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Blackground: To assess grazing behavior and associated factors in candidates for 
bariatric surgery monitored at a public hospital that is a reference in the care of 
people with severe obesity.

Methods: Cross-sectional analytical study, with candidates for bariatric surgery 
of both genders, treated in a public hospital in the Amazon. To assess grazing 
behavior, the Repetitive Eating Questionnaire was used, and to investigate 
patterns of eating behavior, the Three Factor Eating Questionnaire was used, 
which assesses: Emotional Eating, Cognitive Restriction and Uncontrolled 
Eating. Sociodemographic information was obtained through self-report and the 
description of medication use through the medical record. Body mass index (BMI) 
was also calculated by measuring weight and height. The SPSS program, v. 21.0 
was used. The study was approved by the Research Ethics Committee.

Results: A total of 205 participants were evaluated, with a mean age of 37.5 ± 8.6 
years, the majority (93.7%) being women and the majority (59.5%) was not also 
using medication to lose weight. About 66.3% of the participants had compulsive 
grazing. The factor with the highest score was cognitive restriction (p  < 0.001). 
Individuals who used weight loss drugs had higher scores in the cognitive 
restriction factor (p  = 0.015) and lower scores for uncontrolled eating (p  = 0.008), 
compulsive grazing (p  = 0.021) and non-compulsive grazing (p  = 0.034).

Conclusion: Linear regression showed that emotional eating and uncontrolled 
eating were predictors of both compulsive grazing and non-compulsive grazing 
behavior. It was observed that grazing behavior, cognitive restriction, emotional 
eating and uncontrolled eating are present and correlated in the studied patients. 
In addition, the use of weight loss drugs seems to help reduce dysfunctional 
eating behaviors in patients with severe obesity.
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1 Introduction

The cases of obesity have had a great growth in the last decades, 
being considered, currently, one of the biggest public health problems 
worldwide. Obesity is associated with chronic diseases such as 
cardiovascular disease, type 2 diabetes mellitus, osteoarthritis, 
obstructive sleep apnea and various types of cancer, thus contributing 
to a decrease in quality and life expectancy. In addition, it is also 
associated with social disadvantages and reduced socioeconomic 
productivity (1, 2).

Regarding the treatment for obesity, it is a complex and long-
term treatment and involves lifestyle modification, consisting of a 
healthy diet, physical activity and medication use; it is essential. 
However, bariatric surgery has been the most effective option in cases 
where conventional clinical treatment does not have the expected 
effect, not only bringing more sustained and lasting weight loss, but 
also reducing the burden of comorbidities and the risk of 
mortality (3–5).

Obese patients and in the preoperative period of bariatric surgery 
may present harmful eating behaviors, such as “nibbling food,” 
emotional eating, binge eating and grazing, which make it difficult to 
control weight and can be  an obstacle to treatment results, being 
related to worse results of bariatric surgery, especially in the long 
term (6–8).

Grazing behavior is defined as repeatedly eating small amounts of 
food in an unplanned way, in response or not to hunger or satiety, and 
can be  divided into two subtypes: the compulsive, which is 
characterized by the perception that the individual is not able to resist 
eating and nibbles on food even in the absence of hunger; and the 
non-compulsive subtype, which is characterized by distracted eating 
several times (9, 10).

According to Kofman et al. (11), the grazing behavior is a behavioral 
phenomenon with great emphasis, it is highlighted that 46.6% 
individuals can be affected, being considered an emerging behavior 
nowadays. Therefore, it is noticed that dysfunctional eating behaviors, 
in particular the grazing behavior, are very common in candidates for 
bariatric surgery and can hinder the treatment for obesity.

Recently, researchers have investigated the presence of grazing 
behavior in obese individuals undergoing weight loss treatment, as in the 
research by Conceição et al. (6), who found that preoperative patients 
had a pattern of frequent grazing behavior, which was associated with 
worse clinical outcomes, since it made it possible to trigger overeating 
and, consequently, weight regain. Another study to be highlighted is that 
of Spirou et al. (12) who evaluated the grazing behavior in a sample with 
obesity and found significantly high scores in this population, concluding 
that individuals with obesity present a high frequency of grazing.

Despite the great relevance of the subject, there are still few studies 
that evaluate the presence of grazing during the preoperative period 
of bariatric surgery, mainly in Brazil. In this context, this study is 
justified by the fact that the topic is still recent and little explored, 
given the limited information on possible repercussions or 
sociodemographic, clinical, nutritional and behavioral factors related 
to grazing, especially in patients who are candidates for bariatric 
surgery. Our hypothesis is that some sociodemographic, clinical and 
nutritional characteristics and certain patterns of eating behavior are 
predictors of the development of grazing in these individuals.

In this context, due to the exponential growth of obesity and 
bariatric surgeries in Brazil, the objective of this study was to evaluate the 

characteristics of the grazing behavior and associated factors in patients 
who are candidates for bariatric surgery, monitored at a public hospital 
that is a reference in assisting people with severe obesity in Pará, Brazil.

