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Abstract

Binge eating presents in the context of several eating disorders (EDs) and has been shown to be 

associated with negative affectivity and inhibitory control deficits. While considerable ecological 

momentary assessment (EMA) work in EDs has demonstrated the importance of intra-individual 

variability in affect in predicting binge episodes, no research has considered how fluctuations in 

inhibitory control and negative affect together influence binge eating, or the extent to which these 

relationships may differ across ED diagnoses. Therefore, the present EMA study assessed the 

extent to which daily inhibitory control moderated momentary associations between negative 

affect and binge eating, and whether the presence of regular compensatory behaviors influenced 

these associations. Participants were 40 women reporting regular binge eating (anorexia nervosa 

binge-purge type [AN-BP], bulimia nervosa [BN], binge-eating disorder [BED]/subthreshold 

BED) who completed a 10-day EMA protocol that included measures of affect, eating, and a daily 

ambulatory Go/No-go task that included palatable food and neutral stimuli. Results of generalized 

estimating equations indicated greater between-person food-related inhibitory control deficits were 

associated with greater binge likelihood, and there was a three-way interaction between 

momentary negative affect, daily food-related inhibitory control, and compensatory behavior 
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group. For individuals with BN or AN-BP, the relationship between momentary negative affect 

and subsequent binge eating was stronger on days characterized by reduced inhibitory control, 

whereas no main or interactive effects of negative affect or inhibitory control were observed for 

those with BED/ subthreshold BED. Together these results demonstrate the importance of intra-

individual variability in executive functioning and affective processes that underlie binge eating, as 

well as meaningful individual differences in these momentary associations.
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Introduction

Binge eating is an aberrant behavior defined by consumption of a large amount of food with 

a sense of loss of control over eating, which commonly occurs across eating disorders (EDs; 

American Psychiatric Association [APA], 2013). Unfortunately, treatments for eating 

disorders remain modestly effective at best, which underscores the need to identify and 

disrupt maintenance mechanisms (Linardon, & Wade, 2018; Linardon, 2018; Murray et al., 

2019). While numerous trait-level factors have demonstrated relevance to binge eating, 

increasing ecological momentary assessment (EMA) research has highlighted the 

importance of daily and momentary factors (Engel et al., 2016). EMA involves collecting 

multiple reports of experiences and behaviors across the day, which can serve to identify 

dynamic mechanisms that precipitate ED symptoms, as well as trait-level factors that 

influence these temporal processes. EMA is therefore a promising approach that can inform 

the development of more targeted, mechanistic treatments.

Affect regulation theories of binge eating have received significant empirical support using 

EMA, which has indicated that negative affect increases prior to and decreases following 

binge-eating episodes (Engel et al., 2016). Consistent with these findings, affect regulation 

models conceptualize binge eating as a self-regulatory failure that is maintained via negative 

reinforcement. Self-regulation is a multifaceted construct that broadly refers to the ongoing, 

adaptive modulation of one’s internal states (e.g., emotion, cognition) and behavior 

(Hofmann et al., 2012; Koole and Aldao, 2017). However, the self-regulatory mechanisms 

by which states of negative affect lead to episodes of binge eating are not well-understood. 

That is, despite the robust evidence demonstrating momentary relationships between affect 

and binge eating, it is yet unclear how, when, and for whom these relationships emerge. As 

such, further research is needed to examine momentary self-regulatory mechanisms that 

potentiate binge eating, as well as the individual differences (i.e., traits) that predispose some 

individuals to be more vulnerable to these mechanisms.

