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Abstract

Background: Binge eating is considered a maladaptive behavior associated with reduced quality of
health and functioning. Affect-based models of binge eating propose that binge eating may serve to
reduce negative affect. These processes may be facilitated by the consumption of hyper-palatable foods
(HPF) during binge eating. However, intake from HPF during binge eating has not been empirically
investigated using a standardized definition for HPF. The aim of the proposed study was to elucidate the
degree to which HPF are consumed during binge episodes, and to test the difference in percentage of
caloric intake from HPF between binge episodes and restricting episodes.
Methods: The sample included adults (N=147, 83% women) diagnosed with sub-threshold (41%) or full-
threshold (59%) bulimia nervosa (BN) who participated in a larger longitudinal study on eating disorders.
At baseline, participants provided descriptions of foods consumed during binge and restricting episodes
via the Eating Pathology Symptoms Inventory — Clinician Rated Version. Criteria from a quantitative
definition of HPF were applied to foods consumed during binge and restricting episodes. A Wilcoxon
matched-pairs signed-rank test was used to test the difference between percentage of energy intake from
HPF during binge episodes relative to restricting episodes.
Results: There was a significant difference between the median percentage of energy intake from HPF
during binge episodes compared to restricting episodes (95% vs 61%; Z= -7.35, p<.0001), where binge
episodes involved a greater percentage of energy intake from HPF.
Conclusion: Results from the current study support the assumption of theoretical models of binge eating,
indicating that HPF may be primarily consumed during binge episodes. Percentage of energy intake from
HPF may be greater during binge episodes relative to restricting episodes among individuals with BN.

Overall, the study suggests that HPF may be specifically targeted for consumption during binge episodes.
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Introduction

Binge eating is defined as the consumption of an abnormally large amount of food in a discrete
period of time accompanied by a sense of loss of control over eating. Binge eating is an impairing
behavior present in several eating disorders, including bulimia nervosa (BN), binge eating disorder
(BED), and anorexia nervosa binge eating/purging subtype (American Psychiatric Association, 2013).
Importantly, binge eating has been associated with a range of medical and psychological problems (Mond
et al., 2006; Smink et al., 2012). For example, binge eating has been associated with health concerns
including obesity and type 2 diabetes (Johnson et al., 2001; Udo & Grilo, 2019; Vainik et al., 2019).
Binge eating has also been associated with general and eating-related psychopathology (Hay, 2003),

impairments in social functioning, and reduced general well-being (Brownstone et al., 2013).

Leading models of binge eating assume that highly palatable and rewarding food is primarily
consumed during binge episodes; however, this assumption lacks strong empirical support. Specifically,
prominent models of binge eating are affect-regulation focused and suggest that binge eating provides a
temporary distraction from aversive emotions (Haedt-Matt & Keel, 2011; Heatherton & Baumeister,
1991; Polivy & Herman, 1993). An underlying assumption of affect-based models is that highly
rewarding foods are primarily consumed during binge episodes, and may serve to temporarily enhance
positive affect and/or distract from negative affect (Small et al., 2003; van Strien et al., 2019; Wonderlich
et al., 2018). Research generally supports the premise that certain foods may be particularly rewarding to
consume because they have characteristics of enhanced palatability. For example, although most naturally
occurring foods are considered palatable, or pleasant to taste, eat, and ingest (Cox et al., 2018; Erlanson-
Albertsson, 2005; Yeomans, 1998), highly palatable foods are considered potent rewards capable of
excessively stimulating brain reward systems (Berridge, 2007; Macedo et al., 2016). Thus, it is possible
that highly palatable foods may be the primary target of binge episodes. However, although a
considerable body of literature has examined food intake during binge episodes, there has been a lack of

specificity in conceptualization and measurement of highly palatable foods. The lack of specificity



hinders conclusions regarding whether food with enhanced palatability or food in general is targeted
during binge episodes. The distinction is important to ascertain because certain foods with artificially
enhanced palatability may be difficult to stop eating. Consumption of foods that are difficult to stop
eating during binge episodes may contribute to disinhibited eating and perceived loss of control over

eating.

Prior studies that examined food intake during binge episodes have focused on 1) intake of
specific macronutrients (e.g., fat; sugar), or 2) consumption of foods from specific categories (e.g.,
sweets), under the assumption that specific macronutrients alone, or certain categories of foods, are
measures of foods with enhanced palatability (Alpers & Tuschen-Caffier, 2004; Dalton et al., 2013b;
Hadigan et al., 1989; Yanovski et al., 1992). Although the prior studies may inform on typical dietary
intake during binge eating (e.g., macronutrient and caloric intake), or intake of groups of foods, they
cannot directly inform whether foods consumed during binge episodes have enhanced palatability. Foods
with enhanced palatability, termed hyper-palatable foods (HPF), contain combinations of palatability-
inducing ingredients, namely fat, sugar, salt, and/or carbohydrates, at moderate to high levels that
synergistically create an artificially enhanced eating experience (Bolhuis et al., 2015, 2016; Drewnowski,
1993; Drewnowski et al., 1989; Drewnowski & Greenwood, 1983; Small et al., 2003). When consumed,
HPF may activate brain reward neurocircuitry and bypass physiological satiety mechanisms, leading to
overconsumption despite satiety (Casperson et al., 2019; Erlanson-Albertsson, 2005; Yeomans, 1998;
Yeomans et al., 2004). A central aspect of HPF is that the combination of palatability-inducing
ingredients, rather than elevated levels of one ingredient alone, produce hyper-palatability (Abdallah et
al., 1998; Bolhuis et al., 2015, 2016; Drewnowski, 1993; Drewnowski et al., 1989; Drewnowski &
Greenwood, 1983; Méjean et al., 2014; Warwick & Schiffman, 1990). For example, a tablespoon of oil (a
fat) ingested alone would not be palatable or pleasant to ingest. However, oil combined with sodium at
moderate to high levels, in foods such as pizza, would be considered hyper-palatable. Thus, because

hyper-palatability is created through the combination of ingredients, measures of individual



macronutrients (e.g., fat) that were used in the prior literature are not measures of hyper-palatability
(Bolhuis et al., 2016; Drewnowski et al., 1989; Macedo, Freitas, & Silva Torres, 2016). In addition to
research on specific macronutrients, research has also used food categories to quantify intake during
binge episodes, such as snack foods or sweets. These general food categories lack specificity and may
simultaneously miss identifying foods that are hyper-palatable but not contained in a category, and
erroneously include foods that are not hyper-palatable but align with a category. For example, using a
category of snack foods as a measure of palatable foods may lead researchers to miss identifying many
meal-based items that are HPF, such as pizza and pasta. Furthermore, using a category of snack foods as a
measure of palatable foods may lead to the inclusion of foods that are not hyper-palatable, such as a raw
banana and unsalted nuts. Thus, using food categories may lead to a lack of specificity in identifying
foods consumed during binge episodes that may be hyper-palatable. Taken together, quantifying
individual macronutrient intake does not directly address palatability, and using general food categories
lacks specificity and scope in identifying HPF, which may result in under or over estimation of HPF
intake during binge episodes. Below, we describe the prior research conducted on food consumed during
binge episodes, followed by the current study, which was designed to address limitations in prior work by

characterizing hyper-palatable food intake using a standardized, quantitative definition.

