obesos sem BED e com peso 

normal) completaram a Bateria de Avaliação Frontal, o Teste de Triagem Neuropsicológica de Stroop e o 

Teste de Triagem do Cartão de Wisconsin. Os resultados mostraram diferenças entre os grupos de obesos 

e o grupo de peso normal, para controle inibitório. Também houve diferenças entre os dois grupos de obesos 

na capacidade de manter a resposta. Estes resultados sugerem que o baixo controle inibitório, caracteriza a 

obesidade e as dificuldades para manter a resposta, caracteriza o distúrbio alimentar binge. 

 

Palavras-chave: controle inibitório, capacidade de manter a resposta, obesidade, distúrbio alimentar bing. 

 

 

1 INTRODUCTION 

Obesity is a result from prolonged consumption of excessive energy in relation to energy 

expenditures. According to the World Health Organization [1], the Body Mass Index (BMI) is a measure 

that determines the severity of obesity, based on the association between the individual's weight and height 

[BMI=weight(Kg)/height² (m)]. According to WHO [1], obesity is one of the biggest challenges in the field 

of global public health, and has been considered the "epidemic of modern times". Statistical data from 2016 

reported that more than 1.9 million adults over the age of 18 were overweight and 650 million were obese 

[1]. In the European Union (EU) obesity has been increasing since the 1980s and remains in an alarming 

rate, affecting around 30% of the total population of different age groups. In Portugal obesity rates have 

also increased in the last decade, with 17% of adults being obese in 2019, slightly higher than the EU 

average (16%). According to the WHO [1], obesity is the second cause of death possible to prevent, 

justifying the need for intervention in this area. Thus, obesity is a public health problem, a multi-determined 

chronic disease, with physical, psychological, social, and cultural repercussions [2,3], presenting a higher 

risk of premature death [3]. It is estimated that 23.9% of patients seeking treatment for obesity have binge 

eating disorder (BED) [4]. 

Pathological eating behavior corresponds to a complex and multifactorial phenomenon [5]. Previous 

studies indicated that there are several obese patients with eating and intake disorders [6-9]. Eating and 

intake disorder is described in DSM-5 as a persistent disorder in diet or intake that results in a change in 

food consumption or absorption, which causes significant deficits in physical health or psychosocial 

functioning [10]. These severe mental disorders are often disabling, and are often associated with purging 

behaviors and over-evaluation of form and weight [11]. Based on DSM-5 [10], pica, misericism, 

avoidant/restrictive food intake disorder, anorexia nervosa, bulimia nervosa, and BED are included in 

pathological eating behavior. The essential features of BED includes the presence of recurrent episodes of 

compulsive intake that should occur, on average, at least once a week for three months, deep malaise when 
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recalling compulsive eating intake, and is not associated with regular use of inappropriate compensatory 

behaviors [10]. 

In neuropsychology the understanding of neuronal mechanisms that control the hedonic and additive 

components of ingestion and the influence of cognitive functions in this process, has generated a growing 

interest [12]. Cognitive processes, more specifically executive functions (EF) are involved in eating 

behavior. EFs are mental processes required to solve internal and external problems [13]. EF includes a 

wide set of self-regulation functions that allow the control, organization, and coordination of other cognitive 

functions, emotional and behavioral responses [14].  

In order to understand appetite and weight, Carnell et al. [15], using neuroimaging techniques, 

reported changes in several brain regions related to reward, homeostatic regulation of ingestion, sensory 

and motor processing, cognitive control, and attention. In neuropsychology, these results are in line with 

the association between worse executive performance and failure to maintain an adequate diet [16,17]. 

Previous literature have shown that obese patients report difficulties in different components of executive 

functions (EF), such as inhibitory control [18-22]; working memory [22-23], planning and problem solving 

[24], sustained attention [19], cognitive flexibility [19,23-26] and decision-making [25,27,28].  

Several authors have reported that the EFs of individuals with BED, seem to be weak [5,8,29-34]. 

