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Abstract: The availability of hyper-palatable foods (HPF) increased over the past three decades
worldwide, a period when eating disorders (ED) and obesity have become global public health
concerns. The present study aimed to assess HPF consumption during binge and non-binge meals
in a representative sample of adults with and without ED from a metropolitan city in Brazil. A
total of 2297 individuals were interviewed in their homes by trained lay interviewers to assess the
presence of binge eating disorder (BED), bulimia nervosa (BN), and recurrent binge eating (RBE).
Information on their food consumption in objective and subjective binge eating episodes (OBE and
SBE, respectively), as well as in the 24 h food recall were obtained. Individuals from the general
population consumed 56% of their total calories from HPF. In non-binge meals, people with BN
consumed substantially fewer calories from HPF than BED (63% vs. 48%) and RBE (63% vs. 48%)
groups. During OBE, participants consumed an average of 70% of the calories from HPF, with no
between-group differences. During SBE, subjects with BN consumed substantially fewer calories
from HPF than those with BED (76% vs. 50%). In conclusion, HPF were highly consumed by the
Brazilian population. However, there was a greater impact on BED and RBE subjects and during
binge eating episodes.

Keywords: binge eating disorder; bulimia nervosa; recurrent binge eating; food consumption;
objective binge eating; subjective binge eating; 24 h food recall

1. Introduction

Eating disorders (ED) and obesity have become a worldwide public health concern
in recent decades [1,2]. The point prevalence of ED raised from 3.5% between 2000 and
2006 to 7.8% in the 2013–2018 period [2]. Similarly, the proportion of adults with a body
mass index (BMI) greater than 25 kg/m2 increased from 29% in 1980 to around 38% in
2013 [1]. Furthermore, individuals with ED comorbid with obesity are at a higher risk of
clinical and psychosocial impairment [3]. Although these data came mostly from high-
income countries, research in low/middle-income countries revealed a similar trend [4,5].
For example, in Brazil, two recent population-based studies found that the prevalence
of binge eating spectrum conditions (binge eating disorder—BED; bulimia nervosa—BN;
and recurrent binge eating—RBE) and obesity were 8.3% and 25.9%, respectively [6,7]. In
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addition, these conditions were associated with functional impairment, clinical and mental
health issues, and socioeconomic inequalities [6–8].

Eating behavior can be triggered by metabolic reasons or hedonic drives [9]. For
example, food intake is affected by appetite, energy demand, and other features such as
taste, odor, and temperature of foods [10]. These processes are regulated by a complex
interaction of hormones (e.g., leptin, ghrelin, and insulin) that are involved in the energy
homeostasis in the central nervous system [11]. Similarly, these hormones play a role in the
hedonic aspect of eating behaviors [12,13], that is, when people eat in response to cognitive,
reward, and emotional factors (e.g., binge eating episodes) [9]. As these mechanisms can be
affected by some characteristics of food (e.g., palatability and processing), assessing their
impact on psychological and physiological processes has become an important research
topic in obesity and ED areas [9,10,14,15].

Foods with higher amounts of sugar, sodium, and fat increase food intake and stim-
ulate brain reward systems due to their enhanced palatability despite their caloric con-
tent [14,16]. In addition, these hyperpalatable foods (HPF) can be more attractive as they
are quickly converted into energy [17]. Long-term consumption of HPF may impact sig-
naling pathways related to food control, as they increase the expression of hunger and
satiety signals but blunt or inhibit the signaling of some hormones that induce satiety (e.g.,
insulin and leptin) [10,16]. Further, there is an increased motivation to consume HPF. This
process creates an artificially enhanced eating experience that promotes overeating [18]. For
example, HPF are frequently consumed during binge eating episodes to distract individuals
from their aversive emotions [19,20]. Furthermore, the consumption of HPF is associated
with greater binge eating pathology [19] and obesity [10,16,21,22].