Prior Research on Food Intake During Binge Eating

Research on food intake during binge episodes has used two main methodologies: laboratory test-
meals and dietary self-report methods. During laboratory test-meals, individuals with BN or BED are
instructed to binge eat and healthy controls are instructed to overeat during a provided meal. Most studies
have examined between-subject differences in binge eating among individuals with BN or BED compared
to overeating behavior of healthy non-eating disorder controls. However, some studies also tested within-
subjects differences in eating behavior, which was measured by multiple test-meal conditions on non-
consecutive days in which individuals were instructed to 1) binge or overeat, or 2) eat as they normally

would (considered a hon-binge episode). Laboratory test-meals consist of large quantities of a single item



(e.g., macaroni and cheese) or a buffet-style meal provided to participants. Food is weighed before and
after the test-meal to determine an individual’s total intake. One advantage of laboratory test-meal designs
is that it allows researchers to create a controlled environment where intake can be measured directly.
However, the artificial environment of laboratory test-meals limits the ecological validity of results.
Dietary self-report methods, on the other hand, are useful for gathering information on intake in free-
living conditions. Self-report methods such as food diaries and 24-hour dietary recalls require participants
to report all foods and beverages they consumed during a specified timeframe (e.g., 7 days or the previous
24-hour period). Results from laboratory test-meals and dietary self-report methods typically describe

intake from 1) individual macronutrients, and/or 2) specific food categories, as delineated below.

Prior research has not consistently supported the premise that certain macronutrients (e.g., fat,
sugar) are targeted for consumption during binge episodes. For example, several studies across self-report
and laboratory studies showed that individuals with BN or BED consumed greater total amounts of
carbohydrates or fats (measured in grams or calories) during binge episodes compared to a) their typical
dietary intake (in self-report studies), or b) compared to overeating episodes among healthy controls (in
laboratory studies; Bartholome et al., 2013; Latner et al., 2009; Raymond et al., 2003, 2007). However,
several of the studies noted that when comparing the percentage of total intake (in grams or calories) from
carbohydrates or fats, there were no significant differences between binge and non-binge episodes, or
between participants with BN/BED and controls (Bartholome et al., 2013; Raymond 2003, 2007). The
findings therefore suggest that differences in macronutrient intake observed previously were likely a
result of greater total intake (in grams or calories) during binge episodes, which yielded nominally higher
intake of carbohydrates or fats, rather than substantive differences in food choices during binge episodes.
However, some self-report and laboratory studies have demonstrated significant differences in percentage
of macronutrients during binge episodes compared to a) participants’ typical dietary intake (in self-report
studies), or b) compared to overeating episodes among healthy controls (in laboratory studies). One self-

report study found that individuals with BN consumed a significantly greater percentage of calories from



fat during binge relative to non-binge episodes (Alpers et al., 2004). Another self-report study found that
individuals with BN consumed a significantly greater percentage of calories from fat and less from
protein during binge episodes compared to non-binge episodes (Gendall et al., 1997). Similarly, one
laboratory study reported that individuals with BED consumed a greater percentage of calories from fat
and less from protein during binge episodes compared to healthy controls (Yanovski et al., 1992).
However, three other laboratory studies found no significant differences in percentage of any individual
macronutrient intake between individuals with BN/BED and healthy controls (Goldfein et al. 1993; Guss
et al., 2002; Sysko et al., 2017). Thus, given the variation in findings, it remains unclear whether fat and
carbohydrates are targeted for consumption during binge episodes. Overall, there appears to be no robust
evidence that binge eating is distinctly characterized by high intake of any individual macronutrient,
including those implicated in palatability (e.g., fat).

In contrast to the mixed evidence for macronutrient intake during binge episodes, studies that
measured intake from categories of food during binge episodes have indicated that snacks or sweets may
be consumed in large quantities during binge episodes. Two laboratory test-meal studies found that
individuals with BN or BED ate significantly more snack/dessert type foods (e.g., potato chips, cake, ice
cream) when instructed to binge eat compared to overeating behavior of healthy controls (Hadigan et al.,
1989; Yanovski et al., 1992). Other laboratory or self-report studies found individuals with BN or BED
had greater intake of dairy products or meat (in number of items or grams) compared to healthy controls
(Cooke et al., 1997; Raymond et al., 2007). More recently, several studies examining binge eating
behavior, comparing individuals scoring high vs. low on the Binge Eating Scale (Duarte et al., 2015)
found that women with high scores consumed significantly more calories from high-fat sweet foods
compared to controls (Dalton et al., 2013a, 2013b; Finlayson et al., 2011). Together, initial evidence
suggests that snacks or sweet-type foods may be consumed during binge episodes. Although the findings
may inform on general categories of foods consumed during binge episodes, these food categories do not
distinguish or identify foods based on hyper-palatability directly, leaving questions regarding whether

HPF are targeted for consumption during binge episodes.



Summary and Current Study

Overall, prior research has measured food intake during binge episodes by focusing on individual
macronutrients (e.g., fat) and food categories (e.g., sweets). However, the measures are insufficient proxy
measures of hyper-palatability and may limit our understanding of whether foods consumed during binge
episodes may have enhanced palatability. Thus, the aim of the current study was to quantify the
percentage of calories (kcal) consumed from HPF during binge episodes among individuals with BN, to
determine whether foods consumed during binge episodes are primarily those with enhanced palatability.
As a within-subjects comparison, the percentage of kcal consumed from HPF during episodes of dietary
restriction was conducted; when restricting or under-eating through purposefully limiting the types or
amounts of foods to influence body shape/weight, it is generally assumed that individuals consume small,
low kcal meals, and thus likely not HPF (Elran-Barak et al., 2015). | hypothesized that individuals with
BN would consume a greater percentage of kcal from HPF during a binge episode relative to a restricting
episode. HPF intake during binge and restricting episodes was determined using the quantitative
definition of HPF from Fazzino et al. (2019). The HPF definition identifies combinations of palatability-
inducing ingredients that comprise HPF (25% kcal from fat, >0.30% sodium by weight; >20% kcal from
fat, >20% kcal from sugar; >40% kcal from carbohydrates, >0.20% sodium by weight); thus using the
definition will be the most direct method for identifying HPF consumed during binge and restricting

episodes among individuals with BN.