In patients with BED, the presence of cognitive deficits has been confirmed in different domains [4,31,34-

36], such as executive functioning, attention, and memory. In addition, the association between this 

disorders and the presence of cognitive errors, is also well known [37,38]. Duchesne et al. [26] reported 

that subjects with BED, present more executive deficits, evidenced by difficulties in problem-solving 

capacity, cognitive flexibility, and operative memory, than normal-weight (NW) subjects. Other authors 

indicated that patients with BED, reveal weaker indices in planning [34], decision-making [30,34], 

inhibitory control [29,39], psychomotor performance [29], cognitive flexibility [29,30,34], and higher rates 

of impulsivity, related with food, than obese patients without BED [30,40].  

There has been an interest in the study of the relationship between obesity and EF, and disturbances 

in eating behavior and EF, however there is a lack of studies that focus on the role of inhibitory control and 

the ability to maintain the response, in obese patients, with and without BED. Since obesity is an epidemic 

with severe organic and psychosocial repercussions, it is important to obtain further information in order to 

understand the role of inhibition control and the ability to maintain response in eating behavior. 

The purpose of this study was to compare the inhibitory control and the ability to maintain response 

of obese patients, with BED and without BED, and with normal-weight persons. We hypothesized that 

obese patients with BED and without BED, had poorer performance in inhibitory control and the ability to 

maintain the response than NW. It was also expected that obese patients with BED had lower performance 

in inhibitory control and the in ability to maintain response than obese patients without BED. 
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2 MATERIALS AND METHODS 

2.1 PARTICIPANTS 

The sample consisted of 114 Portuguese subjects, 35 male (30.7%) and 79 female (69.3%) with age 

ranged between 20 to 60 years (M= 42.33; SD = 9.69). Participants were divided in three groups according 

to their clinical condition: 1) Normal-weight (NW), composed of 38 NW participants (11 male and 27 

female), who do not present a medical diagnosis of obesity or BED, obtained a scored equal to or lower 

than 17 (without periodic binge eating) on the Periodic Binge Eating Scale [41] and their BMI ranges 

between 18 kg/m² to 24.9 kg/m²; 2) Obesity without BED (O-BED), composed of 38 obese patients (12 

male and 26 female), who do not present BED, evaluated by physicians specialists in Psychiatry, scored 

equal to or below than 17 (without periodic binge eating) on the Periodic Binge Eating Scale [41] and their 

BMI is greater than 30 kg/m²; and 3) Obesity with binge eating disorder (O+BED), composed of 38 obese 

patients (12 male and 26 female), who present BED clinically diagnosed, scored equal to or greater than 27 

(severe periodic binge eating) on the Periodic Binge Eating Scale [41] and their BMI are greater than 30 

kg/m². The others inclusion criteria for this study were: do not present pica symptoms, mericism, 

avoidant/restrictive food intake disorder, anorexia nervosa and/or bulimia nervosa score; scored equal to or 

lower than 20 on Eating Attitudes Test -26 (EAT-26) [42,43]; not performing any type of diet at the moment 

of this study; over 18 years of age; at least 4 years of formal education; do not present a history of 

neurological, neuropsychological and/or psychopathological disorders clinically diagnosed; do not present 

in their clinical history a past of usage of psychotropic drugs; had not undergone any surgical intervention 

in the context of obesity; had no history of alcohol and/or drug abuse; do not present emotional changes, 

scored equal to or below 2.5 on the Severity Index (Global Symptom Check-List- 90- R (SCL-90-R), 

Portuguese adaptation [44]; scored equal to or higher than 22 in the Mini-Mental State Examination 

(MMSE), Portuguese adaptation [45]. Table 1 shows the sociodemographic characteristics of each group.  

 

Table 1: Sociodemographic characteristics by group 

 NW O-BED O+BED TOTAL 

 M SD M SD M SD M SD 

Age 40,53 10,75 43,95 9,19 42,53 8,97 42,33 9,69 

Gender n % n % n % N % 

  Male 11 9,65 12 10,53 12 10,53 35 30,7 

  Female 27 23,68 26 22,81 26 22,81 79 69,3 

Educational level n % n % n % N % 

  4 years  3 2,63 3 2,63 6 5,26 12 10,52 

  6 years  15 13,16 10 8,77 9 7,89 34 29,82 

  9 years  14 12,28 16 14,04 16 14,04 46 40,36 

  12 years  4 3,51 6 5,26 4 3,51 14 12,28 

 +15 years 2 1,75 3 2,63 3 2,63 8 7,01 

Marital status n % n % n % N % 

 Single 9 7,89 8 7,02 3 2,63 20 17,54 

 Married/Union fact 19 16,67 26 22,81 30 26,32 75 65,80 
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Divorced/Separated 6 5,26 2 1,75 5 4,39 13 11,40 