In recent decades, the availability of highly palatable foods increased worldwide [23,24].
Consequently, studying their impact on eating behavior became a public health issue.
However, the existent literature focuses on specific nutrients (e.g., fat and sugar), character-
istics (e.g., processing and energy density), and food groups (e.g., sweets and fried foods),
limiting the comparability of the data [18,25–27]. To overcome this limitation, Fazzino and
colleagues proposed a numeric classification for HPF, which is based on the amounts of
fat, simple sugars, carbohydrates, and sodium [28]. It was validated in the US food system
and has been used to assess HPF consumption in clinical and community settings [19,28].
Fazzino et al. found that the consumption of HPF (mainly those high in carbohydrates
and sodium) was associated with greater caloric consumption and increased risk of weight
gain in a sample of healthy adults after a 1-year follow-up [29]. Bjorlie et al. revealed
that 95% of the calories of objective binge eating episodes came from HPF in people with
BN [19]. Additionally, HPF consumption was associated with greater binge eating fre-
quency [19]. Taken together, these findings highlight the impact of HPF on ED pathology
and weight management.

ED are prevalent and impairing conditions associated with clinical and socioeconomic
consequences. However, information on the food consumption of people with these condi-
tions from general population samples in middle-income countries is limited. Additionally,
there is a lack of studies comparing HPF consumption across ED categories and healthy
subjects. Thus, we aimed to assess HPF consumption during binge and non-binge meals in
a representative sample of adults with and without binge eating spectrum disorders from
the general population of Rio de Janeiro, Brazil.

2. Materials and Methods
2.1. Participants and Procedures

This study is part of the Binge Eating in Rio Study, an in-person, population-based,
household survey developed to assess the prevalence of BED and its correlates among a
representative sample of the residents of Rio de Janeiro, the second largest city in Brazil. The
survey was developed according to a stratified and clustered probability sample selected in
three stages: census enumeration areas (CEAs), households and eligible adults (18–60 years
old). Detailed information on the survey’s sampling procedures is reported by Appolinario
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et al. [6]. Pregnant and lactating women were excluded. The data collection was performed
between September 2019 and February 2020.

2.2. Measures
2.2.1. Diagnosis of Binge Eating Spectrum Disorders

In the first stage of the survey, 2297 participants completed the questionnaire on
eating and weight patterns-5 (QEWP-5) for the screening of BED, BN, and RBE (Table 1).
QEWP-5 is a self-report instrument developed to screen BED and BN according to DSM-5
criteria [30]. The Brazilian version of the questionnaire was validated in a sample from the
general population and showed satisfactory psychometric properties [31]. For this study’s
purposes, RBE was identified when individuals reported objective binge eating episodes at
least once a week in the last three months, but they did not fulfill the full criteria for BED
(i.e., at least three of five binge-eating-associated features and marked distress regarding
the episode) [6].

Table 1. Diagnostic criteria for binge eating disorder (BED), bulimia nervosa (BN), and recurrent
binge eating (RBE).

Criteria BED BN RBE

OBE Yes Yes Yes
Compensatory behaviors * No Yes -

Frequency of OBE or
Compensatory behaviors ≥1 x/wk ≥1 x/wk ≥1 x/wk

≥3 of 5 binge-eating-associated features + Yes - No
Marked distress

Regarding binge eating Yes - No

Overvaluation of weight and shape - Yes -

Note: * Self-induced vomit, excessive exercise, fasting, misuse of diuretics, laxatives, or other medications.
+ Eating faster than usual, eating until feeling uncomfortably full, eating large amounts of food when not feeling
hungry, eating alone because of a feeling of embarrassment by the amount of food eaten, feeling disgusted with
yourself/depressed/very guilty.

In the second stage, a research assistant selected all screen-positive cases of BED,
BN, and their subthreshold forms and a subset of the screen-negative cases. They were
interviewed by telephone by two Ph.D. students (CEFM and CM) experienced in ED
assessment to confirm BED and BN diagnoses. The interviews were conducted according
to the eating disorders section of the structured clinical interview for DSM-IV (SCID-
P) [32], adapted to DSM-5 [33]. SCID-P is the gold-standard method for the diagnosis of
ED and was validated for administration by telephone [34]. All interviews were revised
by a senior psychiatrist (JCA), experienced in the field of ED and who had not seen the
QEWP-5 answers.