Executive functioning is an important factor underlying self-regulatory capacity and emotion 

regulation processes, and may therefore be a key variable to consider in momentary 

relationships between affect and binge eating (Loth et al., 2016; Ochsner and Gross, 2008; 

Okon-Singer et al., 2015). Specifically, inhibitory control (i.e., the ability to control 

attention, behavior, thoughts, and/or emotions to override internal or external prepotent 

Smith et al. Page 2

J Psychiatr Res. Author manuscript; available in PMC 2021 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



responses) is a central component of executive functioning that enables individuals to exert 

self-control, and is therefore a neurocognitive index of self-regulation that may help to 

understand momentary processes contributing to binge-eating episodes (Diamond, 2013; 

Okon-Singer et al., 2015). Across studies, individuals with binge eating show lower trait 

inhibitory control and higher impulsivity (Smith et al., 2018; Wildes and Marcus, 2013); 

furthermore, inhibitory control deficits are larger in the context of ED-relevant stimuli (e.g., 

weight/shape and food-related) compared to neutral stimuli (Wu et al., 2013). High 

inhibitory control may therefore enable individuals to refrain from binge eating when 

experiencing negative affective states by increasing their ability to exert self-control, 

particularly to binge-related cues (e.g., palatable food). In line with this assertion, EMA 

studies have indicated that individuals with trait deficits in neurocognitive dimensions 

related to inhibitory control were more likely to engage in binge eating or loss of control 

eating in response to negative affect (Goldschmidt et al., 2018; Smith et al., 2019).

However, published research on inhibitory control in EDs has relied on trait-level 

laboratory-based assessments, which precludes consideration of the dynamic nature of 

inhibitory control and self-regulatory processes. Importantly, emerging research outside of 

EDs using ambulatory neurocognitive assessments suggests executive functions significantly 

vary over time within people (Sliwinski et al., 2018). Moreover, one study found that 

moments of lower inhibitory control predict increased snacking in the next hour (Powell et 

al., 2017). It is therefore possible that, in addition to trait-level inhibitory control deficits 

measured between persons, reductions in inhibitory control occurring within persons reflect 

decreased capacity for self-regulation, and in turn increase the likelihood that negative 

affective states will trigger binge-eating episodes. However, intra-individual variability (i.e., 

fluctuations relative to an individual’s own average level) in inhibitory control, and potential 

interactions with affective states, have not been examined in the context of binge eating.

Lastly, it is important to consider that some individuals may be more to prone than others to 

binge eat when experiencing high negative affect and low inhibitory control or self-

regulatory capacity. Consequently, the impact of momentary affective and inhibitory control 

processes may be greater in some individuals with EDs than others (Pearson et al., 2015). 

While all EDs are associated with emotion regulation deficits, and both bulimia nervosa 

(BN) and binge-eating disorder (BED) show inhibitory control deficits when compared to 

healthy controls (Smith et al., 2018), the degree and nature of self-regulatory disturbances 

may differ between those with (e.g., BN) and without compensatory behaviors (e.g., BED; 

Lavender et al., 2015; Leehr et al., 2015). For instance, affective instability is thought to be a 

key factor in BN (Berner et al., 2017); research has found greater inhibitory control deficits 

in BN compared to BED groups (Wu et al., 2013); and some studies show BED is associated 

with less severe deficits in some aspects of emotion regulation compared to other EDs 

(Brockmeyer et al., 2014; Svaldi et al., 2012). Furthermore, emotion regulation strategies 

were not shown to influence momentary relationships between negative affect and binge 

eating in a recent EMA study of BED (Svaldi, 2019). Together, this suggests that individuals 

with compensatory symptoms (e.g., BN, anorexia binge-purge subtype [AN-BP]), compared 

to those who do not engage in compensatory behaviors (e.g., BED), evidence greater 

emotional lability and deficits in inhibitory control and emotion regulation. Thus, they may 
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have more momentary difficulties in refraining from binge eating when self-regulatory 

resources are depleted.