Methods
Participants
Participants in the current study were part of an ongoing parent study designed to measure eating
disorder diagnosis and symptom course longitudinally (Forbush et al., 2018). Participants in the parent
study were recruited from the community and from two midwestern universities via email, fliers, and
community advertisement. Inclusion criteria for the current study were 1) diagnosis of full-threshold or

sub-threshold BN, and 2) endorsement of both binge eating and restricting episodes as measured in the



Eating Pathology Symptoms Inventory- Clinician Rated Version (EPSI-CRV, Forbush et al., 2019).
Individuals with either full or sub-threshold BN were included in the study because both diagnoses
require episodes of binge eating, which was the primary variable of interest. The inclusion criterion
requiring endorsement of both binge eating and restricting episodes was included to facilitate within-

subject comparisons. Data from participants’ baseline assessment was used in the current study.

Study Procedures

Study procedures were approved by the Institutional Review Board. After obtaining informed
consent, participants completed a semi-structured interview of eating disorder pathology and provided
height and weight measurements via digital scale and stadiometer (see Forbush et al., 2018 for detailed
methods of study visit). The EPSI-CRV was used to determine BN diagnosis and presence of both binge
and restricting episodes. In the objective binge eating and restricting modules of the EPSI-CRYV,
participants provided detailed information on food consumed during each respective episode. Food data
from both modules were processed in preparation for analysis (detailed in the data processing section

below).

Measures
The Eating Pathology Symptoms Inventory — Clinician Rated Version (EPSI-CRV)

The EPSI-CRV (Forbush et al., 2019) is a semi-structured interview based on the Eating
Pathology Symptoms Inventory (EPSI) self-report measure, which was designed to assess eight
dimensions of eating pathology (Forbush et al., 2013). The EPSI-CRV assesses eating-disorder
psychopathology over the past three months via the following modules: body dissatisfaction, objective
binge eating, cognitive restraint, excessive exercise, restricting, purging, muscle building, and negative
attitudes towards obesity. In addition, the EPSI-CRV includes additional modules (low weight,
overvaluation of weight and shape, and fear of weight gain) to determine eating disorder diagnosis based

on the DSM-5 criteria. The interview takes approximately 40 minutes to complete. The EPSI-CRV has



demonstrated a high degree of interrater reliability for binge eating and restricting scales (intraclass
correlation coefficients .97 and .99 respectively; Forbush et al., 2020). The EPSI self-report measure, on
which the EPSI-CRYV is based, has demonstrated excellent psychometric properties in community and
clinical populations. Specifically, it has demonstrated strong evidence for discriminant, convergent, and
criterion validity for distinguishing individuals with eating disorders from psychiatric, community, and
college samples (Forbush et al., 2013). The binge eating scale of the EPSI self-report has also shown good
two to four-week test-retest reliability, with significant convergent correlations in college students (.71),
and high correlations with other eating pathology measures of BN and eating concerns (Forbush, Wildes,
& Hunt, 2014; Forbush et al., 2013).
Intake Data for Binge and Restricting Episodes

The EPSI-CRYV objective binge eating module and the restricting module were used to determine
the presence of objective binge eating episodes (OBES) and restricting episodes. Thus, detailed
information regarding all foods consumed during the participants’ most recent binge and restricting
episode were collected. OBEs consist of the following criteria: consumption of an abnormally large
amount of food in a discrete amount of time with a loss of control over eating. Restricting episodes
consist of the following criteria: purposefully restricting or limiting the types or amounts of food
consumed, resulting in intake that is less than what most individuals of similar age, sex, and weight would
consume; and the restricting is done to influence body weight or shape, or to gain control over eating.
During the OBE module, interviewers probe in specific ways intended to obtain maximal detail on food
intake. Interviewers probe with “what else” and avoid questioning with “anything else” to avoid implying
the interviewee has eaten too much. Additionally, to improve accuracy of reporting, the EPSI-CRV
includes a handout with common guidelines for portions sizes of food for the interviewee to reference.
Each OBE and restricting episode was confirmed as abnormally large/restrictive by a group of trained

graduate students and a doctoral level clinical psychologist.



Hyper-palatable Food Definition

The HPF definition developed by Fazzino, Rohde, & Sullivan (2019) was used to identify foods
within binge/restricting episodes that were hyper-palatable (criteria defined in data processing section
below). The HPF definition applies only to foods and not liquids (liquids have different optimum levels of
palatability compared to solid foods). Initial evidence supports the HPF definition regarding convergent
and discriminant validity. Specifically, evidence for convergent validity was tested in the source article by
determining the definition’s accuracy in identifying foods in the US food system generally considered
palatable such as fast foods, sweets, and fried foods. Supporting the definition’s convergent validity, the
definition captured the majority of items identified as fast foods or fried foods (86%) and carbohydrate-
dense sweets (e.g., cake, French toast; 88%). Discriminant validity was tested by determining the
definition’s accuracy in distinguishing HPF from raw and fresh foods or foods with only one palatability-
inducing ingredient that would not be hypothesized to be hyper-palatable. Results indicated that the
definition (appropriately) did not capture 97% of raw vegetables. In addition, it did not capture food items
that contained only one palatability-inducing ingredient, such as heavy cream (no sugar or salt added) and

unsalted nuts.

Data Processing

Data was processed using R statistical software (R Core Team, 2017). Food data from both binge
and restricting modules in the EPIS-CRV was entered into the Automated Self-Administered 24-Hour
Diet Recall tool (ASA24; Subar et al., 2012) to extract detailed nutrient data for foods consumed during
binge and restricting episodes. The ASA24 is an online tool primarily used for self-reporting dietary
intake over a 24-hour recall period; however, it has also been used as a data entry tool for researchers with
the goal of obtaining detailed nutrient information on previously collected food data. The ASA24 uses an
extensive food reference database to quantify food nutrients and provide nutrient data to researchers for

analysis (Ahuja et al., 2013).
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Food data were entered into ASA24 following standardized procedures for data entry. Portion
sizes were entered based on food item descriptions and portion conversion charts were used to align
reported metrics with those required by ASA24. For entry of binge episodes, if a range was reported for
the quantity of a food item consumed (e.qg., 2-3 slices of pizza), the highest reported value was entered
into ASA24 (e.g., 3 slices of pizza). Some individuals had multiple binge and/or restricting episodes
recorded, which were collected when interviewers were unsure whether the reported episode met criteria
for an objective binge episode or restricting. In the case where multiple episodes were recorded, the
episode with the highest total caloric value for binge episodes was used. For multiple restricting episodes,
the episode with the lowest total caloric value was used.