2 Materials and methods

2.1 Study type

This is a cross-sectional analytical study, carried out in a public 
hospital in Belém, in the Amazon region of Brazil. The present study 
was approved by the Ethics Committee in Research with human 
beings from the Nucleus of Tropical Medicine of the Federal University 
of Pará (Opinion number 5.180.990), complying with the legal 
requirements in accordance with Resolution 466/2012, of the National 
Health Council, and in accordance with the Declaration of Helsinki. 
All participants signed the Free and Informed Consent Form (FICF).

2.2 Participants

A sample calculation was performed based on the number of 
patients seen in the month at the endocrinology service. Participated 
in the study individuals of both genders, aged 18 to 64 years, 
corresponding to the classification of adults, according to the World 
Health Organization (13), candidates for bariatric surgery, residents 
of the state of Pará, monitored at the endocrinology outpatient clinic 
of the Jean Bitar Hospital and who agreed to participate in the research 
by signing the FICF. Literate individuals who did not have diagnosed 
psychiatric disorders that compromised comprehension and writing 
were included. Those under 18 years old and over 64 years old, those 
who had diseases that interfered with body weight or eating behavior, 
people with a diagnosed eating disorder or those who did not respond 
to all questionnaires were excluded.

2.3 Place

Data capture and collection took place at the Endocrinology 
outpatient clinic of the Jean Bittar Hospital (HJB), in the city of Belém-
Pará, which is the reference hospital unit in the State in the assistance 
to patients with obesity. HJB is one of the places where the “Zero 
Obesity” Program of the government of Pará, launched on September 
10, 2020, was implemented, being the hospital that most performs 
bariatric surgeries by SUS in the Amazon. Patients are monitored by 
a multidisciplinary team composed of a surgeon, endocrinologist, 
nutritionist, psychologist and social worker both preoperatively and 
postoperatively, up to 2 years after surgery. However, after 2 years of 
the procedure, patients are referred to basic health units in order to 
be  monitored by health professionals, except in the specialty of 
endocrinology, which continues to be monitored at the HJB.

2.4 Data collection and instruments

Data collection was carried out from February to September 
2022. Participants were approached in the waiting room of the 
endocrinology sector while waiting for the medical consultation, 
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where they were invited to participate in the research. After 
agreeing to participate in the study, the sociodemographic 
questionnaire was applied, then the weight and height were 
measured and later, the Repetitive Eating questionnaires REP 
(EAT)-Q and the Three Factor Eating Questionnaire (TFEQ-21) 
were applied, over time lasting 20 min in total. A total of 205 
participants were evaluated, corresponding to 100% of the 
estimated sample. Non-probabilistic convenience sampling was 
performed. The Repetitive Eating questionnaire REP (EAT)-Q was 
used to assess grazing behavior, defined as repeatedly eating small 
amounts of food in an unplanned manner, as proposed by 
Conceição et al. (10). It is a questionnaire composed of 12 items, 
whose objective is to track the two subtypes of grazing behavior 
proposed by the authors: compulsive and non-compulsive. The 
participant answered each question using a Likert scale ranging 
from 0 (never) to 6 (every day), where each question is divided into 
subscales, questions 5–6–7-8-11-12 analyze compulsive grazing and 
questions 1–2–3-4-9-10 analyze non-compulsive grazing. The 
classification of having or not the behavior occurs through the 
average of points obtained by the total scale, in which the highest 
score is 6 points and the cutoff point is greater than or equal to 1.25, 
therefore, the person is considered with the grazing behavior if 
you obtain a score greater than or equal to 1.25.

To assess patterns of eating behavior, the Three Factor Eating 
Questionnaire, the TFEQ-21 short version, adapted by Tholin et al. (14) 
and translated and validated by Natacci and Júnior (15) in the Brazilian 
population was used. This instrument is composed of 21 Likert scale 
questions and investigates three behavioral factors of eating: emotional 
eating, cognitive restriction and uncontrolled eating. Emotional eating 
consists of 6 questions and is characterized by eating in response to an 
emotional state, that is, about the individual presenting changes in food 
intake due to mood alterations or challenging situations. Cognitive 
restriction is also composed of 6 questions that address obligations, 
prohibitions and food restrictions in order to maintain or lose weight, 
when food intake is restricted in order to lose weight. Uncontrolled 
eating consists of 9 questions and is defined by the presence of episodes 
of loss of self-control and excessive consumption of food in the 
presence or absence of hunger or when exposed to an external stimulus. 
The questions have four options: 1 – totally false; 2 – false most of the 
time; 3 – true most of the time; 4 – totally true. The higher the score, 
the greater the presence of the assessed behavior.

Information was obtained on sociodemographic characteristics, 
such as age, income in minimum wages, level of education (considering 
the last grade completed with approval), marital status (with or 
without a partner), origin (capital city or countryside), occupational 
situation, in addition to of information regarding the use of medication 
for weight loss prescribed by the endocrinologist and confirmed in the 
medical records of the participants. Weight loss drugs were those with 
a mechanism of action in the digestive system that prevent the 
absorption of ingested fat; those being active in the central nervous 
system regulating hunger and satiety (appetite suppressant); and those 
with peripheral action, with a blood glucose reduction mechanism.

Anthropometric measurements of weight and height were taken 
using a scale and a stadiometer in order to obtain body mass and height. 
The diagnosis of nutritional status was made by classifying the Body 
Mass Index (BMI) (16) to adults (≥ 20 years old and < 60 years old): 
Underweight (BMI < 18.5 kg/m2), Eutrophic (BMI ≥ 18.5 and < 25 kg/m2), 
Overweight (BMI ≥ 25 and < 30 kg/m2) and Obesity (BMI ≥ 30 kg/m2).

