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ABSTRACT
Objective: This study aims to evaluate ultra-processed food consumption and eating behavior in adults with obesity. Subjects 

and methods: A cross-sectional study with 77 volunteers from São Paulo, Brazil. Food consumption was assessed using three 

24-hour dietary recalls, classified by using the NOVA classification system, and the Diet Quality Index was also evaluated. Eating 

behavior and symptoms of binge eating and bulimia were assessed using the Bulimic Investigatory Test Edinburgh (BITE), the 

Dutch Eating Behaviour Questionnaire (DEBQ), and the Three Factor Eating Questionnaire (TFEQ-21). Results: The average 

BMI of the sample was 39.14 kg/m² ± 5.57, and the median caloric intake was 1661 kcal (756.07–4774.40), with a macronutri-

ent distribution of 48% carbohydrates, 32% fat, and 20% protein. Volunteers were divided into tertiles of calories ingested 

from ultra-processed foods (%): 1st < 24.10% (n = 25); 2nd between 24.10%–35.40% (n = 26); and the 3rd > 35.40% (n = 26). The 

sample showed intermediate diet quality (43.08 ± 10.17), while the 3rd tertile presented a low-quality diet (37 ± 10), differing 

from other groups (p = 0.001; p = 0.003). All groups showed intermediate BITE scores (19,6 ± 9,8), an indicator of unusual eating 

behavior. The third tertile had a higher symptom score than the first tertile (p = 0.008). In the association analysis, the consump-

tion of ultra-processed foods was positively associated with the presence of binge eating and bulimia symptoms (p = 0.018), 

emotional (p = 0.001) and external eating (p = 0.001) as assessed by the DEBQ, and emotional (p = 0.008) and uncontrolled 

eating (p = 0.006) as assessed by the TFEQ-21. In contrast, diet quality was negatively associated with the consumption of ultra-

processed foods (p < 0.001). Conclusion: Our findings suggest that higher consumption of ultra-processed foods by volunteers 

with obesity may be associated with higher scores for unusual eating behavior, symptoms of binge eating, and bulimia, in addi-

tion to augmented emotional, external and uncontrolled eating, and lower diet quality scores.

Keywords: Obesity; ultra-processed foods; feeding and eating disorders; binge eating disorder; bulimia

reduction in infectious diseases and malnutrition cas-

es, and an increase in obesity and non-communicable 

diseases, particularly driven by changes in dietary pat-

terns with an increased consumption of foods rich in 

fats, especially of animal origin, sugar, and processed 

foods (1-3).

Currently, these foods can be defined by their de-

gree of processing using the NOVA classification sys-

tem, which categorizes ultra-processed foods as for-

mulations prepared via various industrial techniques 

and the inclusion of food additives to increasing palat-

ability, such as high-fructose corn syrup and hydroge-

nated oils, contributing to high fat and sugar content 

in these products (4).

INTRODUCTION
Nutritional transition is known to occur primarily in 

developing countries due to social, cultural, demo-

graphic, and economic factors. It is characterized by a 
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High consumption of these foods has been associ-

ated with an increased prevalence of overweight and 

obesity (5-8), cardiovascular and cerebrovascular 

diseases (7,8), type 2 diabetes mellitus (9), metabolic 

syndrome (7,8,10), depression (7,8,11), anxiety (11), 

and a higher risk of all-cause mortality (7,8,12,13). 

Additionally, there is also evidence of these foods hav-

ing the capacity to induce changes in eating behavior, 

triggering compulsive overeating (14). 

Eating disorders can occur in individuals with obe-

sity and is associated with a higher risk of social and 

health implications, in addition to compromising the 

outcome of interventions focused on body weight 

management (15,16). The etiology of eating disorders 

is multifactorial, involving environmental influences, 

such as body dissatisfaction and family stress, along 

with biological factors, such as hormonal changes in 

the neuroendocrine control of food consumption (17).

Recently, the association between the consump-

tion of ultra-processed foods and the risk of symp-

toms related to eating disorders has been investigated 

(18). It is believed that the consumption of ultra-pro-

cessed foods may trigger changes in endocrine and 

neurobiological pathways that regulate eating behav-

ior, compromising conditions related to eating disor-

ders. It is suggested that guidance on the exclusion of 

these foods could contribute to the effectiveness of 

conventional obesity treatment (19,20). To test this 

hypothesis, a cross-sectional study was conducted to 

assess the consumption of ultra-processed foods and 

the presence of eating disorder symptoms in individu-

als with obesity, as well as to improve the understand-

ing of the factors that may worsen obesity and its co-

morbidities, and to support the development of more 

effective interventions that consider food processing 

and diet quality in obesity treatment. 