2.2.2. Dietary Intake Assessment

Food consumption on regular meals and binge eating episodes was assessed through
food recalls, which were performed on the day of the first stage of the survey, as de-
scribed below.

Non-Binge Meals

We used a 24 h food recall to collect information about all foods and beverages
consumed on the day before the screening interview. Information about the amount
of food consumed, cooking methods (e.g., raw, cooked, or fried), and condiments or
sugar/sweeteners added were also collected. These data were obtained through a software
(ERICA-REC24h) validated for the assessment of food consumption in population-based
epidemiological studies [35]. The interview technique used was the multiple-pass method,
which consists of a five-step interview to reduce the underreporting of food intake. This
software used the list of foods from the 2008–2009 Brazilian household budget survey [36].
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Binge Eating Episodes

We collected data on food consumption during objective and subjective binge eating
episodes. Objective binge eating episodes (OBE) are characterized by the consumption of
excessive amounts of food in a discrete-time interval (<2 h) in which individuals experience
a feeling of loss of control over eating [37]. Conversely, subjective binge eating episodes
are defined by the feeling of loss of control during the consumption of small or moder-
ate amounts of food [38]. Food consumption during binge eating episodes was assessed
through a question from QEWP-5 about the characterization of a typical episode that oc-
curred in the previous three months (e.g., “as best you can remember, please list everything
you ate and drank during that episode. Please list the foods eaten and liquids consumed
during the episode. Be specific—include brand names where possible and amounts or
portion sizes as best you can estimate”). Interviewers followed the same steps employed in
the 24 h food recall. However, for this purpose, ERICA-REC24h was adapted to assess the
dietary intake during binge eating episodes. Previous research has used food recalls for the
assessment of dietary intake and HPF consumption during binge eating episodes [19,39].

Hyperpalatable Food Classification

All foods reported in the 24 h and binge eating episode recalls were classified according
to the HPF criteria proposed by Fazzino et al. [28]. Beverages were excluded from the
analysis as the HPF definition does not apply to liquids [28]. The percentage of calories
from fat, sugar, and carbohydrates (after subtracting sugar and fiber) of each food item
was calculated. In addition, the percentage of sodium per food weight in grams was
estimated. In the sequence, food items were classified as HPF when fulfilling one of the
following criteria:

1. >25% of calories from fat and ≥0.30% sodium: for example, meats (e.g., bacon, hot
dog) and meal-based items (e.g., pizza);

2. >20% of calories from fat and >20% of calories from sugar: for example, sweets and
desserts (e.g., cake and ice cream);

3. >40% of calories from carbohydrates and ≥0.20% sodium: including bread, salty and
savory snacks (e.g., crackers, popcorn), among others.

Evidence supports the convergent and divergent validity of such criteria in detect-
ing foods that are expected to be hyperpalatable (e.g., fast foods and sweets) and non-
identifying foods that are considered non-hyperpalatable [28].

2.2.3. Sociodemographic and Clinical Variables

Sociodemographic characteristics included: age, sex, and ethnicity. They were ob-
tained at the beginning of the household interview. Weight and height were measured at the
household, using a digital scale with a maximum capacity of 150 kg and a precision of 100 g
(Plenna®, São Paulo, Brazil). Height was measured using a portable stadiometer with a max-
imum range of 200 cm and a precision of 0.1 cm (model 206; Seca®, Hamburg, Germany).
BMI was calculated and classified into the following categories: underweight (<18.5 kg/m2),
normal weight (18.5 kg/m2–24.9 kg/m2), overweight (25 kg/m2–29.9 kg/m2), and obese
(≥30 kg/m2) [40].