The HPF criteria were applied to all food items that were consumed during binge and restricting
episodes. Variables obtained from ASA24 that were needed to apply HPF criteria consisted of the
following: food item description, serving size, total calories, total fat, total sugar, total carbohydrates, total
sodium, and total fiber. Percentage of kcal (% kcal) from fat, sugar, and carbohydrates was calculated
using values of 9 kcal/g for fat, and 4 kcal/g for sugar and carbohydrates (Helrich, 1990). Kcal from
carbohydrates were calculated following the removal of fiber, as fiber can alter palatability, and the
removal of simple sugar, to distinguish starchy carbohydrates from sugar-based carbohydrates. Percent
sodium per food weight in grams was calculated as sodium by weight in grams divided by serving size in
grams. Beverages were removed from the data before applying the HPF criteria. Foods were defined as
HPF by satisfying criteria for one of three HPF groups: 1) fat and sodium (FSOD) food group (>25% kcal
from fat and > 0.30% sodium); 2) fat and sugar (FS) group (>20% kcal from fat and >20% kcal from
sugar); and 3) carbohydrate and sodium (CSOD) group (>40% kcal from carbohydrates and >0.20% kcals
from sodium by weight in grams). The percentage of kcal from HPF was calculated for each individual’s
binge and restricting episode by dividing the total kcal consumed from HPF by the total kcal consumed
during the episode. Further, calculations were completed to report the percentage of kcal from each HPF
group (FSOD, FS, and CSOD) by dividing the total kcal for foods from each respective group by total

kcal consumed during the episode.
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Statistical Analyses

Visualizations of the distribution of % kcal from HPF for binge and restricting episodes indicated
unique non-normal distributions whereby one transformation would not result in similar distributions for
both variables that would yield comparisons in analyses. Specifically, the % kcal from HPF for binge
episodes was negatively skewed (-2.26). Conversely, % kcal from HPF for restricting episodes followed a
U-shaped distribution where the highest frequencies were for 0% and 100% kcal from HPF. A Shapiro-
Wilks test of normality was conducted for the differences between paired values of % kcal from HPF
between binge and restricting episodes. The results of the normality test indicated the distribution of
differences was not normally distributed (W= 0.95, p<.001). Since the data violated the assumption of
normality, standard parametric tests of mean difference, such as the paired samples T-Test could not be
used. However, non-parametric tests do not make assumptions about the distribution of data; thus, the
non-parametric Wilcoxon matched-pairs signed-rank test compared the median % kcal from HPF during
binge episodes relative to restricting episodes within individuals. In addition, some individuals denied
consuming any food during their restricting episode, yielding a kcal intake of 0, which may inflate
estimates of the difference in % kcal from HPF between participants’ binge and restricting episodes.
Therefore, an additional matched-pairs signed-rank test was used which included only individuals who
consumed food and therefore had >0 kcal intake during the restricting episode. Descriptive statistics were
calculated for total percentage of kcal from HPF and for each group, which resulted in four total HPF
variables: 1) % kcal from HPF (total); 2) % kcal from FSOD group; 3) % kcal from FS group; and 4) %

kcal from CSOD group.

Results
Participant Characteristics
Participant characteristics are presented in Table 1. The sample included (N=147) adults

diagnosed with sub-threshold (41%) or full-threshold (59%) BN. Most individuals were between 18 and
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30 years old (86%). The majority of participants were female (83%) and White non-Hispanic/Latino

(65%). Most individuals were employed (>60%) and had at least some college education (86%).

Summary Information for Binge and Restricting Episodes

Descriptive information for intake data from binge and restricting episodes is provided in Table 2.
Individuals consumed a median of 2134.22 kcal (Q1= 1575.50 , Q3= 2742.40) during binge episodes and
558.53 kcal (Q1= 158.85, Q3= 817.92) during restricting episodes. Eighteen individuals (12%) denied
consuming any food during their reported restricting episode, yielding a kcal intake of O for the restricting
episode. The mean number of binge episodes was 6.33 (SD=5.75) days per month. The mean number of

restricting episodes was 12.36 (SD= 8.26) days per month.

Characteristics of HPF Intake during Binge and Restricting Episodes

Characteristics of HPF intake during binge and restricting episodes are presented in Table 3.
Notably, % kcal intake from HPF during binge episodes was very high (Median = 95.36%; Q1= 81.38%
to Q3= 100%), indicating the vast majority of the sample consumed the majority of their kcal from HPF
during their binge episode. Thirty eight percent of the sample (n=56) consumed 100% kcal from HPF.
Three participants (2%) consumed 0 kcal from HPF during their binge episode. HPF intake during
restricting episodes was much more variable (Median= 61.20, Q1= 8.60 to Q3= 90.20). Eighteen percent
of participants (n=26) consumed 100% of total kcal from HPF. Among individuals who consumed food
(>0 kcal) during the restricting episode, 12% (n=18) consumed 0 kcal from HPF. The percentage of kcal
intake from each specific HPF group during binge and restricting episodes is reported in Table 3.
Participants consumed the greatest median % kcal from FSOD foods in both binge and restricting

episodes.
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Model Results

Results of the Wilcoxon matched-pairs signed-rank test indicated that median % kcal intake from
HPF was significantly higher during binge episodes (median = 95.36%) compared to restricting episodes
(median=61.20%, Z= -7.35, p= <.0001), suggesting that individuals consumed a significantly greater
percentage of kcal from HPF during binge episodes relative to restricting episodes. An additional matched
pairs test was conducted excluding individuals with 0 kcal intake during their restricting episode, and
results indicated similar findings in that, the median % kcal intake from HPF was significantly higher

during binge episodes (median= 95.45%) vs restricting episodes (median= 72.01%; Z= -5.98, p<.0001)

Discussion

The present study was the first to measure and compare percent kcal intake from hyper-palatable
foods during binge eating and restricting episodes among individuals with BN using a quantitative
definition of HPF. Results indicated that individuals with BN consumed a significantly greater percent
kcal from HPF during binge episodes (median = 95%) compared to restricting episodes (median= 61%).
Furthermore, findings suggested that HPF comprised the vast majority of kcal consumed during binge
episodes (Q1=81%, Q3= 100%). Overall, findings suggest that HPF may be primarily targeted for
consumption during binge episodes, supporting the assumption of affect-based models of binge eating

(Haedt-Matt & Keel, 2011; Heatherton & Baumeister, 1991; Polivy & Herman, 1993).