SUBJECTS AND METHODS	
Population
The volunteers were recruited via social media and 

from a private health service specializing in the clini-

cal and surgical treatment of obesity, located in the 

city of São Paulo, SP, Brazil. For inclusion criteria, we 

considered adults of both sexes, aged 18 to 59, with 

a diagnosis of obesity assessed by Body Mass Index 

(BMI) ≥ 30 kg/m². Exclusion criteria included preg-

nancy; volunteers undergoing pharmacological treat-

ment for body weight loss; use of corticosteroids or 

antiepileptic drugs; history of renal or cardiac dis-

ease; alcohol abuse; smoking; diagnosis of obesity 

secondary to genetic disorders; or the presence of 

eating disorders. 

Data collection occurred between September 

2021 and August 2023. After initial contact and the 

volunteer´s consent, an interview was conducted to 

provide information about the study, assess eligibility, 

and apply the anamnesis questionnaire. Subsequently, 

the volunteers were scheduled for the study protocol 

assessments, which included anthropometric mea-

surements and nutritional evaluation.

Were included 77 individuals with severe obesity 

(BMI: 39.14 kg/m² ± 5.57), of both sexes (77.90% female 

participants and 22.10% male), aged 36 ± 8 years, body 

mass of 106.2 kg (± 18.7), and height of 1.64 m (± 0.08).

This study was conducted according to the princi-

ples of the Declaration of Helsinki and was approved 

by the Research Ethics Committee of UNIFESP (CAAE: 

36548020.0.0000.5505), with the Brazilian clinical tri-

als registration number RBR-103k2gpz/ 2021. All pro-

cedures were explained to the volunteers, and they all 

provided their written consent.

Anthropometric measurements
All subjects’ body mass (kg) and height (m) were mea-

sured in the morning after a 12-hour fast and with 

them wearing minimum clothing, without shoes or ac-

cessories (such as watches or earrings). Body weight 

was assessed using the BOD POD® Body Composition 

System (Life Measurement Instruments, Concord, 

CA), which has a maximum capacity of 250 kg and a 

sensitivity of 10 g. The equipment was calibrated be-

fore each assessment according to the manufacturer’s 

instructions. Height was measured using a Standard 

Sanny® stadiometer (capacity up to 220 cm). 

The body mass index (BMI) was calculated by di-

viding the weight by height squared (kg/m²). For classi-

fication purposes, the cutoff points established by the 

World Health Organization (21) were used, defining 

class 1 obesity as BMI ≥ 30 kg/m², class 2 obesity as 

BMI ≥ 35 kg/m², and class 3 obesity as BMI ≥ 40 kg/m².  



Co
py

rig
ht

©
 A

E&
M

 a
ll r

ig
ht

s r
es

er
ve

d.

3

Ultra-processed foods and eating behavior in obesity

Arch Endocrinol Metab, 2026, v.70(2), 1-11, e260010.

All assessments were conducted by the same re-

searcher, who had been previously trained.

Nutritional assessment
Dietary consumption assessment
Dietary consumption data were based on the mean 

of three 24-hour dietary recalls on non-consecutive 

days, with one day of the weekend. The 24-hour re-

calls were applied considering the multiple-pass 

method, consisting of: 1. Quick and uninterrupted list-

ing of food and drinks; 2. Review of forgotten foods;  

3. Time and occasion of food consumption; 4. Details 

and description of the quantities consumed; 5. Final re-

view (22). Participants had access to reference photo-

graphs of utensils (such as spoons and cups) to assist in 

estimating portion sizes, with the aim of improving the 

accuracy of dietary data collection. The dietary data 

were analyzed using the Nutrabem® software, which 

uses as its database the Tabela Brasileira de Composição 

de Alimentos (TACO) and the Database of Nutrients 

from the U.S. Department of Agriculture (USDA) (23). 

The classification of foods based on the extent and 

purpose of industrial processing was carried out using 

the NOVA classification system (4). All foods were list-

ed and culinary preparations were evaluated individu-

ally. For homemade or artisanal preparations, the reci-

pes were deconstructed into standardized ingredients 

by the software, and the components were listed. For 

preparations classified as industrial formulations, 

such as ready-to-eat meals, fast food, mass-produced 

packaged breads, and flavored yogurt, the labeling 

was analyzed, and the foods were entered without 

separating their ingredients; subsequently, all foods 

were allocated into groups according to their process-

ing. Foods that did not fit perfectly into any category 

were classified in consensus with other researchers. 