2.5 Data analysis

Microsoft Office Excel 2010 software was used for data tabulation. 
For statistical analysis, the Statistical Package for the Social Sciences 
(SPSS) software, version 21.0, was used. In descriptive statistics, data 
were expressed using measures of central tendency and dispersion. 
Statistical tests were chosen according to the classification of variables 
and sample distribution, which was evaluated using the Kolmogorov–
Smirnov normality test, where the normality of the sample was found. 
Therefore, Spearman’s correlation test was used, a non-parametric test 
used to assess the relationship between two variables. From this test, 
the variables that showed statistically significant correlation were 
inserted into the multiple linear regression model to be used as a 
predictor model and thus model and predict relationships between 
variables. Having as dependent variables Compulsive grazing and 
co-variables: cognitive restriction, emotional eating, uncontrolled 
eating, gender and weight loss drugs use and Dependent variable: 
non-compulsive grazing; covariables: cognitive restriction, emotional 
eating, uncontrolled eating, gender and weight loss drug use. For 
comparison between the groups, the Mann–Whitney test was 
performed. In this test, the sample was divided into use and non-use 
of medication to lose weight. The level of statistical significance 
considered was p < 0.05.

3 Results

A total of 205 participants with a mean age of 37.5 ± 8.6 years were 
evaluated, of which 93.7% (n = 192; p < 0.001) were female, 35% of 
participants had completed high school (n  = 72; p  < 0.001), lived 
without a partner (n = 105; 51.2%; p < 0.001), had income >1 to 3 
minimum wages (n = 96; 46.8%; p < 0.001) and resided in the state 
capital of Pará (n = 126; 61.5%; p  < 0.001), in addition, most 
participants worked autonomously (n = 95;46.8%; p  < 0.001). 
Regarding the use of weight loss drugs, 59.5% (n = 122; p = 0.008) did 
not use them. The mean BMI was 45.3 ± 6.7 kg/m2, and most 
participants had grade III obesity (n = 160; 78%; p = 0.063).

Regarding the grazing behavior, a higher frequency of compulsive 
grazing was observed 1.9 ± 1.2 compared to non-compulsive grazing 
1.8 ± 1.3 (p = 0.007), with 56.6% (n = 116) of participants presented 
non-compulsive grazing and 66.3% (n = 136) presented compulsive 
grazing. From the TFEQ-21, it was found that the cognitive restriction 
factor was the most frequent in the participants (52.7 ± 20.0), followed 
by the emotional eating factor (41.2 ± 30.3) (p < 0.001) (Table 1).

No correlation was found between weight or BMI and different 
aspects of eating behavior. However, there was a statistically significant 
negative correlation between the cognitive restriction factor and the 
factors of emotional eating (r2 = −0.334; p < 0.001), uncontrolled eating 
(r2 = −0.383; p < 0.001), non-compulsive grazing behavior (r2 = 0.296; 
p < 0.001) and compulsive grazing behavior (r2 = −0.305; p < 0.001). 
Emotional eating was positively correlated with non-compulsive 
grazing (r2 = 0.563; p < 0.001) and compulsive grazing (r2 = 0.647; 
p < 0.001). Considering uncontrolled eating, there was a positive 
correlation with non-compulsive grazing behavior (r2 = 0.537; 
p < 0.001), compulsive grazing (r2 = 0.587; p < 0.001) and emotional 
eating factor (r2 = 0.640; p < 0.001). It was possible to verify a negative 
correlation between age with emotional eating factor (r2 = −0.142; 
p = 0.021), the cognitive restriction factor (r2 = 0.209; p = 0.001), BMI 
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TABLE 1 Sociodemographic, anthropometric and eating behavior characterization of candidates for bariatric surgery monitored at a reference public 
hospital, Belém-PA.