Widower 4 3,51 2 1,75 0 0 6 5,26 

Professional situation n % n % n % N % 

  Student 1 0,88 0 0 1 0,88 2 1,8 

 Maidservant 2 1,75 3 2,63 2 1,75 7 6,1 

  Active 34 29,82 29 25,44 29 25,44 92 80,7 

  Retired 1 0,88 4 3,51 2 1,75 7 6,1 

  Unemployed 0 0 1 0,88 3 2,63 4 3,5 

  Medical leave 0 0 1 0,88 1 0,88 2 1,8 

M: Mean; SD: Standard deviation; n: Number of participants; %: Percentage; NP: Normoweight; O-BED: Obese Without 

BED; O+BED: Obese With BED. 

 

2.2 INSTRUMENTS 

The following neuropsychological assessment instruments were applied:  

. Frontal Assessment Battery (FAB) [46]. It is a tool used to evaluate the functions of the frontal 

lobe. FAB's ability to evaluate executive functions has been reiterated in some studies [46,47]. It consists 

of six subtests: Similarities, Lexical Fluency, Motor Series, Conflicting instructions, Go/No Go, and 

Prehension Behavior. Each of these subtests scores a maximum of three points and total score raging 0-18. 

The FAB reveals a good internal consistency (Cronbach's coefficient alpha=.78) and discriminant validity 

(89.1%) [46]. 

. Stroop Neuropsychological Screening Test (Stroop) [48]. It consists of two tasks; the color task, 

(a list of 112 words of colors written in a congruent color) and the color-word task (a list 112 words of 

colors written in a incongruent color). The Stroop assess the ability to inhibit an inadequate response [49]. 

The score is calculated according to the execution time in seconds and the number of correct answers. 

Psychometric reliability and validity analyses are adequate [48].  

. Wisconsin Card Sorting Test (WCST) [50]. It is a classical neuropsychological tool used to assess 

executive functions related to cognitive flexibility and abstract reasoning. It consists of four cards (key 

stimuli) and 128 response cards from which the subject is instructed to discover a classification 

rule/criterion. Factor analysis developed by Heaton et al. [50] demonstrated three primary components and 

seven variables selected to represent them: (I) Cognitive flexibility and accuracy: Total errors; 

Perseverative responses; Percentage of conceptual level responses and Number of categories completed; 

(II) Problem solving and learning: Non-perseverative errors and Attempts to complete the first category; 

(III) Maintenance of response and distraction: Failure to maintain the category [51]. The WCST is a test 

with reliability and validity [50].  

 

2.3 PROCEDURE 

This study was approved by the Ethics Committee of the Hospital de Santa Maria, and by the 

Scientific Councils of the Fernando da Fonseca and Santarém Hospitals. To collect the control sample, we 
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had the authorization of the Professional Training Center of Santarém.  

All obese patients were first diagnosed by endocrinologists, according to the criteria of the WHO 

International Classification of Diseases (ICD-10; Obesity), with the BMI defined. All of them had been 

obese for at least six months and were in the process of evaluation for bariatric surgery. Informed consent 

was obtained from all subjects involved in the study. They were informed about the aim of the study; 

anonymity, and confidentiality were protected, and the possibility of getting out of the study at any time 

was also expressed. We carry out an anamnesis to obtain information about the most relevant personal and 

family information. We used MMSE, EAT-26, and SCL-90-R to define exclusion criteria. All subjects were 

evaluated individually in a session lasting sixty minutes by a clinical neuropsychologist with experience in 

neuropsychological assessment. Forty-seven participants were excluded from this study, due to not meeting 

some of the characteristics mentioned in the inclusion criteria. 