Data collection for the 24-hour dietary recalls and the 

classification process according to the NOVA system 

was conducted by a trained researcher, following es-

tablished guidelines (24).

The diet quality index was also assessed using the 

“Diet Quality Index associated with the Digital Food 

Guide (DQI-DFG)”, developed based on guidelines 

from the Department of Nutrition of the Harvard 

School of Public Health, with adjustments made to 

reflect the dietary habits of the Brazilian population. 

The index classifies foods into two groups: moderation 

components – foods that can be harmful if consumed in 

excess: sugar and sweets, dairy drinks and sweetened 

yogurts, processed meats and bovine and pork meat, 

refined grains and flours, some cereals and potatoes, 

crackers and snacks, and processed fat; and adequacy 

components – foods that are sources of nutrients and 

bioactive compounds: fruits and vegetables, leafy vege-

tables, cereals and whole grains, tubers and roots, poul-

try, fish and eggs, legumes, nuts, oils and fats, and dairy 

products. Each food group receives a score according 

to the portion consumed relative to a reference range. 

The final score ranging from 0 to 100: < 40 points is a 

low-quality diet; between 40 and 70 points, intermedi-

ate quality diet; and > 70 points, good quality diet (25).

Eating behavior assessment 
Eating behavior was assessed using self-administered 

questionnaires, applied online through the Google 

Forms® platform. The internal consistency of each 

questionnaire was evaluated using Cronbach’s α and 

McDonald’s ω coefficients. Values ≥ 0.70 were consid-

ered indicative of good internal consistency (26).

•	 Bulimic Investigatory Test Edinburgh (BITE): 

consisting of 33 items divided into two scales 

that assess symptoms and severity of bulimia or 

binge eating. The symptom scale comprises 30 

questions (“yes”/“no”) designed to investigate 

the presence of bulimic symptoms. For items 1, 

13, 21, 23, and 31, one point is assigned for a “no” 

response, whereas all other items are scored for 

“yes”. A total score ≥ 20 may suggest the presence 

of binge eating and bulimia nervosa, while 

intermediate scores between 10 and 19, suggest 

unusual eating behavior without all the diagnostic 

criteria for bulimia or binge eating, but should be 

investigated considering the risk of early stages of 

eating disorders. The severity scale includes three 

questions that assess the intensity and frequency 

of binge eating and purging behaviors. A score 

> 5 are considered significant, and scores ≥ 10 

indicate high severity (27). The Brazilian version 

was translated by Cordás & Hochgraf (1993) (28). 

Cronbach’s α: 0.79 and McDonald´s ω: 0.82.
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•	 Dutch Eating Behaviour Questionnaire (DEBQ): 

comprising 33 questions divided into three 

subscales that address restrained eating (10 

questions), external eating (10 questions), and 

emotional eating (13 questions), subdivided into 

emotional eating in response to diffuse or clearly 

labeled emotions. The questions are answered on 

a 5-point Likert scale, ranging from never, rarely, 

sometimes, often, to very often. The mean score of 

each subscale is calculated. The subscale with the 

highest score represents the predominant eating 

style. The DEBQ was translated and validated for 

the Brazilian population by Moreira and cols. (2017) 

(29). Cronbach’s α: 0.91 and McDonald´s ω: 0.92.

•	 The Three Factor Eating Questionnaire 

(TFEQ-21): composed of 21 questions that assess 

cognitive restraint (6 questions), emotional 

eating (6 questions), and uncontrolled eating 

(9 questions). The response format varies from 

1 to 4 points. Subsequently, the mean score of 

each evaluated eating behavior dimension was 

calculated and converted to a 0–100 scale. The 

higher score in an analyzed dimension indicates 

the predominance of that eating style. It was 

translated and applied to a Brazilian sample by 

Natacci & Ferreira Júnior (2011) (30). Cronbach’s 

α: 0.80 and McDonald’s ω: 0.82.

Statistical analyses and sample size
For statistical analysis, the STATISTICA program 

(StatSoft — South America; São Paulo — Brazil; ver-

sion 7.0 for Windows) was used. The value consid-

ered for statistically significant change was set at α 
< 0.05. The normality of the data was assessed using 

the Shapiro-Wilk test. Parametric variables were ex-

pressed as mean ± standard deviation (mean ± SD), 

and non-parametric variables were expressed as me-

dian values (minimum and maximum). In group com-

parisons, one-way ANOVA tests were applied to BMI, 

symptom subscale (BITE), external and restrained 

eating subscale (DEBQ), cognitive restraint and un-

controlled eating subscale (TFEQ-21), followed by 

the application of the post hoc Tukey test when as-

sessing parametric variables. Non-parametric vari-

ables, including body weight, severity subscale (BITE), 

emotional eating subscale (DEBQ) and emotional 

eating subscale (TFEQ-21), were analyzed using the 

Kruskal-Wallis and Mann-Whitney tests. Association 

analyses were performed using the Generalized 

Linear Model (GzLM), with the SPSS software version 

21.0 (SPSS Inc., Chicago, Illinois, USA), and applying 

the appropriate distribution (gamma or linear) as de-

termined by the Akaike Information Criterion (AIC). 