The current study contributes to the existing literature by further elucidating the types of foods
that may be consumed during binge episodes. For example, evidence in the literature has indicated that
snacks and sweets, defined categorically, may be commonly consumed during binge episodes (Dalton et
al., 2013a, 2013b; Hadigan et al., 1989; Yanovski et al., 1992). Our findings using the HPF definition
indicate that FSOD HPF may comprise the greatest % kcal consumed during binge episodes, followed by
% kcal from CSOD HPF. FSOD HPF commonly comprise meal-based foods, and CSOD HPF are

commonly snack items (Fazzino et al., 2019). Thus, our findings are in contrast to the existing literature
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and indicate that foods that are often rich, savory, meal-based items (FSOD) may be primarily consumed
during binge episodes, followed by salty and starchy snacks (CSOD). Furthermore, our results indicate
that % kcal from FS HPF comprised the lowest percentage of kcal during binge episodes (median 13% of
kcal) compared to FSOD and CSOD HPF. These findings are in contrast to two prior studies that
examined consumption of foods high in fat and sugar (Dalton et al., 2013a, 2013b; Finlayson et al., 2011)
and found that individuals with high compared to low scores on the BES, consumed significantly more
kcal from high-fat sweet snack foods. The conflicting findings may be due to comparisons between
subjects (intake of participants high vs low in binge eating behavior), compared to within-subjects
comparisons made in the current study (binge vs restricting intake behavior). However, the prior studies
used specific food categories (snacks or sweets) as proxy measures for HPF and thus may have missed
identifying foods, especially FSOD and other meal-based items that do not align with snack or sweets
food categories. Research quantifying HPF intake moving forward may benefit from using a standardized

definition of HPF in order to directly target foods with enhanced palatability.

Given that HPF may be particularly rewarding and challenging to stop eating, the artificially
enhanced eating experience created by HPF may contribute to clinical features of binge eating such as
perceived loss of control (LOC) over eating. It is possible that high motivation and frequent consumption
of HPF over time may even increase one’s risk for new or worsening LOC over eating. One longitudinal
study found that among a sample of women at elevated risk for weight gain, high motivation to consume
HPF at baseline predicted the onset of LOC within a two-year time period (Lowe et al., 2016). Another
study found a significant positive association between motivation to consume HPF and binge eating
frequency among individuals with BN (Witt & Lowe, 2014). The authors of these studies suggested that a
high drive to consume HPF may contribute to increased feelings of powerlessness over consumption and
risk for eating disorders over time. However, it is also possible that HPF intake directly contributed to
worsening LOC over time. Future research is needed to elucidate potential mechanisms through which

HPF may lead to LOC over eating and risk for eating disorders to inform preventative measures.
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Another notable finding from the current study was that individuals consumed over half of their
% kcal from HPF during restricting episodes. Restricting episodes have been characterized by behavioral
components like fasting, skipping meals, and purposefully limiting types or amount of food consumed
(Elran-Barak et al., 2015). The assumption in the field regarding food intake during restricting episodes is
that individuals avoid consumption of certain foods, which are typically those high in fat and kcal
(Gianini et al., 2019; Kales, 1990), in order to compensate for excess kcal intake during binge eating
(Polivy & Herman, 1985; Ridgway & Jeffrey, 1998; Wallin et al., 1994). To my knowledge, this is the
first study to characterize food intake during restricting episodes among individuals with BN. Previous
research has reported on dietary intake outside of binge episodes among individuals with BN, however
this has not been specific to restricting as defined in the current study (purposefully restricting or limiting
the types/amounts of food consumed, resulting in intake that is less than normal to influence body
weight/shape/eating behavior). Thus, the current results are not readily comparable to previous research.
Additionally, some research suggests that restricting episodes often precede or predict binge episodes
(Masheb et al., 2011; Zunker et al., 2011). Given that HPF may be difficult to stop eating, it is possible
that HPF intake during restricting episodes may predict or promote transition into episodes of binge

eating. Future research should test this potential mechanism directly.

The study also reported on total kcal and macronutrient intake to compare with previous research
on dietary intake during binge episodes. On average, individuals consumed 2339 kcal during binge
episodes. Previous studies on binge eating have yielded similar estimates (Bartholome et al., 2013; Dalton
et al., 2013b; Latzer et al., 2018; Raymond et al., 2007), although several studies have reported average
intake upwards of 4000 kcal (Alpers & Tuschen-Caffier, 2004; Sysko et al., 2017). Overall, total kcal
during binge episodes in the present study appeared to be similar in magnitude to the findings of prior
studies. Thus, the binge episodes measured in the current study appear to be comparable to the binge

episodes measured by others in the existing literature.
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The current study had several limitations. First, food intake data was self-reported rather than
directly measured and thus, may be prone to biases in estimation. For example, individuals may be
inclined to under-report their intake due to negative emotions often associated with binge eating and/or
difficulty with retrospective recall (Bartholome et al., 2013; Walsh & Boudreau, 2003). However, self-
reported data may be more ecologically valid than studies conducted in an artificial laboratory
environment and thus are useful despite potential underestimations in reported food intake. Second, foods
eaten together in one bite (e.g., chips and dip) were not combined in the data prior to applying the HPF
definition for analysis. This may result in underestimation of HPF intake, given that in combination,
certain items may meet HPF criteria, but may not when examined separately. Future research is needed to
replicate findings when food items are combined. Third, the semi-structured interview used to gather food
intake data was designed to measure eating disorder pathology and not precise estimates of food intake.
Therefore, data from the current study may be less precise than data obtained from standardized dietary
assessment protocols administered by registered dieticians. However, the assessment used in the study
included a handout to aid in the estimation of portions sizes, consistent with dietary recall approaches.
Additionally, interviewers were directed to probe in specific ways to encourage detailing large amounts of
food (i.e., asking “what else” rather than “anything else”) for a population in which detailing food intake
may be distressing. Finally, the study sample included mostly white, non-Hispanic women between the
ages of 18 and 30, therefore limiting the generalizability of findings to other populations. Future research
is needed to determine whether the findings replicate in samples better represented by racial and ethnic

minority participants, as well as samples comprised of adolescent and middle-aged adults.

Strengths of this study include the use of a quantitative definition of HPF that is a direct measure
of enhanced palatability. Additionally, intake during binge episodes was compared within-subjects to
restricting episodes. Within-subject comparisons minimizes the effect of random error related to

individual-level variability which is a limitation of testing differences in intake between subjects (e.g., BN
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vs. controls). Finally, the sample was comprised of a substantial number of individuals engaging in binge

eating and restricting episodes that was confirmed by diagnostic interview.

Overall, the results from the current study support the assumption of affect-based models of binge
eating that HPF is primarily consumed during binge episodes. Moving forward, it would be beneficial to
understand whether HPF serve to distract from or reduce negative affect during binge episodes, thereby
reinforcing binge eating over time. This knowledge may provide a more nuanced understanding of the
process by which binge eating is reinforced as conceptualized by affect-based models of binge eating.
Furthermore, research is needed to determine whether HPF intake during binge episodes may contribute

to and exacerbate the LOC individuals experience during binge episodes over time.



18

References

Abdallah, L., Chabert, M., Roux, B. LE, & Louis-Sylvestre, J. (1998). Is pleasantness of biscuits and
cakes related to their actual or to their perceived sugar and fat contents? Appetite, 30(3), 309-324.

Ahuja, J. K., Moshfegh, A. J., Holden, J. M., & Harris, E. (2013). USDA food and nutrient databases
provide the infrastructure for food and nutrition research, policy, and practice. The Journal of
nutrition, 143(2), 241S-249S.