2.3. Data Analysis

Data are presented through weighted prevalence, means, standard error (SE), and 95%
confidence intervals (95%CI). Information on the weighting approach has been reported
elsewhere [6]. Demographics and metabolic characteristics according to ED status were
tested by the Wald chi-square test based on the difference between observed and expected
weighted frequencies. Regarding the analyses of the food consumption in the 24 h food
recall and during binge eating episodes, the total caloric intake was calculated, and log
transformed due to the skewed distribution of the values. The total calories from HPF
(kcalHPF) and the contribution of HPF to the total energy intake (%HPF) were estimated.
The kcalHPF was estimated by summing the amount of calories consumed from HPF. The
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%HPF was calculated as the kcalHPF divided by the caloric intake [28]. Furthermore, the
proportion of calories from HPF derived from carbohydrates and lipids was estimated. The
t-test was used to estimate differences within binge eating spectrum disorders (for OBE and
SBE recalls) and between ED categories and those without ED (participants who did not
engage in binge eating episodes) in the 24 h food recall. Statistically significant differences
were reached at p < 0.05. All statistical analyses were performed considering weights and
the complex design of the survey through Proc Survey procedures in the Statistical Analysis
System (SAS), release 9.5 (SAS, 2003).

3. Results
3.1. Sample Characteristics

Of the 2297 participants of the study, 136 were diagnosed with binge eating spectrum
disorders (29 with BED, 17 with BN, and 90 with RBE). Participants without ED (n = 2161)
had a mean age of 38.3 (SE = 0.4) years and those with BED, BN, and RBE had a mean
age of 40.3 (SE = 3.3), 31.9 (SE = 3.7) and 34.7 (SE = 1.4) years, respectively. There were no
statistically significant differences in terms of age. Compared to the general population,
BED, BN and RBE were significantly more prevalent in females 83.2%, 90.1% and 76.5%
and in individuals with black ethnicity for BN 49.0%. Regarding BMI, there was a greater
prevalence of obesity in people with binge eating spectrum disorders. Table 2 shows
detailed information on the sociodemographic characteristics of our sample.

Table 2. Prevalence of binge eating spectrum disorders according to sociodemographic characteristics
and weight status (n = 2297).

Variables
No ED BED BN RBE

n % 95%CI n % 95%CI n % 95%CI n % 95%CI

Total 2161 93.8 92.2–95.4 29 1.4 0.8–2.4 17 0.7 0.3–1.5 90 6.2 3.1–5.3
Sex

Male 864 46.8 44.1–49.5 5 0.5 0.2–1.3 2 0.1 0.03–0.6 19 2.4 1.4–4.0
Female 1297 47.0 44.3–49.8 24 2.3 1.2–4.2 15 1.3 0.5–2.9 71 5.6 4.1–7.6

Race/skin color
White 862 35.5 32.1–38.9 6 0.8 2.9–2.1 6 0.5 0.2–1.2 34 3.6 2.3–5.4
Black 371 17.8 15.4–20.2 7 2.4 0.9–6.3 6 1.8 0.5–5.9 18 4.2 2.1–7.9

Mixed a 928 40.5 37.7–43.3 16 1.5 0.8–2.8 5 0.5 0.2–1.2 38 4.4 3.1–6.3
Age

18 to 30 years 524 29.9 25.8–33.9 6 1.1 0.4–2.9 5 1.0 0.2–3.9 32 5.3 3.4–8.2
31 to 45 years 746 34.2 31.1–37.4 12 1.3 0.7–2.4 10 1.0 0.4–2.4 33 3.8 2.5–5.6
46 to 60 years 891 29.7 27.1–32.3 11 1.8 0.7–4.4 2 0.1 0.03–0.7 25 3.1 1.7–5.1

BMI b

Underweight 59 3.4 2.3–4.5 0 – 0 – – 3 7.0 1.7–24.8
Normal Weight 666 30.8 27.6–33.9 1 8.1 1.1–41.6 2 7.7 1.6–30.1 16 18.2 10.5–29.5

Overweight 790 35.1 31.9–38.4 6 27.1 9.1–57.9 4 18.2 4.0–54.0 24 21.8 13.5–33.1
Obese 531 24.5 21.9–27.1 21 64.8 36.1–85.7 11 74.1 40.5–92.3 46 53.0 40.2–65.5

Note: No ED = no eating disorders; BED = binge eating disorder (DSM-5); BN = bulimia nervosa (DSM-5),
RBE = recurrent binge eating (≥1 binge eating episode/wk. in the last 3 mo.). a Mixed: brown, yellow, and
indigenous; b BMI = weight(kg)/height(m2). Results in bold are statistically significant at a p < 0.05.