The p-values were reported along with β coefficients 

and confidence intervals.

For the sample size calculation, the G*Power 

3.0.10 analysis program was used, adopting the mul-

tiple linear regression test. We considered a signifi-

cance level of 5%, a test power of 95%, and an effect 

size of 0.15. The calculated sample size was 74 vol-

unteers. Additionally, to determine the sample size, a 

previous study published with a similar sample to the 

one proposed in the present investigation was consid-

ered (27).

RESULTS
Seventy-seven volunteers of both sexes were evalu-

ated, with the majority being female (77.9%), with a 

mean age of 36 years (±8.7), body weight of 106.2 kg 

(±18.7), height of 1.64 m (±0.08), and a clinical diag-

nosis of class 2 obesity (BMI: 39.14 kg/m² ±5.57). For 

the investigation of our outcomes, the sample was 

divided into three groups based on the tertile of ul-

tra-processed food calorie intake (%), with the first 

tertile consuming less than 24.10% of total calories 

from ultra-processed foods (n = 25); the second tertile 

consuming between 24.10% and 35.40% (n = 26); and 

the third tertile consuming above 35.40% of calories 

from ultra-processed foods (n = 26). Considering the 

variables of body weight and BMI, no differences were 

observed between the evaluated groups. 

The presence and severity of binge eating and 

bulimia symptoms were assessed using the Bulimic 

Investigatory Test Edinburgh (BITE) questionnaire. 

In the sample, 24.7% of the participants presented 

normal eating behavior scores, 51.9% had a medium 

score, suggesting the presence of unusual eating be-

havior, and 23.4% had high scores, indicating binge 

eating with possible presence of bulimia. Regarding 

the severity subscale, 46.8% showed no severity of 
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symptoms, 40.3% had clinically significant symptoms, 

and 13% exhibited a high degree of severity. 

Although the average of the tertile groups did not 

reach the cutoff point that suggests the presence of an 

eating disorder, all groups had scores consistent with 

unusual eating behavior. In the symptoms subscale, it 

was identified that the third tertile group had a higher 

score value when compared to the first tertile group 

(p=0.008). There was no difference between the 

groups based on the severity subscale (Table 1).

When evaluating eating styles associated with 

restrained, external, and emotional eating using the 

Dutch Eating Behaviour Questionnaire (DEBQ), it was 

observed that 37.8% of the sample had higher scores 

for external eating, 36.5% for emotional eating, and 

25.7% for restrained eating. The third tertile group 

showed higher values for emotional and external eat-

ing variables compared to the first tertile group (p = 

0.005; p = 0.004, respectively) and the second tertile 

group (p = 0.0003; p = 0.007, respectively) (Table 1).

Furthermore, when analyzing factors associated 

with emotional eating, cognitive restraint, and uncon-

trolled eating according to the Three Factor Eating 

Questionnaire (TFEQ-21), it was identified that 52% had 

higher scores on the emotional eating subscale, 29.3% 

for cognitive restraint, and 18.7% for uncontrolled eat-

ing. It was observed that the third tertile group showed 

higher scores for emotional eating (first tertile p = 

0.002; second tertile p=0.0009) and uncontrolled eat-

ing (first tertile p = 0.024; second tertile p = 0.048) when 

compared with the other groups (Table 1). For the other 

variables presented in Table 1, no significant differences 

were found between the groups investigated.

In the evaluation according to the Diet Quality 

Index–DQI-DFG, it was observed that the total sam-

ple presented a score intermediate quality diet (43 ± 

10), as well as the first tertile (46.75 ± 8.72) and sec-

ond tertile groups (45 ± 8). However, the third tertile 

group presented low-quality diet classification (37 

± 10), with a significant difference when compared 

to the first and second tertile groups (p = 0.001; p = 

0.003, respectively) (Table 2).

In the analysis of dietary intake, the median caloric 

consumption was 1661 kcal (756.07–4774.40), and 

the distribution according to the NOVA classification 

of 48% (±14) of unprocessed or minimally processed 

foods, 7% (1–33) of processed culinary ingredients, 

11% (±8) of processed foods, and 32% (±15) of ultra-

processed foods (Table 2).