Alpers, G. W., & Tuschen-Caffier, B. (2004). Energy and macronutrient intake in bulimia nervosa. Eating
Behaviors, 5(3), 241-249. https://doi.org/10.1016/j.eatbeh.2004.01.013

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (DSM-
5®). American Psychiatric Pub.

Bartholome, L. T., Peterson, R. E., Raatz, S. K., & Raymond, N. C. (2013). A comparison of the accuracy
of self-reported intake with measured intake of a laboratory overeating episode in overweight and
obese women with and without binge eating disorder. European Journal of Nutrition, 52(1), 193-
202. https://doi.org/10.1007/s00394-012-0302-z

Berridge, K. C. (2007). Brain Reward Systems for Food Incentives and Hedonics in Normal Appetite and
Eating Disorders. In Appetite and Body Weight (pp. 191-11). Elsevier.
https://doi.org/10.1016/B978-012370633-1/50008-6

Bolhuis, D. P., Costanzo, A., Newman, L. P., & Keast, R. S. (2015). Salt Promotes Passive
Overconsumption of Dietary Fat in Humans. The Journal of Nutrition, 146(4), 838-845.
https://doi.org/10.3945/jn.115.226365

Bolhuis, D. P., Newman, L. P., Keast, R. S. J., & Keast, S. J. (2016). Effects of Salt and Fat Combinations
on Taste Preference and Perception. Chemical Senses, 41, 189-195.
https://doi.org/10.1093/chemse/bjv079

Brownstone, L. M., Bardone-Cone, A. M., Fitzsimmons-Craft, E. E., Printz, K. S., Grange, D. L.,
Mitchell, J. E., Crow, S. J., Peterson, C. B., Croshy, R. D., Klein, M. H., Wonderlich, S. A., &

Joiner, T. E. (2013). Subjective and objective binge eating in relation to eating disorder



19

symptomatology, negative affect, and personality dimensions. International Journal of Eating
Disorders, 46(1), 66-76. https://doi.org/10.1002/eat.22066

Casperson, S. L., Lanza, L., Albajri, E., & Nasser, J. A. (2019). Increasing Chocolate’s Sugar Content
Enhances Its Psychoactive Effects and Intake. Nutrients, 11(3), 596.
https://doi.org/10.3390/hu11030596

Cooke, E. A, Guss, J. L., Kissileff, H. R., Devlin, M. J., & Walsh, B. T. (1997). Patterns of food selection
during binges in women with binge eating disorder. International Journal of Eating Disorders,
22(2), 187-193. APA PsyciInfo®. https://doi.org/10.1002/(SICI)1098-
108X(199709)22:2<187::AID-EAT11>3.0.CO;2-Z

Cox, D. N., Hendrie, G. A., Lease, H. J., Rebuli, M. A., & Barnes, M. (2018). How does fatty mouthfeel,
saltiness or sweetness of diets contribute to dietary energy intake? Appetite, 131, 36-43.
https://doi.org/10.1016/j.appet.2018.08.039

Dalton, M., Blundell, J., & Finlayson, G. (2013a). Effect of BMI and Binge Eating on Food Reward and
Energy Intake: Further Evidence for a Binge Eating Subtype of Obesity. Obesity Facts, 6(4),
348-359. https://doi.org/10.1159/000354599

Dalton, M., Blundell, J., & Finlayson, G. S. (2013b). Examination of food reward and energy intake
under laboratory and free-living conditions in a trait binge eating subtype of obesity. Frontiers in
Psychology, 4. https://doi.org/10.3389/fpsyg.2013.00757

Drewnowski, A. (1993). Individual differences in sensory preferences for fat in model sweet dairy
products. Acta Psychologica, 84(1), 103-110. https://doi.org/10.1016/0001-6918(93)90076-4

Drewnowski, A., & Greenwood, M. R. C. (1983). Cream and sugar: Human preferences for high-fat
foods. Physiology and Behavior, 30(4), 629-633. https://doi.org/10.1016/0031-9384(83)90232-9

Drewnowski, A., Shrager, E. E., Lipsky, C., Stellar, E., Greenwood, M. R. C., Drewnowski, A., Shrager,
E. E., Lipsky, C., & Stellar, E. (1989). Sugar and Fat: Sensory and Hedonic Evaluation of Liquid
and Solid Foods. In Physiology & Behavior (Vol. 45). https://doi.org/10.1016/0031-

9384(89)90182-0



20

Duarte, C., Pinto-Gouveia, J., & Ferreira, C. (2015). Expanding binge eating assessment: Validity and
screening value of the Binge Eating Scale in women from the general population. Eating
Behaviors, 18, 41-47. https://doi.org/10.1016/j.eatbeh.2015.03.007

Elran-Barak, R., Sztainer, M., Goldschmidt, A. B., Crow, S. J., Peterson, C. B., Hill, L. L., Crosby, R. D.,
Powers, P., Mitchell, J. E., & Le Grange, D. (2015). Dietary restriction behaviors and binge
eating in anorexia nervosa, bulimia nervosa and binge eating disorder: Trans-diagnostic
examination of the restraint model. Eating Behaviors, 18, 192-196. APA PsycInfo®.
https://doi.org/10.1016/j.eatbeh.2015.05.012

Erlanson-Albertsson, C. (2005). How Palatable Food Disrupts Appetite Regulation. Toxicology, 97(2),
61-73. https://doi.org/10.1111/j.1742-7843.2005.pto_179.x

Fazzino, T. L., Rohde, K., & Sullivan, D. K. (2019). Hyper-Palatable Foods: Development of a
Quantitative Definition and Application to the US Food System Database. Obesity, 27(11), 1761
1768. https://doi.org/10.1002/0by.22639

Finlayson, G., Arlotti, A., Dalton, M., King, N., & Blundell, J. E. (2011). Implicit wanting and explicit
liking are markers for trait binge eating. A susceptible phenotype for overeating. Appetite, 57(3),
722-728. https://doi.org/10.1016/j.appet.2011.08.012

Forbush, K. T., Bohrer, B. K., Hagan, K. E., Chapa, D. A., Perko, V., Richson, B., & Wildes, J. E. (2019).
Eating Pathology Symptoms Inventory—Clinician Rated Version (EPSI-CRV). Lawrence, KS.

Forbush, K. T., Bohrer, B. K., Hagan, K. E., Chapa, D. A., Perko, V., Richson, B., ... & Wildes, J. E.
(2020). Development and initial validation of the Eating Pathology Symptoms Inventory—
Clinician-Rated Version (EPSI-CRV). Psychological Assessment, 32(10), 943. https://doi-
org.www?.lib.ku.edu/10.1037/pas0000820

Forbush, K. T., Chen, P. Y., Hagan, K. E., Chapa, D. A., Gould, S. R., Eaton, N. R., & Krueger, R. F.
(2018). A new approach to eating-disorder classification: Using empirical methods to delineate

diagnostic dimensions and inform care. International Journal of Eating Disorders, 51(7), 710-721.