3.2. Energy Intake and HPF Consumption during Binge Eating Episodes
3.2.1. Objective Binge Eating Episodes

Individuals with BED consumed a mean of 1184 kcal; those with BN consumed a mean
of 1023 kcal, and participants with RBE consumed a mean of 994 kcal during the episodes.
The percentage of energy from HPF during OBEs was 69% for those with BED, 62% for
subjects with BN and 76% for individuals with RBE. The greatest part of the calories from
HPF came from carbohydrates, regardless of the diagnosis. No differences were found
between groups for any of the variables (Table 3).
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Table 3. Total energy intake, energy from hyper-palatable foods and consumption of carbohydrates
and lipids from HPF during objective binge eating episodes across binge eating spectrum disorders.

OBE

BED (n = 29) BN (n = 17) RBE (n = 90)
BED vs. BN

BED vs. RBE
BN vs. RBE

Mean
(SE) 95%CI Mean

(SE) 95%CI Mean
(SE) 95%CI * t p

Total kcal/OBE 1184
(145.5) 891–1476 1023

(170.5) 680–1365 994
(100.1) 793–1195

0.6
1.1
0.1

0.53
0.27
0.89

HPF kcal/OBE 882
(150.1) 581–1184 688

(175.6) 336–1041 790
(91.4) 606–973

0.7
0.5
−0.5

0.45
0.60
0.63

% kcal from HPF/OBE 69 57–82 62 49–75 76 69–83
0.5
−0.9
−1.7

0.59
0.38
0.10

% of kcal from HPF from
carbohydrates/

OBE
58 46–69 54 43–65 54 50–58

0.7
0.9
−0.2

0.49
0.37
0.85

% of kcal from HPF from
lipids/
OBE

29 20–38 34 21–46 32 28–35
−0.2
−0.5
−0.02

0.81
0.64
0.98

Notes: * t-test; OBE: objective binge eating episodes; BED: binge eating disorder; BN: bulimia nervosa; RBE:
recurrent binge eating; SE: standard error; CI: confidence interval; HPF: hyper-palatable foods.

3.2.2. Subjective Binge Eating Episodes

Of the 136 participants diagnosed with binge eating spectrum conditions, 46 also
engaged in SBE (nine with BED, 10 with BN, and 27 with RBE) (Table 4). Individuals with
BED consumed a mean of 710 kcal; those with BN consumed a mean of 954 kcal, and
participants with RBE consumed a mean of 639 kcal during the episodes. The percentage
of energy from HPF during SBEs for BED and RBE subjects was substantially higher than
for people with BN (BED vs. BN: 76% vs. 50%; RBE vs. BN: 72% vs. 50%). However,
individuals with BN consumed a substantially higher percentage of the calories from
HPF from carbohydrates than people with BED (72% vs. 46%). Conversely, subjects with
BED consumed a substantially higher percentage of the calories from HPF from lipids
than people with BN (36% vs. 20%). Nevertheless, the 95%CI did not show statistically
significant differences due to the small sample size in the BN group (Table 4).

3.3. Energy Intake and HPF Consumption during Non-Binge Meals

In the 24 h food recall, the mean energy intake was 1793 kcal. People without ED
consumed a mean of 1783 kcal, participants with BED consumed a mean of 2153 kcal,
subjects with BN consumed a mean of 2219 kcal, and those with RBE ingested a mean of
1822 kcal. However, although participants with BED, BN, and RBE reported a higher energy
intake compared to those without ED, there were no statistically significant differences
between groups. The proportion of energy consumed from HPF during non-binge meals
was 56% for those without ED, 63% for people with BED, 44% for subjects with BN, and 63%
for individuals with RBE. The percentage of energy consumed from HPF by participants
with BED and RBE was substantially higher than those with BN and people without ED.
However, the 95%CI did not show statistically significant differences due to the large
difference in the sample sizes between the groups (Table 5).
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Table 4. Total energy intake, energy from hyper-palatable foods and consumption of carbohydrates
and lipids from HPF during subjective binge eating episodes across binge eating spectrum disorders.