Therefore, the current study aimed to provide new insights into dynamic associations of 

negative affect, self-regulatory capacity (indexed by inhibitory control), and binge eating by 

examining the extent to which daily inhibitory control is related to momentary relationships 

between negative affect and binge eating using EMA. In addition, we explored whether these 

factors, which were thought to convey momentary vulnerability for binge eating, differed 

based on the presence of regular compensatory behaviors. First, it was hypothesized that 

there would be an interaction between momentary negative affect and daily inhibitory 

control predicting binge episodes, in that the relationship between momentary negative 

affect and subsequent binge eating would be stronger on days characterized by lower self-

regulatory capacity, as indexed by inhibitory control. Second, as an exploratory aim, we 

examined whether individuals with regular compensatory behaviors versus no regular 

compensatory behaviors differed in these associations, with the expectation that individuals 

with compensatory behavior would evidence stronger independent and interactive effects of 

negative affect and inhibitory control in predicting binge eating, as compared to those 

without compensatory behavior. Therefore, a 3-way interaction between momentary 

negative affect, daily inhibitory control, and group (i.e., presence/absence of regular 

compensatory behaviors) was assessed as a predictor of binge eating. Given evidence in 

binge-type EDs suggesting larger effects on inhibitory control tasks in the context of ED-

relevant stimuli (Wu et al., 2013), palatable food and neutral cues were chosen as the stimuli 

of interest in the inhibitory control task. We expected that effects would be larger in the 

context of reduced inhibitory control to palatable food cues compared to neutral cues. We 

therefore conducted analyses separately for inhibitory control in the context of palatable 

food and neutral cues to compare these stimuli.

Methods

Participants

Participants were 40 adult women who were recruited from clinical and community settings 

(87.5% Caucasian). To be eligible for the study, participants were required to be female, 

between the ages of 18 and 65, and endorse ≥1 episode of objective binge eating per week 

over the previous three months as determined by a structured clinical interview (Structured 

Clinical Interview for DSM-5, Research Version [SCID-5-RV]; First and Spitzer, 2015). 

Based on the SCID-5-RV, the sample included 29 participants with BED, 9 participants with 

BN, 1 participant with AN-BP (DSM-5 mild severity category: 17.5<body mass index 

[BMI]<18.5; APA, 2013), and 1 participant with Other Specified Feeding or Eating Disorder 

(OSFED, subthreshold BED presentation). Exclusion criteria included (1) inability to read/

speak English; (2) current psychosis; (3) current mania; (4) acute suicidality; (5) medical 

instability as determined by vital signs and blood pressure at the study visit; (6) severe 

cognitive impairment or intellectual disability determined by a phone screen; (7) currently 

pregnant or breastfeeding; (8) inpatient or partial hospitalization in the past 4 weeks; (9) 

changes to ED treatment in the past 4 weeks; (10) history of bariatric surgery; and (11) BMI 

<18.0 kg/m2. Based on a treatment history questionnaire administered at baseline that 
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assessed treatment engagement over the past six months, 62.5% reported attending 

individual psychotherapy, 12.5% reported attending group therapy, 10.0% reported attending 

community support groups, and 40.0% reported taking medication for eating, mood, or 

weight-related symptoms.

Procedures

Interested participants completed a phone screen to determine initial eligibility, after which 

they completed the first study visit. The visit included the informed consent process, 

assessment of vital signs and anthropometric measures (i.e., blood pressure, pulse, height, 

weight), structured interviews, computerized tasks, and self-report questionnaires. 

Participants received training from study staff on the EMA protocol, which was 

administered using the Momentary Assessment Tool (MAT) system on Samsung Galaxy 

tablets (provided by the researchers) for the next 11 days. Participants received training by 

research staff on the definitions of loss of control eating and overeating, consistent with 

DSM-5 definitions. During each day of the EMA protocol, participants received 5 semi-

random signal-contingent prompts distributed around 5 anchor points between 8:30 a.m. and 

9:00 p.m. In addition, participants were asked to complete event-contingent recordings after 

eating episodes; if participants forgot to record an episode, they could enter this information 

at the next semi-random signal. Once per day at a semi-random signal in the afternoon, 

participants were also prompted to complete an ambulatory inhibitory control assessment 

(i.e., Go/No-go task). The ambulatory task was given only once per day to assess the 

feasibility of the approach and to minimize participant burden. The afternoon time was 

selected given evidence that (1) negative affect increases throughout the day, and (2) the 

probability of binge eating peaks in the afternoon/evening hours (Smyth et al., 2009); thus, 

this schedule aimed to capture inhibitory control in a time window of heightened risk for 

symptoms. The first day of the EMA protocol was a practice day (i.e., data were not 

included in analyses), after which staff contacted participants to address any questions 

related to the protocol. Participants then completed the 10-day EMA protocol. Following the 

protocol, participants completed a second study visit to return the tablet and receive payment 

for (Fairburn and Beglin, 2008)participation. All procedures received IRB approval.