n / Mean± SDa Interval / % Value of pb

Age 37.5 ± 8.6 20–60

Gender

Female 192 93.7
<0.001

Male 13 6.3

Education

Incomplete middle school 10 4.9

<0.001

Complete middle school 11 5.4

Incomplete high school 19 9.3

Complete high school 72 35.1

Incomplete higher education 40 19.5

Complete higher education 53 25.9

Marital status

With a partner 100 48.8
<0.001

Without a partner 105 51.2

Income (minimum wages)a

Unemployed 6 2.9

<0.001

< 1 minimum wage 15 7.3

1 minimum wage 31 15.1

> 1–3 minimum wages 96 46.8

>3–5 minimum wages 40 19.5

> 5 minimum wages 17 8.3

Origin

Capital 126 61.5
0.001

Countryside 79 38.5

Weight loss drugs

Yes 83 40.5
0.008

No 122 59.5

Occupational situation

Unemployed 1 5

<0.001

Formal employment 61 28.8

Freelance 96 46.8

Works at home 37 18

Student 9 4.4

Retired 1 5

Body mass index (kg/m2) 45.3 ± 6.7 31.2–74.5

Grade I Obesity 5 2.4

0.063Grade II Obesity 40 19.5

Grade III Obesity 160 78

Current weight (kg) 117.9 ± 20.8 80.4–201.0

Expected weight after surgery (kg) 68.23 ± 10.4 40.0–100.0

Non-compulsive grazing 1.8 ± 1.3 0.0–5.8 -

Without 89 43.4
0.069*

With 116 56.6

Compulsive grazing 1.9 ± 1.2 0.0–5.8 -

Without 69 33.7
<0.001*

With 136 66.3

Dietary pattern

Cognitive restriction 52.7 ± 20.0 5.6–100.0

<0.001**Emotional eating 41.2 ± 30.3 0.0–100.0

Uncontrolled eating 37.9 ± 21.0 0.0–100.0
aSD = Standard deviation; bQui-square; minimum wage = $BRL 1.212; *Binomial test; **Friedman test.
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(r2 = −0.173; p = 0.007), compulsive grazing (r2 = −0.161; p = 0.010) 
and non-compulsive grazing (r2 = −0.119; p = 0.045) (Table 2).

It was observed that individuals who used weight loss drugs had 
higher scores in the cognitive restriction factor (p = 0.015) and lower 
scores in the uncontrolled eating factor (p = 0.008), in addition, they 
also had statistically lower scores for compulsive grazing (p = 0.021) 
and non-compulsive grazing (p = 0.034) (Table 3).

According to the statistical significance indicated in the bivariate 
analysis, variables were chosen for the models in the multiple linear 
regression. Table 4 shows the correlation between compulsive grazing 
behavior and emotional eating (β =0.452; CI = 0.013; 0.024; p < 0.001) 
and uncontrolled eating (β = 0.285; CI = 0.009; 0.026; p < 0.001), which 
remained statistically significant regardless of gender and use of 
weight loss medication (Table 4).

Table 5 shows the multiple linear regression analysis with the 
correlation between non-compulsive grazing behavior and the factors 
of emotional eating (β  = 0.347; CI = 0.009; 0.022; p  < 0.001) and 
uncontrolled eating (β = 0.306; CI = 0.010; 0.029; p < 0.001), which 
remained statistically significant regardless of gender and use of 
weight loss medication.

4 Discussion

The present study sought to evaluate the characteristics of eating 
behavior and factors associated with grazing behavior in patients in 
the preoperative period of bariatric surgery, monitored at a public 
hospital that is a reference in the care of people with severe obesity in 
Pará, Brazil.

Regarding eating behavior, there was a difference between the 
prevalence of compulsive and non-compulsive grazing. It is important 
to note that both in patients with obesity undergoing clinical treatment 
and in candidates for bariatric surgery, grazing behavior can be found 
and is associated with worse results in weight loss and impairment of 
mental health (8).

A higher frequency of compulsive grazing was found in relation 
to non-compulsive grazing. Similarly, Walø-Syversen et al. (17), also 
using the Repetitive Eating Questionnaire REP (EAT)-Q, found a 
higher prevalence of compulsive grazing in their study sample, so this 
subtype seems to be more present in these patients.

To further reinforce this finding, Heriseanu, Hay and Touyz (18) 
concluded that susceptibility to compulsive grazing was increased by 
11 times in individuals with obesity and this condition was associated 
with worse outcomes and greater impact on quality of life. One 
hypothesis to explain the significant prevalence of the compulsive 
grazing subtype would be  that in this population there is still 
preservation of the gastric reservoir, which would make patients eat 
more and more frequently without feeling so much discomfort.

In our study, using the TFEQ-R21, we  found that cognitive 
restriction was the most frequent factor in the participants, diverging 
from the study by Akkayaoğlu and Celik (19), who also used the 

TABLE 2 Bivariate correlation analysis between different patterns of 
eating behavior, the presence of grazing, age and nutritional status in 
candidates for bariatric surgery monitored at a reference public hospital, 
Belém-PA.

r2 Value of p*
Cognitive restriction

Emotional eating −0.334 <0.001

Uncontrolled eating −0.383 <0.001

Non-compulsive grazing −0.296 <0.001

Compulsive grazing −0.305 <0.001

Emotional eating r2 Value of p*

Non-compulsive grazing 0.563 <0.001

Compulsive grazing 0.647 <0.001

Uncontrolled eating r2 Value of p*

Non-compulsive grazing 0.537 <0.001

Compulsive grazing 0.587 <0.001

Emotional eating 0,640 <0.001

Age r2 Value of p*

Uncontrolled eating −0.024 0.365

Emotional eating −0.142 0.021

Cognitive restriction 0.209 0.001

BMI −0.173 0.007

Compulsive grazing −0.161 0.010

Non-compulsive grazing −0.119 0.045

BMI r2 Value of p*

Cognitive restriction −0.047 0.252

Emotional eating −0.066 0174

Uncontrolled eating −0.017 0.406

Spearman’s correlation test, statistical significance p < 0.05. Bold values in statistical significance.

TABLE 3 Eating behavior according to the use of weight loss drugs in candidates for bariatric surgery monitored at a reference public hospital, Belém-
PA.