SBE

BED (n = 9) BN (n = 10) RBE (n = 27)
BED vs. BN

BED vs. RBE
BN vs. RBE

Mean
(SE) 95%CI Mean

(SE) 95%CI Mean
(SE) 95%CI * t p

Total kcal/SBE 710
(127.3) 399–1022 954

(217.5) 422–1487 639
(57.9) 497–780

−1.1
0.3
1.4

0.30
0.78
0.20

HPF kcal/SBE 466
(34.4) 382–550 461

(89.9) 241–681 439
(54.9) 305–574

0.4
0.7
0.1

0.71
0.51
0.93

% of kcal from HPF/SBE 76 54–98 50 29–72 72 55–90
2.0
0.4
−1.7

0.08
0.72
0.15

% of kcal from HPF from
carbohydrates/

SBE
46 36–56 72 56–88 54 42–67

−3.1
−1.3
1.5

0.03
0.23
0.20

% of kcal from HPF from
lipids/SBE 36 30–43 20 7–32 29 21–37

2.9
2.1
−1.2

0.03
0.08
0.27

Notes: * t-test; SBE: subjective binge eating episodes; BED: binge eating disorder; BN: bulimia nervosa; RBE:
recurrent binge eating; SE: standard error; CI: confidence interval; HPF: hyper-palatable foods.

Table 5. Total energy intake, energy from hyper-palatable foods and consumption of carbohydrates
and lipids from HPF in the 24 h food recall.

Variable

No ED (n = 2048) BED (n = 29) BN (n = 16) RBE (n = 81)
No ED vs. BED
No ED vs. BN
No ED vs. RBE

BED vs. BN
BED vs. RBE
BN vs. RBE

Mean
(SE) 95%CI Mean

(SE) 95%CI Mean
(SE) 95%CI Mean

(SE) 95%CI t * p t * p

Total kcal 1783
(47.1)

1690–
1876

2153
(365.2)

1430–
2876

2219
(700.1)

832–
3607

1822
(163.1)

1499–
2145

0.7
−0.7
−0.2

0.49
0.50
0.85

0.8
0.7
−0.6

0.43
0.46
0.54

HPF kcal 1102
(42.6)

1018–
1187

1480
(319.2)

848–
2112

1492
(578.8)

346–
2638

1229
(144.6)

493–
1516

1.4
−1.1
1.2

0.15
0.27
0.23

1.4
0.7
−1.3

0.16
0.48
0.18

% of kcal from
HPF 56 55–57 63 57–69 48 36–59 63 58–68

2.9
−1.4
2.9

0.01
0.17
0.01

2.1
0.3
−2.1

0.03
0.79
0.04

% of kcal from
HPF from car-

bohydrates
56 55–57 57 52–62 48 38–58 58 53–61

0.6
−1.3
1.2

0.55
0.19
0.23

1.4
−0.3
0.6

0.16
0.75
0.14

% of kcal from
HPF from

lipids
28 27–29 30 26–33 35 27–43 27 25–29

1.0
1.9
−0.2

0.35
0.06
0.87

−1.0
1.0
1.8

0.31
0.33
0.07

Notes: * t-test; missing values not included (n = 123; 5.4%); No ED = no eating disorders; BED: binge eating
disorder; BN: bulimia nervosa; RBE: recurrent binge eating; SE: standard error; CI: confidence interval; HPF:
hyper-palatable foods.