Analyzing dietary intake, there was a difference in 

total caloric consumption between the second and the 

third tertile groups (p = 0.0002). In the evaluation of 

the NOVA classification, the first tertile group showed 

higher consumption of unprocessed and minimally 

Table 1. Presence of binge eating and bulimia symptoms according to BITE, emotional, external, and restrained eating according to DEQB, and 
cognitive restraint, emotional eating, and uncontrolled eating according to TFEQ-21 in adults with obesity based on the tertile of ultra-
processed food consumption

Variables All (n = 77) 1st tertile (n = 25) 2nd tertile (n = 26) 3rd tertile (n = 26)

Bulimic Investigatory Test Edinburgh

Symptom subscale 14.50 ± 6.13 11.88 ± 5.75 14.62 ± 5.76 16.90 ± 6.01A

Severity subscale* 5 (0–22) 5 (0–14) 5 (0–18) 5.50 (0–22)

Dutch Eating Behaviour Questionnaire

Emotional eating* 3.08 (1–5) 2.77 (1–4.69) 2.69 (1.23–4.62) 3.62 (2.46–5)A,B

External eating 3.28 ± 0.71 3.06 ± 0.69 3.10 ± 0.63 3.67 ± 0.66A,B

Restrained eating 2.78 ± 0.52 2.85 ± 0.52 2.90 ± 0.53 2.60 ± 0.46

The Three Factor Eating Questionnaire

Emotional eating (0–100)* 61 (0–100) 56 (0–94) 44.50 (0–83) 75 (39–100)A,B

Cognitive restraint (0–100) 46.30 ± 14.30 48.60 ± 17.20 48.81 ± 11.39 41.90 ± 13.56

Uncontrolled eating (0–100) 46.60 ± 21.70 40.30 ± 21.80 42.38 ± 19.99 56.30 ± 20.26A,B

BITE: Bulimic Investigatory Test Edinburgh; DEBQ: Dutch Eating Behaviour Questionnaire; TFEQ-21: The Three Factor Eating Questionnaire.
AStatistical significance of the1st tertile; BStatistical significance of the 2nd tertile; *Non-parametric data expressed in median (minimum and maximum values); parametric data expressed in mean 
and standard deviation. 
ANOVA with post hoc Tukey test (parametric data); Kruskal-Wallis test (non-parametric data).
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processed foods compared to the second (p = 0.002) 

and the third tertiles (p = 0.0001). There was also a 

difference between the second and the third tertiles  

(p = 0.0001). Additionally, the first and the second ter-

tile groups had a higher proportion of processed culi-

nary ingredients compared to the third tertile group  

(p = 0.0005 and p = 0.0006, respectively) (Table 2).

In the consumption of ultra-processed foods, it is 

possible to observe that the third tertile group had a 

higher contribution of these foods to caloric intake 

compared to the first (p = 0.0001) and the second ter-

tile groups (p = 0.0001). The second tertile group also 

had a higher intake when compared to the first tertile 

group (p = 0.0001) (Table 2).

Considering the assessment of macronutrient in-

take, the average protein intake in the total sample 

was 20% (±4), lipid intake was 32% (±5), and carbohy-

drate intake was 48% (±7). In the analysis separated 

by tertile, it was observed that the third tertile group 

had a lower total protein intake compared to the first 

(p = 0.0001) and the second tertile groups (p = 0.001). 

There was no difference in the average intake of total 

lipids and carbohydrates between the groups (Table 2).

The association analysis reinforces the previous 

findings. It was observed that the consumption of 

ultra-processed foods was positively associated with 

the symptom subscale of binge eating and bulimia (p = 

0.018, β = 0.008, 1.001 – 1.015 95% IC). Additionally, 

a positive association was found between ultra-pro-

cessed food consumption, emotional eating (p = 0.001, 

β = 0.008, 1.003 – 1.014 95% IC) and external eating 

(p = 0.001, β = 0.005, 1.002 – 1.008 95% IC) accord-

ing to the DEBQ; as well as with emotional eating (p 

= 0.008, β = 0.007, 1.002 – 1.013 95% IC) and uncon-

trolled eating (p = 0.006, β = 0.006, 1.002 – 1.010 95% 

IC), as assessed by the TFEQ-21. We also identified 

that the higher consumption of ultra-processed foods 

was associated with lower Diet Quality Index scores  

(p < 0.001, β = -0.008, 0.988 – 0.995 95% IC) (Table 3).