21

Forbush, K. T., Wildes, J. E., Pollack, L. O., Dunbar, D., Luo, J., Patterson, K., Petruzzi, L., Pollpeter,
M., Miller, H., Stone, A., Bright, A., & Watson, D. (2013). Development and validation of the
Eating Pathology Symptoms Inventory (EPSI). Psychological assessment, 25(3), 859-878.
https://doi-org.www2.lib.ku.edu/10.1037/a0032639

Gianini, L., Foerde, K., Walsh, B. T., Riegel, M., Broft, A., & Steinglass, J. E. (2019). Negative Affect,
Dietary Restriction, and Food Choice in Bulimia Nervosa. Eating Behaviors, 33, 49-54.
https://doi.org/10.1016/j.eatbeh.2019.03.003

Goldfein, J. A., Walsh, B. T., Devlin, M. J., LaChaussée, J. L., & Kissileff, H. R. (1993). Eating behavior
in binge eating disorder. International Journal of Eating Disorders, 14(4), 427-431. APA
Psyclnfo®. https://doi.org/10.1002/1098-108X(199312)14:4<427::AlD-
EAT2260140405>3.0.CO;2-H

Hadigan, C. M., Kissileff, H. R., & Walsh, B. T. (1989). Patterns of food selection during meals in
women with bulimia. The American Journal of Clinical Nutrition, 50(4), 759-766.
https://doi.org/10.1093/ajcn/50.4.759

Haedt-Matt, A. A., & Keel, P. K. (2011). Revisiting the affect regulation model of binge eating: A meta-
analysis of studies using ecological momentary assessment. Psychological Bulletin, 137(4), 660—
681. https://doi.org/10.1037/a0023660

Hay, P. (2003). Quality of life and bulimic eating disorder behaviors: Findings from a community-based
sample. International Journal of Eating Disorders, 33(4), 434-442.
https://doi.org/10.1002/eat.10162

Heatherton, T. E., & Baumeister, R. F. (1991). Binge Eating as Escape From Self-Awareness.
Psychological Bulletin 110(1), 86-108. https://doi-org.www?2.lib.ku.edu/10.1037/0033-
2909.110.1.86

Helrich, K. (1990). Official methods of analysis of the Association of Official Analytical Chemists.

Association of official analytical chemists.



22

Johnson, J. G., Spitzer, R. L., & Williams, J. B. W. (2001). Health problems, impairment and illnesses
associated with bulimia nervosa and binge eating disorder among primary care and obstetric
gynaecology patients. Psychological Medicine, 31(8), 1455-1466.
https://doi.org/10.1017/S0033291701004640

Kales, E. F. (1990). Macronutrient analysis of binge eating in bulimia. Physiology & Behavior, 48(6),
837-840. https://doi.org/10.1016/0031-9384(90)90236-W

Latner, J. D., Rosewall, J. K., & Chisholm, A. M. (2009). Food volume effects on intake and appetite in
women with binge-eating disorder and weight-matched controls. International Journal of Eating
Disorders, 42(1), 68-75.

Latzer, Y., Yutal, A. E., Givon, M., Kabakov, O., Alon, S., Zuckerman-Levin, N., Rozenstain-Hason, M.,
& Tzischinsky, O. (2018). Dietary patterns of patients with binge eating disorders with and
without night eating. Eating and Weight Disorders. APA Psycinfo®.
https://doi.org/10.1007/s40519-018-0590-2

Lowe, M. R., Arigo, D., Butryn, M. L., Gilbert, J. R., Sarwer, D., & Stice, E. (2016). Hedonic hunger
prospectively predicts onset and maintenance of loss of control eating among college women.
Health Psychology, 35(3), 238-244. https://doi.org/10.1037/hea0000291

de Macedo, I. C., de Freitas, J. S., & da Silva Torres, I. L. (2016). The influence of palatable diets in
reward system activation: a mini review. Advances in pharmacological sciences, 2016.
https://doi.org/10.1155/2016/7238679

Masheb, R. M., Grilo, C. M., & White, M. A. (2011). An examination of eating patterns in community
women with bulimia nervosa and binge eating disorder. International Journal of Eating
Disorders, 44(7), 618-624. APA Psycinfo®. https://doi.org/10.1002/eat.20853

Méjean, C., Deglaire, A., Kesse-Guyot, E., Hercberg, S., Schlich, P., & Castetbon, K. (2014). Association
between intake of nutrients and food groups and liking for fat (The Nutrinet-Santé Study).

Appetite, 78, 147-155. https://doi.org/10.1016/j.appet.2014.03.017



23

Mond, J., Hay, P., Rodgers, B., Owen, C., Croshy, R., & Mitchell, J. (2006). Use of extreme weight
control behaviors with and without binge eating in a community sample: Implications for the
classification of bulimic-type eating disorders. International Journal of Eating Disorders, 39(4),
294-302. https://doi.org/10.1002/eat.20265

Polivy, J., & Herman, C. P. (1985). Dieting and binging: A causal analysis. American Psychologist, 40(2),
193-201. https://doi.org/10.1037/0003-066X.40.2.193

Polivy, J., & Herman, C. P. (1993). Etiology of binge eating: Psychological mechanisms. In Binge eating:
Nature, assessment, and treatment (pp. 173-205). Guilford Press.

R Development Core Team. R: A language and environment for statistical computing. 2012.

Raymond, N. C., Bartholome, L. T., Lee, S. S., Peterson, R. E., & Raatz, S. K. (2007). A comparison of
energy intake and food selection during laboratory binge eating episodes in obese women with
and without a binge eating disorder diagnosis. International Journal of Eating Disorders, 40(1),
67-71. https://doi.org/10.1002/eat.20312

Ridgway, P. S., & Jeffrey, D. B. (1998). A comparison of the Three-Factor Eating Questionnaire and the
Restraint Scale and consideration of Lowe’s three-factor model. Addictive Behaviors, 23(1), 115-
118. https://doi.org/10.1016/S0306-4603(97)00031-2

Small, D. M., Jones-Gotman, M., & Dagher, A. (2003). Feeding-induced dopamine release in dorsal
striatum correlates with meal pleasantness ratings in healthy human volunteers. Neurolmage,
19(4), 1709-1715. https://doi.org/10.1016/S1053-8119(03)00253-2

Smink, F. R. E., van Hoeken, D., & Hoek, H. W. (2012). Epidemiology of Eating Disorders: Incidence,
Prevalence and Mortality Rates. Current Psychiatry Reports, 14(4), 406-414.
https://doi.org/10.1007/s11920-012-0282-y

Subar, A. F., Kirkpatrick, S. I., Mittl, B., Zimmerman, T. P., Thompson, F. E., Bingley, C., ... &
Potischman, N. (2012). The Automated Self-Administered 24-hour dietary recall (ASA24): a
resource for researchers, clinicians, and educators from the National Cancer Institute. Journal of

the Academy of Nutrition and Dietetics, 112(8), 1134-1137.