4. Discussion

To our knowledge, this is the first investigation of the hyper-palatable nature of eating
in both the general population and in people with binge eating spectrum conditions from a
representative community sample of a metropolitan city of a middle-income country. We
found that people from the general population consumed a high percentage of calories from
HPF. Similarly, subjects with BED and RBE consumed a greater proportion of HPF during
non-binge meals. Conversely, individuals with BN restricted their HPF consumption
compared to other groups. During OBEs, people with binge eating spectrum conditions
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consumed a high percentage of calories from HPF, regardless of the diagnosis. Finally,
during SBEs, subjects with BN consumed fewer calories from HPF than those with BED
and RBE. Taken together, these findings highlight that HPF substantially impact the dietary
intake of the Brazilian population, mostly in individuals with BED and RBE, as well as
during binge eating episodes.

Our results indicate a high consumption of HPF by people without ED in the general
population of Rio de Janeiro, Brazil. Although the lack of studies assessing the consumption
of HPF in middle-income countries through a standardized definition limits the comparison
of our findings, previous research has revealed an increase in the consumption of high-
sugar, high-fat, and salty foods in Brazil [41,42]. For example, Sichieri et al., in 2015,
found that sweets and cookies were the main contributors to the total energy intake of
a representative sample of adolescents and adults [41]. Rodrigues et al. compared the
quality of the Brazilian diet between 2008 and 2018 and found that there was an increase
in the consumption of sandwiches [42]. Furthermore, cookies, savory snacks, and sweets
were among the most consumed food items [42]. These findings highlight the frequent
consumption of highly palatable and ready-to-eat foods by the Brazilian general population,
which may contribute to the increasing rates of higher BMI, weight-related problems, and
diet-related non-communicable diseases observed in such context [7,43].

In addition, our data are consistent with Bjorlie et al. [19], who found that people
with BN restrict hyper-palatable foods in non-binge meals. They assessed a community
sample of individuals with full-threshold and subthreshold BN and compared their food
consumption during binge eating and restrictive episodes. Participants consumed a median
of 2134 kcal during their objective binge eating episodes. Of those, 1846 kcal (95%) came
from hyper-palatable foods. Conversely, the total energy intake in the restrictive episode
was 558 kcal, with a median of 280 kcal from hyper-palatable foods, which comprised 61%
of the total caloric consumption. Thus, the median and the percentage of calories from
hyper-palatable foods were significantly lower during the restrictive episodes compared to
objective binge eating episodes [19].

This study fulfilled a gap in the literature on the nutritional characteristics of SBE
in the general population of middle-income countries. In our sample, people with binge
eating spectrum conditions consumed around 700 kcal in their SBE. Furthermore, such
episodes were mostly comprised of hyper-palatable foods, except for subjects with BN,
which restricted their consumption compared to BED and RBE groups. Our data on SBE
size are consistent with the findings of Bartholome et al. [44], which reported an average
consumption of 680 kcal in a clinical sample of women with BED and obesity in the
United States. Moreover, around 85% of these calories came from carbohydrates and fats.
Additionally, sweets and salty snacks were the most consumed food in the SBE [44]. Taken
together, these findings may suggest that HPF were primarily targeted for consumption
during SBE in BED subjects. However, its lack of use of a standardized numeric definition
for hyper-palatable foods limits its comparability to our results.

We found that a great part of the calories of the objective binge eating episodes came
from hyper-palatable foods, irrespective of the diagnosis. Although this is consistent
with previous research, the average binge eating size in our sample (1067 kcal) was lower
than the values reported in clinical and laboratory studies from high-income countries
(around 1800 kcal and 2500 kcal, respectively) [19,45]. However, these differences should
be analyzed considering some circumstances. The DSM-5 does not establish a minimum
threshold of calories for “a definitely large amount of food”. This aspect may vary ac-
cording to sex, weight status, cultural and socioeconomic particularities across the study’s
backgrounds [46–51]. For example, Forney et al. aimed to define the empirical thresh-
old for a large amount of foods that are usually consumed during binge eating episodes.
The authors revealed that the upper limits for a “normal consumption” of HPF, such as
chocolates, sweets, and hamburgers, ranged from 400 kcal to 650 kcal for women. In
contrast, these thresholds were between 466 and 800 kcal for men [51]. Therefore, the mean
objective binge eating size reported in our study is in line with what has been considered
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a “large amount of food” in the ED literature. Finally, it is noteworthy to clarify that data
on food consumption during binge eating episodes came mostly from clinical samples
from the USA. Nevertheless, previous research revealed differences in food preferences
between the Brazilian and American populations [50]. While Americans consume more
frequently energy-dense foods, such as donuts, savory snacks, fast food, and desserts,
Brazilians consume more dinner foods, such as rice, beans, and meats, which are less
energy-dense [52].