DISCUSSION
The results of this study suggest positive associa-

tion between higher consumption of ultra-processed 

foods and the presence of binge eating and bulimia 

symptoms, as well as higher scores for emotional eat-

ing, external eating, and uncontrolled eating. We also 

find that the group of volunteers with a higher con-

sumption of ultra-processed foods exhibited higher 

scores for unusual eating behavior. 

The high availability and easy access to ultra-

processed foods may contribute to the worsening of 

obesity, not only due to its caloric content but also its 

potential neurobiological and metabolic effects, ex-

acerbating symptoms of eating disorders and unusual 

eating behavior (19). So far, few studies have investi-

gated the possible association between the consump-

tion of ultra-processed foods and eating disorders in 

adults (18,31). In previous investigations, the analysis 

of data from a cohort of French adults identified that 

an increase in the consumption of ultra-processed 

Table 2. Nutritional profile according to the tertile of ultra-processed food consumption in adults with obesity

Variables All (n = 77) 1st tertile (n = 25) 2nd tertile (n = 26) 3rd tertile (n = 26)

DQI-DFG 43.08 ± 10.17 47 ± 9 46 ± 9 37 ± 10A,B

Total caloric intake (kcal)* 1661 (756–4774) 1667 (756–2623) 1432 (1001–2312) 2114 (1139–4774)B

Unprocessed foods (% kcal) 49 ± 14 60 ± 14 52 ± 8A 37 ± 11A,B

Processed culinary ingredients (% kcal)* 7 (1–33) 8 (3–33) 8 (3–17) 4 (1–13)A,B

Processed foods (% kcal) 11 ± 8 14 ± 9 9 ± 5 9 ± 7

ultra-processed foods (% kcal) 32 ± 15 17 ± 7 30 ± 3A 49 ± 11A,B

Protein (%) 20 ± 4 22 ± 4 21 ± 4 17 ± 3A,B

Fat (%) 32 ± 5 32 ± 5 32 ± 5 23 ± 11

Carbohydrate (%) 48 ± 7 47 ± 7 49 ± 8 49 ± 6

DQI-DFG: Diet Quality Index associated with the Digital Food Guide. Cut-off points: < 40 points: low quality diet; 40-70 points: intermediate quality diet; > 70 points: good quality diet; 
AStatistical significance of the1st tertile; BStatistical significance of the 2nd tertile; *Non-parametric data expressed in median (minimum and maximum values); parametric data expressed in mean 
and standard deviation. 
ANOVA with post hoc Tukey test (parametric data); Kruskal-Wallis test (non-parametric data).
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Table 3. Association between the presence and severity of binge eating and bulimia symptoms according to BITE, eating styles according to 
DEQB and TFEQ-21, Diet Quality Index (DQI-DFG) and consumption of ultra-processed foods (%)

 Dependent variable  β Wald Exp (B) (95% CI) p-value

Bulimic Investigatory Test Edinburgh

Symptom subscale 0.008 5.567 1.008 (1.001–1.015) 0.018

Severity subscale 0.009 2.858 1.009 (0.999–1.020) 0.91

Dutch Eating Behaviour Questionnaire

Emotional eating 0.008 10.355 1.008 (1.003–1.014) 0.001

External eating 0.005 11.997 1.005 (1.002–1.008) 0.001

Restrained eating -0.003 6.789 0.997 (0.994–0.999) 0.09

Three-Factor Eating Questionnaire

Emotional Eating 0.007 7.005 1.007 (1.002–1.013) 0.008

Cognitive Restraint -0.002 3.402 0.998 (0.995–1) 0.065

Uncontrolled Eating 0.006 7.627 1.006 (1.002–1.010) 0.006

Diet Quality Index -0.008 22.435 0.992 (0.988–0.995) 0.000002

BITE: Bulimic Investigatory Test Edinburgh; DEBQ: Dutch Eating Behaviour Questionnaire; TFEQ-21: The Three Factor Eating Questionnaire; DQI-DFG: Diet Quality Index associated with the 
Digital Food Guide.
Generalized Linear Model (GzLM). The consumption of ultra-processed foods (%) was used as the independent variable. Statistical significance p ≤ 0.05.

foods was associated with a 21% higher risk of Binge 

Eating Disorder (BED) and 8% of bulimia nervosa 

(BN) (18). 

To our knowledge, there have been no previous 

studies examining the consumption of ultra-processed 

foods and symptoms of binge eating and bulimia in 

a clinical sample of adults with obesity. Our findings 

support the hypothesis that the consumption of ultra-

processed foods may negatively impact the eating be-

havior of individuals with obesity.

We observed a higher prevalence of women in our 

sample, which is consistent with studies showing that 

women are more likely than men to seek clinical and 

surgical treatment for obesity (32,33).