 

2.4 STATISTICAL ANALYSIS  

The statistical analyses was performed with the Statistical Package for the Social Sciences (IBM, 

SPSS Statistics, version 28.0 of Windows). Firstly, to evaluate the differences between the groups (NW, 

O-BED, and O+BED) for age, emotional adjustment, and mental state, a variance analysis (ANOVA) of 

one factor was performed. We used the chi-square method to verify differences in the distributions of the 

groups for gender, educational level, marital status, and professional situation. In order to analyse the 

differences between three groups for dependent variables (EF), we performed a variance analysis 

(ANOVA) of one factor. As dependent variables we selected: the ability to maintain response and 

distraction, measured with the failure to maintain the context (WCST), and inhibitory control, measured 

with the execution time of Stroop (maximum 120 seconds) and the scores of the following subtests of FAB: 

sensitivity to interference and Go/No Go. In order to analyze the differences observed from the ANOVA, 

a detailed analysis was carried out with a post-hoc test (Tuckey HSD). The confidence interval was 95%.  

 

3 RESULTS 

We found no statistically significant effect between groups for age F(2,113) = 1.20; p≥.05, 

educational level χ²(8) = 4.32; p ≥ 0.05, marital status χ²(6) = 11.58; p ≥ 0.05, professional status χ²(10) = 

8.33; p ≥ 0.05 and gender χ²(2) = 0.08; p ≥ 0.05. We also did not found statistically significant differences 

between the groups for emotional adjustment F(2.113) = 0.08; p = 0.92, or mental status F(2,113) = 2.39; 

p = 0.09. 

Regarding the inhibition capacity and interference resistance, we found a statistically significant 

group effect F(2.113) = 5.51; p = 0.00, in the subtest Go/No Go. NW group  present the less difficulty (M 

= 2.74; SD = 0.69), followed by O-BED (M = 2.26; SD = 1.16) and with more difficulties the O+BED 
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group (M = 1.89; SD = 1.37). In the Tuckey HSD test we found significant differences between NW and 

O+BED (p = 0.00). We did not find significant differences between NW and O-BED (p > 0.05) or between 

the obese groups (p > 0.05). In the task sensitivity to interference of the FAB we found statistically 

significant differences F(2,113) = 6.91; p = 0.01, between the groups studied. NW group obtain the highest 

scores (M = 2.92; SD = 0.27), followed by O+BED (M = 2.13; SD = 1.38) and with the poorer incomes the 

O-BED (M = 2.08; SD = 1.30). In the Tuckey HSD test, we found significant differences between NW and 

O-BED (p = 0.00) and NW and O+BED (p = 0.00). We did not found significant differences between the 

obese group (p > 0.05). In the execution time to perform the color-word task of Stroop we found differences 

F(2,113) = 5.64; p = 0.00 between groups. It is the NW subjects that lasted less time (M = 114.50; SD = 

11.80), followed by O-BED (M = 118.55; SD = 4.46) and the O+BED took longer (M = 119.89; SD = 

0.51). In the Tuckey HSD test we found significant differences between NW vs O-BED (p < 0.05) and NW 

and O+BED (p = 0.00). We did not find significant differences between the obese group (p > 0.05). 

Regarding the ability to maintain response and distraction, we found a statistically significant group 

effect, F(2,113) = 12.36; p = 0.00, in the failure to maintain the context. NW subjects present less difficulties 

(M = 0.36; SD = 0.59), followed by O-BED (M = 0.82; SD = 1.09) and with more difficulties the O+BED 

(M = 1.68; SD = 1.61). In the Tuckey HSD test, we found that there are significant differences between 

NW and O+BED (p = 0.00) and between the obese groups (p = 0.00). We found no significant differences 

between NW and O-BED (p > 0.05). 

 

4 DISCUSSION 

The aim of this study was to analyze the inhibitory control and the ability to maintain response, in 

obese patients with and without BED, compared to normal-weight subjects. Our hypotheses assumed that 

obese patients, with BED and without BED, had poorer performance in inhibitory control and in the ability 

to maintain the response, than NW. It was also expected that obese patients with BED had lower 

performance in inhibitory control and poorer ability to maintain the response, than obese patients without 

BED. 