Eating behavior

Weight loss drugs use

Value of p*Yes (n  =  83) No (n  =  122)

Mean  ±  DP Median (P5–P95) Mean  ±  DP Median (P5–P95)

Cognitive restriction 56.6 ± 19.1 55.6 (11.1–94.4) 50.0 ± 20.3 50.0 (5.6–100.0) 0.015

Emotional eating 37.5.5 ± 27.2 33.3 (0.0–100) 43.7 ± 32.1 38.9 (0.0–100.0) 0.230

Uncontrolled eating 33.3 ± 19.2 29.6- (3.7–96.3) 41.0 ± 21.7 38.9 (0.0–100.0) 0.008

Compulsive grazing 1.7 ± 1.1 1.5 (0.0–5.8) 2.1 ± 1.3 1.8 (0.2–5.8) 0.021

Non-compulsive grazing 1.5 ± 1.0 1.2- (0.0–4.8) 2.0 ± 1.4 1.6 (0.0–5.8) 0.034

*Mann–Whitney test.
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TABLE 4 Multiple linear regression between compulsive grazing behavior and the factors of emotional eating and uncontrolled eating in candidates for 
bariatric surgery monitored at a reference public hospital, Belém-PA.

Compulsive grazing B
CI 95%

(minimum; maximum)
Value of p

Model 1

Cognitive restriction −0.036 −0.009-0.005 0.517

Emotional eating 0.452 0.013–0.024 <0.001

Uncontrolled eating 0.285 0.009–0.026 <0.001

Model 2

Cognitive restriction −0.029 −0.009-0.005 0.605

Emotional eating 0.461 0.013–0.025 <0.001

Uncontrolled eating 0.285 0.009–0.025 <0.001

Gender 0.044 −0.305-0.754 0.405

Model 3

Cognitive restriction −0.023 −0.008-0.006 0.682

Emotional eating 0.464 0.014–0.025 <0.001

Uncontrolled eating 0.275 0.008–0.025 <0.001

Gender 0.043 −0.307-0.752 0.408

Weight loss drugs use 0.055 −0.122-0.403 0.292

Linear regression; Dependent variable: Compulsive grazing; co-variables: cognitive restriction, emotional eating, uncontrolled eating, gender and weight loss drugs use, B, regression 
coefficient. Bold values in statistical significance.

TABLE 5 Multiple Linear Regression between non-compulsive grazing behavior and the factors of emotional eating and uncontrolled eating in 
candidates for bariatric surgery monitored at a reference public hospital, Belém-PA.

Non-compulsive grazing B
CI 95%

(minimum; maximum)
Value of p

Model 1

Cognitive restriction −0.086 −0.014-0.002 0.151

Emotional eating 0.347 0.009–0.022 <0.001

Uncontrolled eating 0.306 0.010–0.029 <0.001

Model 2

Cognitive restriction −0.082 −0.013- 0.002 0.175

Emotional eating 0.352 0.009–0.022 <0.001

Uncontrolled eating 0.305 0.010–0.029 <0.001

Gender 0.022 −0.480-0.721 0.692

Model 3

Cognitive restriction −0.072 −0.13-0.003 0.231

Emotional eating 0.357 0.009–0.022 <0.001

Uncontrolled eating 0.290 0.009–0.028 <0.001

Gender 0.022 −0.480-0.716 0.698

Weight loss drugs use 0.089 −0.056-0.536 0.112

Linear regression; Dependent variable: non-compulsive grazing; co-variables: cognitive restriction, emotional eating, uncontrolled eating, gender and weight loss drugs use, B, Regression 
coefficient. Bold values in statistical significance.

TFEQ, and found that patients before bariatric surgery had a higher 
score in the uncontrolled eating factor. Cognitive restriction can 
be characterized as an intentional restriction to maintain or reduce 
weight. According to Cifuentes et al. (20) the cognitive restriction is 
more observed in patients with obesity and individuals who diet, 
and when used appropriately, it allows dieters to control their 
food intake.

Correlation analyzes showed that as emotional eating increases, 
compulsive and non-compulsive grazing behavior increases, thus 
demonstrating that this is a factor that worsens the pattern of eating 
behavior of the studied individuals. In multiple linear regression 
analysis, it was observed that compulsive grazing behavior was 
correlated with emotional eating and uncontrolled eating, 
regardless of gender and medication use, which suggests that this 
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correlation seems not to be controlled through the use of weight 
loss drugs.

Heriseanu et al. (8) report that grazing behavior is very prevalent 
in obesity and eating disorders. There is evidence to indicate that 
grazing (in particular the “compulsive” subtype) is associated with 
worse weight loss treatment outcomes in obesity, increased risk of 
eating disorders, and mental health worsening.

Conceição et  al. (10) found strong correlations between 
compulsive grazing behavior and eating disorder symptoms, as well 
as in the study by Heriseanu, Hay and Touyz (2019) (18) in which 
participants in the group that scored higher on the compulsive grazing 
subtype showed stronger associations with characteristics of eating 
disorders, in particular with binge eating, than participants in the 
non-compulsive grazing group.

Similar to our findings, the studies by Aymes et al. (21) also found 
correlations between emotional eating and uncontrolled eating; in 
addition to Lourdes et  al. (22) who observed an increase in the 
frequency of compulsive and non-compulsive grazing with emotional 
eating and uncontrolled eating, both in patients with severe obesity 
undergoing weight loss treatment.