In the investigated sample, 23.4% of volunteers 

presented scores consistent with binge eating symp-

toms with probable presence of bulimia, and unusual 

eating behavior was observed in 51.9% of the individ-

uals assessed. In a systematic review study that evalu-

ated the presence of eating disorders in the general 

population, the prevalence of BED was found to be 

2.3% for women and 0.3% for men, while the preva-

lence of bulimia was 1.5% for women and 0.1% for 

men (34). In individuals with obesity, the prevalence of 

BED can vary from 9.5% to 40.6% (35), corroborating 

our results. 

Our findings are similar to the study by Erden Aki 

and cols. (2022) (36), who evaluated 465 patients 

with obesity who were candidates for bariatric sur-

gery. In their study, 23.6% of the investigated sample 

achieved scores indicative of binge eating, and 57.8% 

presented unusual eating behavior according to the 

BITE instrument. In the analysis of tertile groups, vol-

unteers with a higher consumption of ultra-processed 

foods had higher scores for unusual eating behavior. 

The consumption of palatable foods can impair eating 

control and produce behaviors similar to dependence 

on these foods, due to the high fat and sugar content, 

which leads to excessive consumption and worsening 

obesity (37). 

Non-homeostatic control of food intake, also 

referred to as “hedonic hunger”, is defined as food 

consumption in the absence of physiological hunger 

signals, driven by pleasure, and is accentuated in indi-

viduals with obesity compared to individuals without 

obesity. This behavior is mediated by environmental 

and cognitive factors, such as learning and memory, 

and is influenced by the action of brain’s reward sys-

tems through dopamine release, being activated by 

the intake of palatable foods with high sugar and fat 

content, such as ultra-processed foods (38-41).

Eating behavior patterns of individuals are known 

as eating styles and can be divided into three dimen-

sions: restrained eating, characterized by intentional 

food restriction aimed at body weight control; ex-

ternal eating, when the presence of food can trigger 
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excessive food intake; and emotional eating, in which 

emotional components such as stress, fear, anxiety, 

and even depression can influence food choices and 

preference for palatable foods, especially those with 

high sugar content (42-44).

In our study, it was observed that individuals with 

a higher consumption of ultra-processed foods had 

higher scores for emotional and external eating. In the 

study conducted by Erden Aki and cols. (2022) (36), a 

similar result was observed, in which participants had 

higher average scores for the emotional and external 

eating subscales. Corroborating, a study with 121 par-

ticipants with obesity, Benzerouk and cols. (2020) (45) 

found that participants with binge eating symptoms 

exhibited elevated emotional and external eating, sug-

gesting that individuals with binge eating tendencies 

may use palatable foods to compensate for negative 

feelings or to cope with distress. In addition, in our 

study, it was found that volunteers in the third tertile 

of ultra-processed food consumption scored higher in 

the emotional eating domains than the others; addi-

tionally, in the food disinhibition subscale, individuals 

in the third tertile scored higher than those in the first 

and second tertiles.

Aymes and cols. (2022) (46) evaluated 2,237 pa-

tients with obesity and 403 participants without 

obesity. Through the application of the TFEQ-21, it 

was identified that all three scores of eating behavior 

were higher in individuals with obesity compared to 

the control group. Additionally, the authors observed 

that dimensions of food disinhibition and emotional 

eating were associated with obesogenic eating habits, 

such as eating at night or in front of the television or 

stopping eating due to gastric fullness compared to a 

feeling of satiation. Moreover, in the study by Jeffers 

and cols. (2019) (47), the presence of a negative effect, 

such as emotional eating, increased susceptibility to 

hunger, and eating disinhibition, was associated with 

a higher likelihood of consuming foods high in sugar. 

Improvement in emotional eating behavior may con-

tribute to the body weight loss process (48). 

Considering the assessment of dietary intake, the 

average caloric contribution of unprocessed and mini-

mally processed foods in the total sample was 49% ± 

14, and for ultra-processed foods, it was 32% ± 15. 

Although the consumption of unprocessed foods is 

similar to that of the Brazilian population (53.25%), 

the intake of calories from ultra-processed foods ex-

ceeds the population’s consumption (19.69%) (49). 

In an analysis of a community sample from Rio de 

Janeiro, Brazil, the consumption of hyperpalatable 

foods by volunteers with BED was 63%, and for BN, it 

was 44% (50). In individuals with obesity, Lopes Pinto 

and cols. (2019) (51) identified that the consumption 

of ultra-processed foods was 27.2%, while unpro-

cessed and minimally processed foods accounted for 

55.7% of daily calory intake.