Data from obese patients with and without BED in inhibitory control tasks, reflect their difficulties 

in the ability to inhibit and resista to interference. The obese participants presented more difficulties in the 

Go/No Go and sensitivity interference tasks than normal-weight participants. Similarly, obese patients took 

longer to perform the color-word task of Stroop, an indicator of cognitive interference and decreased 

inhibitory control. These difficulties were observed in other studies, that also reported difficulties in 

inhibitory control [19,29,39], low self-control and high levels of impulsivity on obese individuals 

[18,30,40].  
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By presenting difficulty in inhibiting responses, the obese patients became more vulnerable to eating 

unchecked food. Our results are in line with Mobbs et al. [20] that claim that obese patients seem to have 

problems in the inibitory control and intentional focus. These results are useful to understand the difficulties 

that these subjects have in inhibit the act of food intake in the face of a situation of exposure to food. Taken 

together, our data suggest that low capacity of inhibition and resistance to interference, characterizes 

obesity. Obese patients with and without BED did not differ from each other in relation to this dimension, 

which indicates that the difficulties in this component are a feature of obese patients, but the presence of 

BED does not produce changes in the capacity of inhibition.  

In the component ability to maintain response and distraction, obese patients with BED had worse 

outcomes than normal-weight subjects, even if obese patients without BED do not differ from normal-

weight subjects. The results of the obese groups show that subjects with BED, compared with subjects 

without BED, presented more difficulties in this task. This results are in line with those obtained by Mobbs 

et al. [20] who concluded that obese patients with BED, reveal more difficulties in maintaining the response 

than obese patients without BED, presenting more errors and omissions in the proposed tasks. 

Our results seem to be relevant to the understanding of the difficulties presented by obese patients 

with BED, in focusing on their tasks. Obese patients with BED have difficulties in maintaining the amount 

of food consumption and the duration of the episode of compulsive ingestion, which seems to be due to 

difficulties in the ability to maintain response and distraction. Previous literature indicated that obese 

patients with BED remain in longer periods of restriction and when they have episodes of compulsive 

intake, they eat more than most people can eat in the same period of time [15]. It is possible that this found 

is also related to difficulties in the ability to maintain the response, and can in itself be considered as one 

of the causes of this behavior/disorder.  

Our study seems to indicate that the difficulties in these dimensions of executive functions 

characterize obesity and confirm their relevance in the development and/or maintenance of obesity. Obese 

patients with BED had worse outcomes in maintaining the response (than normal-weight and obese patients 

without BED), which seems to confirm the relevance of changes in these dimensions of executive functions 

in the development and/or maintenance of BED, especially difficulties in anticipating the consequences of 

behavior, in focusing and performing tasks. If so, these dimensions should be taken into account when 

addressing specific symptomatology in obese patients with BED. 

According to our results and those of other authors [52], deficits in EF play an important role in the 

development and maintenance of the BED. For some authors [53-55] it is crucial to suspend compulsive 

eating episodes in order to reduce weight. In additon, a better knowledge of the cognitive profile of obese 

patients with and without BED, through a neuropsychological assessment, can be very useful for therapeutic 

approaches, supporting the process of cognitive rehabilitation and psychosocial reintegration of these 
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patients. It is well known [56] that training and neuropsychological rehabilitation can decrease, and even 

reverse, cognitive impairment which is very important for successful treatment.  

Although there are some conceptual difficulties (obesity is not considered a mental disease), it is 

important not to forget that subjects with BED are a growing group. Thus, it is essential to develop a global 

intervention that do not include only bariatric surgeries, medications and psychological interventions.  

The main limitation of this study is that it does not contemplate all the dimensions of the executive 

functioning (Conceptualization and abstraction; Planning; Problem solving and learning; Cognitive 

flexibility; Verbal fluency), that could promote a more holistic interpretation of the feeding behavior.  

Future studies must include the development and validation of tools for stimulation of executive 

functions, for obese patients without and with BED. In addition, it is also important to make longitudinal 

studies with obese patients, without/with BED, in order to evaluate the effect of stimulation.  

 In conclusion, executive functions can play an important role in the characterization of obese 

patients with/without BED, which is a significant finding because it can be taken into account both in 

prevention [53-55] as in the treatment of BED (stimulating particularly ability to maintain response) and 

obesity (stimulating particularly inhibitory control). 
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