Emotional eating is related to food intake not due to physical hunger, 
but motivated by triggering factors such as feelings, mood and emotions, 
especially aversive ones (15). The literature points to emotional eating as 
a behavior that negatively affects weight maintenance in the 
postoperative period, therefore, it is necessary to direct strategies that 
reduce these dysfunctional eating behaviors from the preoperative 
monitoring (23) Given this, our hypothesis is that people with obesity 
can often act guided by aversive emotions and emit problematic eating 
behaviors, which highlights the role of grazing behavior in obesity.

It was also found that non-compulsive grazing behavior was also 
correlated with emotional eating and uncontrolled eating, and 
remained regardless of gender and medication use. Conceição et al. 
(6) found that the non-compulsive grazing subscale was correlated 
only with uncontrolled eating and emotional eating. Additionally, our 
finding points out that the use of weight loss drugs does not seem to 
be enough to change the tendency toward increased emotional eating 
and uncontrolled eating in people with non-compulsive grazing.

It should be  noted that, although the above studies did not 
differentiate between genders and did not include the use of 
medications as in our study, the literature already suggests that 
20–60% of candidates for bariatric surgery may have some type of 
grazing behavior, indicating that this is a common behavior in this 
population (8, 12) corroborating our findings.

A negative correlation was found between age, emotional eating, 
cognitive eating, BMI and grazing subtypes. Costa et al. (24), when 
evaluating the nibbling behavior in patients with severe obesity 
referred to bariatric surgery through a specific questionnaire on eating 
behavior with questions about “nibbling food,” found that younger 
individuals (under 35 years old) had a higher frequency of this type of 
behavior. Abdella et al. (25) investigated the relationships between 
eating behaviors, the influence of age (≤25 years group and > 25 years 
group), sex, BMI and obesity-associated genotype (FTO) on these 
relationships. They found an inverse relationship between age lack of 
eating control and emotional eating for the entire sample, in addition 
to a decline in emotional eating with increasing age, especially in the 
FTO AA + AT genotype group, however, unlike our study, they found 
a correlation positive between age and BMI. Therefore that age can 
influence the patients eating behavior.

Individuals who used weight loss drugs had higher scores in the 
cognitive restriction factor and lower scores in the uncontrolled eating 
factor and in compulsive and non-compulsive grazing behaviors, 
which suggests that the use of these drugs may have a positive 
influence on dysfunctional eating behavior.

Corroborating the above, Tham et al. (26) when testing the use 
of drugs for the treatment of obesity in adults with risk factors for 
metabolic syndrome and with acute myocardial infarction in an 
obesity control clinic, they were able to notice weight loss, BMI 
reduction and reduction in waist circumference after using these 
medications. An improvement in glycemic control, hyperchole 
sterolemia and rates of systemic arterial hypertension was also 
found, as well as a significant reduction in levels of depression, 
anxiety and stress, in addition to improvements in eating behavior 
patterns with the use of weight loss drugs.

Safer et al. (27), in a randomized clinical trial, found that the 
combination of phentermine and topiramate (generally used in the 
treatment of obesity) in patients with binge eating disorder (BED), in 
addition to having acted to reduce the total frequency of BED 
episodes, significantly promoted the BMI decrease. The above 
investigations that evaluate eating behavior and the use of medication 
reinforce the importance of the findings of our study, thus showing 
that the use of medication to lose weight seems to be  a good 
mechanism for improving the eating behavior of patients with obesity. 
Is it possible that patients using weight loss therapies are more aware 
to the obesity problem because they sought/accepted treatment.

The present study has limitations, such as the collection of 
sociodemographic information through self-reports. However, this 
study may be a support for clinical practice, and may, from then on, 
guide future intervention studies. In addition, it provides information 
on the prevalence of grazing behavior in candidates for bariatric 
surgery and on the relationship between the use of weight loss drugs 
and different patterns of eating behavior, which until then have been 
little studied. It is suggested that new multicentric studies be carried 
out with representative samples, as well as follow-up studies, 
comparing the prevalence of eating behavior patterns in the 
preoperative period and at different moments in the postoperative 
period of bariatric surgery.

5 Conclusion

In this study, it was observed that most participants had 
compulsive grazing and cognitive restriction behavior. In addition, 
compulsive and non-compulsive grazing behavior was associated with 
emotional eating and uncontrolled eating, regardless of gender and 
use of weight loss medications. It was found that participants who 
used weight loss drugs had higher levels of cognitive restriction and a 
lower frequency of compulsive and non-compulsive grazing behavior, 
indicating that the use of weight loss drugs seems to help reduce 
dysfunctional eating behaviors in patients with severe obesity.

The findings of this study point to the importance of identifying 
dysfunctional behaviors before bariatric surgery in order to intervene 
early and prevent postoperative complications due to patterns of 
disordered eating behavior that were maintained or even recovered 
long after surgery. It is suggested that modeling dysfunctional eating 
behaviors may help in adherence to treatment and decrease the risk of 
failures in weight control in the long term.

https://doi.org/10.3389/fpubh.2023.1227214
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Kikuchi et al. 10.3389/fpubh.2023.1227214

Frontiers in Public Health 08 frontiersin.org

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics 
Committee in Research with human beings from the Nucleus of 
Tropical Medicine of the Federal University of Pará (Opinion 
N. 5,180,990), complying with the legal requirements in accordance 
with Resolution 466 of December 12, 2012, of the National Health 
Council, and in accordance with the Declaration of Helsinki. All 
participants signed the Free and Informed Consent Form (FICF). The 
studies were conducted in accordance with the local legislation and 
institutional requirements. The participants provided their written 
informed consent to participate in this study.