The high consumption of ultra-processed foods is 

related with a low-quality diet, characterized by high 

intake of total and saturated fats, low intake of pro-

teins, fibers, and micronutrients such as magnesium, 

potassium, zinc, and vitamins C, D, B12, and niacin (52). 

In an analysis of data from the Inquérito Nacional de 

Alimentação (INA — National Food Survey) 2017–2018 

(53), the recommended fruits and vegetables con-

sumption (≥ 400g/day) was observed in only 12.9% of 

respondents. In accordance with previous studies, our 

research found an association between the consump-

tion of ultra-processed foods and low diet quality. 

In the assessment of dietary macronutrient in-

take considering the NOVA classification system, 

volunteers with a higher consumption of ultra-pro-

cessed foods showed a lower intake of unprocessed 

and minimally processed foods in their diet. They 

also had a lower total protein intake. Corroborating 

our findings, in the study by Martini and cols. (2021) 

(52), the consumption of ultra-processed foods was 

inversely correlated with the total protein intake 

in the highest tertile. For each one point increase 

in the energy contribution from ultra-processed 

foods, a reduction of 0.07% in total protein intake 

was observed. A similar result was identified in the 

study by Bielemann and cols. (2015) (54), in which 

there was a tendency to reduce daily protein intake 

with increasing consumption of ultra-processed 

foods. In a clinical trial in which volunteers were 

subjected to both an ultra-processed and an un-

processed diet, an increase in carbohydrate and 

lipid intake from ultra-processed foods was ob-

served, but not in protein intake. There was a slight 
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decrease in protein intake compared to the unpro-

cessed diet (55).

Reinforcing our findings, data from the Pesquisa de 

Orçamentos Familiares (POF – Consumer Expenditure 

Survey) 2008–2009 (56) indicate an inverse corre-

lation between the acquisition and consumption of 

vegetables and of ultra-processed foods, demonstrat-

ing the ability of ultra-processed foods to replace the 

intake of healthier foods. The consumption of fruits 

and vegetables can reduce the risk of diseases, such as 

cardiovascular disease, coronary heart disease, stroke, 

cancer, and all-cause mortality due to the presence 

of fiber, micronutrients, e.g., vitamins and minerals, 

and bioactive compounds, such as polyphenols (57). 

The consumption of these foods also impacts mental 

health, reducing the risk of psychological distress and 

depression (58). Reinforcing the benefits of consuming 

whole foods for health, the World Health Organization 

(WHO) (59) recommends a daily intake of ≥ 400g or 

five servings of fruits and vegetables per day.

We recognize that this study has certain limita-

tions. Although our findings suggest a possible asso-

ciation between ultra-processed food consumption 

and eating disorder symptoms, reinforcing previous 

research, the cross-sectional design and the use of 

a clinical sample from a single urban center limit the 

extrapolation of the results to the general population. 

Future longitudinal studies involving more diverse 

samples could strengthen these results. 

In the dietary intake analysis, the use of the mean 

of 24-hour dietary recalls, although widely used, may 

be considered a limitation, as it does not completely 

eliminate intra-individual variability and may under-

estimate or overestimate actual food intake, espe-

cially among individuals with obesity. Furthermore, 

the use of self-reported data, both in eating behavior 

questionnaires and the dietary recalls, may not accu-

rately reflect reality due to potential biases such as 

social desirability and volunteers’ memory recall. 

However, the questionnaires demonstrated good 

internal reliability and the application of the instru-

ments was conducted with the aim of minimizing this 

effect. Additionally, the instrument was not validated 

for the NOVA classification system, requiring re-

searcher’s to accurately perform the classification.

In conclusion, based on our findings, more than 

half of the individuals with obesity presented unusual 

eating behavior, with the group of volunteers show-

ing higher consumption of ultra-processed foods also 

displaying higher scores for unusual eating behavior, 

emotional eating, external eating, and uncontrolled 

eating. Regarding dietary intake, these volunteers had 

low-quality diet and lower total protein intake. 

Therefore, we suggest that the treatment of in-

dividuals with obesity should consider diet quality 

along with the eating behavior dimensions that may 

reinforce unhealthy food choices. In this context, it 

is essential to encourage the consumption of unpro-

cessed and minimally processed foods and to reduce 

the intake of ultra-processed foods, in addition to es-

tablishing public policies that promote healthier food 

systems and access to adequate nutrition. These poli-

cies should include incentives for the production and 

distribution of healthy foods, the regulation of ultra-

processed food advertising, and clear nutritional la-

beling, which may support healthier food choices.
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