24

Sysko, R., Ojserkis, R., Schebendach, J., Evans, S. M., Hildebrandt, T., & Walsh, B. T. (2017).
Impulsivity and test meal intake among women with bulimia nervosa. Appetite, 112, 1-8.
https://doi.org/10.1016/j.appet.2017.01.005

Udo, T., & Grilo, C. M. (2019). Psychiatric and medical correlates of DSM-5 eating disorders in a
nationally representative sample of adults in the United States. International Journal of Eating
Disorders, 52(1), 42-50. https://doi.org/10.1002/eat.23004

Vainik, U., Garcia-Garcia, 1., & Dagher, A. (2019). Uncontrolled eating: A unifying heritable trait linked
with obesity, overeating, personality and the brain. European Journal of Neuroscience, 50(3),
2430-2445. https://doi.org/10.1111/ejn.14352

van Strien, T., Gibson, E. L., Bafios, R., Cebolla, A., & Winkens, L. H. H. (2019). Is comfort food
actually comforting for emotional eaters? A (moderated) mediation analysis. Physiology &
Behavior, 211, 112671. https://doi.org/10.1016/j.physbeh.2019.112671

Wallin, G. van der S., Norring, C., & Holmgren, S. (1994). Selective dieting patterns among anorectics
and bulimics at the onset of eating disorder. European Eating Disorders Review, 2(4), 221-232.
https://doi.org/10.1002/erv.2400020406

Walsh, B. T., & Boudreau, G. (2003). Laboratory studies of binge eating disorder. International Journal
of Eating Disorders, 34(S1), S30-S38. https://doi.org/10.1002/eat.10203

Warwick, Z. S., & Schiffman, S. S. (1990). Sensory evaluations of fat-sucrose and fat-salt mixtures:
Relationship to age and weight status. Physiology and Behavior, 48(5), 633-636.
https://doi.org/10.1016/0031-9384(90)90202-F

Witt, A. A., & Lowe, M. R. (2014). Hedonic hunger and binge eating among women with eating
disorders. International Journal of Eating Disorders, 47(3), 273-280.
https://doi.org/10.1002/eat.22171

Wonderlich, J. A., Breithaupt, L., Thompson, J. C., Crosby, R. D., Engel, S. G., & Fischer, S. (2018). The

impact of neural responses to food cues following stress on trajectories of negative and positive



25

affect and binge eating in daily life. Journal of psychiatric research, 102, 14-22.
https://doi.org/10.1016/j.jpsychires.2018.03.005

Yanovski, S. Z., Leet, M., Yanovski, J. A., Flood, M., Gold, P. W., Kissileff, H. R., & Walsh, B. T.
(1992). Food selection and intake of obese women with binge-eating disorder. The American
Journal of Clinical Nutrition, 56(6), 975-980. https://doi.org/10.1093/ajcn/56.6.975

Yeomans, M. R. (1998). Taste, palatability and the control of appetite. Proceedings of the Nutrition
Society, 57(4), 609-615. https://doi.org/10.1079/pns19980089

Yeomans, M. R., Blundell, J. E., & Leshem, M. (2004). Palatability: Response to nutritional need or
need-free stimulation of appetite? British Journal of Nutrition, 92(S1), S3-S14.
https://doi.org/10.1079/BJN20041134

Zunker, C., Peterson, C. B., Croshy, R. D., Cao, L., Engel, S. G., Mitchell, J. E., & Wonderlich, S. A.
(2011). Ecological momentary assessment of bulimia nervosa: Does dietary restriction predict
binge eating? Behaviour Research and Therapy, 49(10), 714-717.

https://doi.org/10.1016/j.brat.2011.06.006



Appendix

Table 1. Participant CharaCteriStiCS ........civiiiiiiiie it s re et sre e 27
Table 2. Summary Intake Information for Binge and Restricting EpiSOTes ..........c.ccocevvieieiinennnn 28
Table 3. Percentage of Caloric Intake from HPF Groups during Binge and Restricting Episodes ... 28

26



Table 1

Participant Characteristics (N=147)

Variable Mean (SD) or N (%)
Age 23.44 (6.46)
Gender -
Female 122 (83%)
Male 21 (14%)
Transgender 1 (1%)
Not reported 3 (2%)
Race --
White/Caucasian 96 (65%)
Black/African American 4 (3%)
Asian/Pacific Islander 20 (14%)
Native-American/American
Indian 0 (0%)
More than one race/ethnicity 11 (7%)
Other 9 (6%)
Not reported 7 (5%)
Ethnicity -
Hispanic/Latino 14 (9.5%)
Education -
< High-school GED 0 (0%)
High-school GED or equivalent 14 (10%)
Some college, no degree 78 (53%)
Post-secondary degree 28 (19%)
Graduate/Professional degree 21 (14%)
Not reported 6 (4%)
Employment -
Employed 91 (62%)
Unemployed 51 (35%)

Not reported

5 (3%)
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Table 2

Summary Intake Information for Binge and
Restricting Episodes

Variable Median IQR
Binge
Total Kcal 2134.22 1166.90
Total Protein (g) 69.59 61.66
% 13.80 7.80
Total Fat (g) 92.25 66.67
% 40.27 12.36
Total Carb (g) 147 96.67
% 46.80 16.40
Total Sugar (g) 64.86 75.44
Total Fiber (g) 16.55 12.17
Total Sodium (g) 3.45 2.58
Restricting

Total Kcal 558.53 659.07
Total Protein (g) 20.20 38.40
% 15.63 9.35
Total Fat (g) 16.46 31.87
% 29.75 21.36
Total Carb (g) 27.09 47.10
% 53.39 32.31
Total Sugar (g) 16.71 39.92
Total Fiber (g) 5.13 10.44
Total Sodium (g) 0.92 1.45

Note. Descriptive statistics are reported for intake
variables in grams and in percentage of total calories.

IQR = interquartile range 25" percentile to 75" percentile

Table 3

Percentage of Caloric Intake from HPF Groups during Binge and Restricting
Episodes

Binge episode Restricting episode
Median IQR Median IQR
Total HPF 95.36 18.62 61.20 81.6
FSOD 60.51 56.39 24.34 62.22
FS 13.25 38.22 0 17.16

CSOD 19.21 38.63 8.72 28.39




Note. HPF = hyper-palatable foods; FSOD= fat and sodium group, FS = fat and
simple sugars group, CSOD= carbohydrate and sodium group. IQR = interquartile

range 25™ percentile to 75 percentiles
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