Author contributions

JK: protocol, project development, manuscript writing, editing, 
review & editing and performed the statistical analysis. ML: protocol, 
project development, manuscript writing, editing, and review & 
editing. MC: organized the database, manuscript writing, and editing. 
VV: protocol, project development, manuscript writing, and editing. 
CS: protocol, project development, manuscript writing, and editing. 
FC: protocol, project development, and manuscript writing. CP: 
supervision, conceptualization, data collection or management, data 

analysis, performed the statistical analysis, manuscript writing, and 
editing. DG: supervision, conceptualization, data collection or 
management, data analysis, manuscript writing, and editing. All 
authors contributed to the manuscript revision, read, and approved 
the submitted version.

Funding

This work was supported by the PAPQ- Programa de Apoio à 
Publicação qualificada/ Published Publication Support Program. This 
research was funded in part by the Amazon Studies and Research 
Foundation – Pará, Brazil (FAPESPA).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
 1. Hales CM, Fryar CD, Carroll MD, Freedman DS, Ogden CL. Trends in obesity and 

severe obesity prevalence in US youth and adults by sex and age, 2007-2008 to 
2015-2016. JAMA. (2018) 319:1723–5. doi: 10.1001/jama.2018.3060

 2. Blüher M. Obesity: global epidemiology and pathogenesis. Nat Rev Endocrinol. 
(2019) 15:288–98. doi: 10.1038/s41574-019-0176-8

 3. World Health Organization (WHO). (2020). Obesity and overweight. Available at: 
http://www.who.int/es/news-room/fact-sheets/detail/obesity-and-overweight (Accessed 
April 22, 2020).

 4. Associação Brasileira para o Estudo da Obesidade e Síndrome Metabólica 
(ABESO). Diretrizes Brasileiras de Obesidade. VI Diretrizes Brasileiras de Obesidade. São 
Paulo: Associação (2016). 188.

 5. Associação Brasileira para o Estudo da Obesidade e Síndrome Metabólica 
(ABESO). Posicionamento sobre o tratamento nutricional do sobrepeso e da obesidade: 
departamento de nutrição da Associação Brasileira para o estudo da obesidade e da 
síndrome metabólica. São Paulo: A associação (2022). 260.

 6. Conceição EM, de Lourdes M, Pinto-Bastos A, Vaz AR, Brandão I, Ramalho S. 
Problematic eating behaviors and psychopathology in patients undergoing bariatric 
surgery: the mediating role of loss of control eating. Int J Eat Disord. (2018) 51:507–17. 
doi: 10.1002/eat.22862

 7. Williams-Kerver GA, Steffen KJ, Mitchell JE. Eating pathology after bariatric 
surgery: an updated review of the recent literature. Curr Psychiatry Rep. (2019) 21:86–13. 
doi: 10.1007/s11920-019-1071-7

 8. Heriseanu AI, Hay P, Corbit L, Touyz S. Grazing in adults with obesity and eating 
disorders: a systematic review of associated clinical features and meta-analysis of 
prevalence. Clin Psychol Rev. (2017) 58:16–32. doi: 10.1016/j.cpr.2017.09.004

 9. Conceição E, Mitchell JE, Vaz AR, Bastos AP, Ramalho S, Silva C, et al. The presence 
of maladaptive eating behaviors after bariatric surgery in a cross sectional study: 
importance of picking or nibbling on weight regain. Eat Behav. (2014) 15:558–62. doi: 
10.1016/j.eatbeh.2014.08.010

 10. Conceição EM, Mitchell JE, Machado PPP, Vaz AR, Pinto-Bastos A, Ramalho S, et al. 
Repetitive eating questionnaire [rep(eat)-Q]: enlightening the concept of grazing and 
psychometric properties in a Portuguese sample. Appetite. (2017) 117:351–8. doi: 10.1016/j.
appet.2017.07.012

 11. Kofman MD, Lent MR, Swencionis C. Maladaptive eating patterns, quality of life, 
and weight outcomes following gastric bypass: results of an internet survey. Obesity. 
(2010) 18:1938–43. doi: 10.1038/oby.2010.27

 12. Spirou D, Raman J, Leith M, Collison J, Bishay RH, Ahlenstiel G, et al. The psychometric 
properties of the grazing questionnaire in an obesity sample with and without binge eating 
disorder. J Eat Disord. (2022) 10:82. doi: 10.1186/s40337-022-00604-y

 13. World Health Organization (WHO). Young People's health - a challenge for society. 
Report of a WHO study group on young people and health for all. Technical Report Series 
731. Geneva: WHO (1986). 117.

 14. Tholin S, Rasmussen F, Tynelius P, Karlsson J. Genetic and environmental 
influences on eating behavior: the Swedish young male twins study. Am J Clin Nutr. 
(2005) 81:564–9. doi: 10.1093/ajcn/81.3.564

 15. Natacci LC, Junior MF. The three factor eating questionnaire-R21: tradução para 
o português e aplicação em mulheres brasileiras. Rev de Nutr. (2011) 24:383–94.  
doi: 10.1590/S1415-52732011000300002

 16. World Health Organization (WHO). Physical status: the use of and interpretation 
of anthropometry, report of a WHO expert committee. Geneva: (1995). 463.