Our results have some limitations. First, our sample is composed of individuals from
the general population of a metropolitan city in Brazil. Thus, the generalization of the
results to different settings (e.g., other Brazilian cities, rural areas, and other countries) is
limited. Second, participants could have underreported their food consumption during
both binge and non-binge meals due to embarrassment regarding the amount of food eaten
during binge eating episodes or recall bias [53]. This is a common limitation in studies
assessing food consumption through dietary recalls [54]. Some characteristics have been
associated with greater underreporting, including sex (female), irregular eating habits,
smoking, higher BMI, and low education [55,56]. However, the food recall is considered
the most feasible self-report measure of energy intake [56] and has been frequently used
in population-based studies (e.g., national dietary surveys) [57,58], as well as for the
assessment of caloric intake during binge eating episodes [19,39]. Furthermore, it was
validated for use in the Brazilian population and other countries [55,59]. Third, we assessed
only one day of food recall due to operational issues. Therefore, our findings are not
representative of the usual food consumption of the participants of the study. However, the
mean energy intake of our sample was around 1800 kcal, which is similar to what has been
reported in the most recent Brazilian national dietary survey (i.e., 1748 kcal) [60]. Fourth,
the large differences in the group sizes associated with the great variability in energy intake
may have underpowered the comparisons as the 95%CI do not show statistically significant
differences. However, percentages of energy from HPF are more reliable because variations
in both HPF and total energy intake cancel out and indicate the qualitative variation
between diagnosed groups. The present study has, however, the following strengths:
(1) The use of trained lay interviewers in the data collection; (2) The two-stage design to
assess ED diagnosis, including the screening through the QEWP-5 and the use of SCID-P
administered by clinicians specialized in ED assessment and treatment, under the revision
of a senior expert in this field; (3) The use of a quantitative and standardized definition
of HPF [28]; and (4) The inclusion of a non-ED group to compare the food consumption
during non-binge meals.

These findings may have some clinical implications. Around 60% of the calories con-
sumed by individuals from the general population in their regular meals were derived from
HPF and were high in carbohydrates. Similarly, subjects with BED and RBE reported a high
consumption of carbohydrates from HPF in both binge and non-binge meals. This eating
pattern reflects a greater consumption of snack items, which are HPF high in carbohydrates
and sodium [28] and may contribute to weight gain [61]. Thus, these individuals may need
a more balanced diet, increasing the consumption of non-hyper-palatable and high-fiber
foods such as fruits, vegetables, and whole wheat cereals. Conversely, people with BN
would benefit from nutritional counseling to encourage the moderate consumption of HPF
in their daily routine, as eating restrictions may contribute to binge eating episodes.

Future research is needed to investigate HPF consumption during binge and non-
binge meals in broader populations, other ethnicities, in representative samples from other
low- and middle-income countries, and in individuals with other common eating disorders
(e.g., purging disorder). Additionally, the assessment of HPF consumption through two or
more days of food recall and with larger ED samples would reduce the variability of the
results and increase the power to compare the differences in the usual dietary habits across
diagnoses. Furthermore, examining the availability of HPF in the Brazilian food system
would be important to show the degree to which the Brazilian population is exposed to
foods that are associated with overeating and higher weight.
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5. Conclusions

People from the Brazilian general population showed high consumption of HPF in
the 24 h food recall. Regarding subjects with binge eating spectrum conditions, those with
BN consumed substantially fewer calories from HPF than participants with BED and RBE
in non-binge meals. Regarding binge eating episodes, there was high consumption of
HPF during OBEs, irrespective of diagnosis. However, during SBEs, participants with BN
consumed substantially fewer calories from HPF than BED and RBE groups.
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