 17. Walø-Syversen G, Kvalem IL, Kristinsson J, Eribe IL, Rø Ø, Brunborg C, et al. 
Preoperative inhibitory control predicts weight loss 1 year after bariatric surgery. Eur 
Eat Disord Rev. (2021) 29:123–32. doi: 10.1002/erv.2801

 18. Heriseanu AI, Hay P, Touyz S. The short inventory of grazing (SIG): development 
and validation of a new brief measure of a common eating behaviour with a compulsive 
dimension. J Eat Disord. (2019) 7:4–12. doi: 10.1186/s40337-019-0234-6

 19. Kkayaoğlu H, Çelik S. Eating attitudes, perceptions of body image and patient 
quality of life before and after bariatric surgery. Appl Nurs Res. (2020) 53:151270. doi: 
10.1016/j.apnr.2020.151270

 20. Cifuentes L, Campos A, Silgado MLR, Kelpin S, Stutzman J, Hurtado MD, et al. 
Association between anxiety and eating behaviors in patients with obesity. Obesity 
Pillars. (2022) 3:100021. doi: 10.1016/j.obpill.2022.100021

 21. Aymes E, Lisembard G, Dallongeville J, Rousseaux J, Dumont MP, Amouyel P, et al. 
Identification of several eating habits that mediate the association between eating 
behaviors and the risk of obesity. Obes Sci Pract. (2022) 8:585–94. doi: 10.1002/osp4.593

https://doi.org/10.3389/fpubh.2023.1227214
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1001/jama.2018.3060
https://doi.org/10.1038/s41574-019-0176-8
http://www.who.int/es/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1002/eat.22862
https://doi.org/10.1007/s11920-019-1071-7
https://doi.org/10.1016/j.cpr.2017.09.004
https://doi.org/10.1016/j.eatbeh.2014.08.010
https://doi.org/10.1016/j.appet.2017.07.012
https://doi.org/10.1016/j.appet.2017.07.012
https://doi.org/10.1038/oby.2010.27
https://doi.org/10.1186/s40337-022-00604-y
https://doi.org/10.1093/ajcn/81.3.564
https://doi.org/10.1590/S1415-52732011000300002
https://doi.org/10.1002/erv.2801
https://doi.org/10.1186/s40337-019-0234-6
https://doi.org/10.1016/j.apnr.2020.151270
https://doi.org/10.1016/j.obpill.2022.100021
https://doi.org/10.1002/osp4.593


Kikuchi et al. 10.3389/fpubh.2023.1227214

Frontiers in Public Health 09 frontiersin.org

 22. De Lourdes M, Pinto-Bastos A, Machado PP, Conceição E. Problematic 
eating  behaviors in patients undergoing bariatric surgery: studying their 
relationship with psychopathology. J Health Psychol. (2022) 27:1535–46. doi: 
10.1177/1359105320986889

 23. Athanasiadis DI, Martin A, Kapsampelis P, Monfared S, Stefanidis D. Factors 
associated with weight regain post-bariatric surgery: a systematic review. Surg Endosc. 
(2021) 35:4069–84. doi: 10.1007/s00464-021-08329-w

 24. Costa JS, Vaz MCA, Damascena NF, de Santana MLP, de Sousa CD, Daltro C. 
Comportamento e preferências alimentares de pacientes com obesidade encaminhados 
à cirurgia bariátrica. Rev Ciênc Méd Biológ. (2020) 19:5–10.

 25. Abdella HM, El Farssi HO, Broom DR, Hadden DA, Dalton CF. Eating behaviours 
and food cravings; influence of age, sex, BMI and FTO genotype. Nutrients. (2019) 
11:377. doi: 10.3390/nu11020377

 26. Tham M, Chong TWH, Jenkins ZM, Castle DJ. The use of anti-obesity 
medications in people with mental illness as an adjunct to lifestyle interventions - 
effectiveness, tolerability and impact on eating behaviours: a 52-week observational 
study. Obes Res Clin Pract. (2021) 15:49–57. doi: 10.1016/j.orcp.2020.11.002

 27. Safer DL, Adler S, Dalai SS, Bentley JP, Toyama H, Pajarito S, et al. A randomized, 
placebo-controlled crossover trial of phentermine-topiramate ER in patients with binge-eating 
disorder and bulimia nervosa. Int J Eat Disord. (2020) 53:266–77. doi: 10.1002/eat.23192

https://doi.org/10.3389/fpubh.2023.1227214
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1177/1359105320986889
https://doi.org/10.1007/s00464-021-08329-w
https://doi.org/10.3390/nu11020377
https://doi.org/10.1016/j.orcp.2020.11.002
https://doi.org/10.1002/eat.23192

	Factors associated with grazing behavior in candidates for bariatric surgery at a hospital in the Amazon
	1 Introduction
	2 Materials and methods
	2.1 Study type
	2.2 Participants
	2.3 Place
	2.4 Data collection and instruments
	2.5 Data analysis

	3 Results
	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