Measures

Eating Disorder Examination Questionnaire (EDE-Q 6.0; Fairburn and Beglin, 
2008).—The EDE-Q was administered prior to the EMA protocol. The EDE-Q is 28-item 

self-report questionnaire that assesses of a variety of ED symptoms over the past 28 days. 

For the present study, the global score and subscales (Weight Concern, Shape Concern, 

Eating Concern, and Restraint) were examined for descriptive purposes as measures of ED 

severity.

EMA self-report questions.—Momentary negative affect was assessed at EMA signals 

by Positive and Negative Affect Schedule (PANAS) items: afraid, ashamed, guilty, hostile, 
nervous, and upset (Thompson, 2007; Watson and Tellegan, 1998). Items were selected from 

the short form to minimize participant burden (Thompson, 2007), with the addition of guilt 

given the relevance of this affective state to EDs (Berg et al., 2013). For each item, 

participants endorsed the extent to which they were experiencing each affect on a Likert 
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scale ranging from 1 (not at all) to 5 (very much). Ratings were summed to create a 

composite negative affect score at each EMA signal (α=.88).

Binge eating was measured at each eating episode by questions that assessed participants’ 

degree of loss of control eating (While you were eating, to what extent did you: feel a sense 
of loss of control?; feel that you could not stop eating once you started?; feel disconnected 
[e.g., numb, zoned out, on auto-pilot]?) and overeating (To what extent do you: feel that you 
overate?; think that others would consider what you ate to be an usual or excessive amount 
of food?), each of which was rated on a Likert scale ranging from 1 (not at all) to 5 

(extremely), with a rating of 3 corresponding to moderately. For each eating episode, scores 

on the loss of control and overeating items were averaged to create composite scores, and 

the episode was categorized as a binge episode (yes/no) if the loss of control and overeating 

composite ratings were each ≥3 (i.e., corresponding to at least moderate levels of both loss 

of control and overeating). The internal consistencies of the loss of control eating and 

overeating composites were excellent (α=.90 and α=.94, respectively).

Ambulatory Go/No-go task.—Momentary inhibitory control was assessed by a modified 

version of a traditional computer-based Go/No-go task administered on the MAT platform, 

which included neutral (e.g., hair brush) and palatable food images (e.g., cookies). To select 

the stimuli for the task, we used food and non-food images from a separate study conducted 

to validate palatability of food images (online supplementary material). During the 

ambulatory Go/No-go task, an image (i.e., neutral or palatable food) was presented on the 

screen for 1,000ms, preceded by a 500ms fixation cross. For “go” trials, participants were 

instructed to respond as fast as possible to categorize the images that had either a red border 

or a blue border. Participants responded using a colored button (red or blue) displayed on the 

left or right side of the screen. During “no-go” trials, participants were asked to inhibit 

responses to stimuli upon seeing a green dot (the no-go signal) displayed above the image. 

All trials were randomized within the test block. Each task administration included 100 

trials, which required approximately 3 minutes to complete. The outcome measures used for 

the current study were the number of food-related and neutral commission errors at each 

EMA signal (i.e., failure to inhibit response in the presence of food or neutral images), with 

a greater commission errors reflecting poorer inhibitory control. Reliability was calculated 

according to procedures described by Sliwinski and colleagues (2018) using intra-class 

correlation coefficients (ICCs). Between-person reliability was .31, indicating that 31% of 

the variance in performance (i.e., proportion of commission errors) was between persons 

(i.e., suggesting substantial within-person variability), which is consistent with other 

research using ambulatory neurocognitive assessments (Sliwinski et al., 2018).

Statistical Analyses

Analyses were based on available data without imputation. First, generalized estimating 

equations (GEEs) were used to examine the degree to which the momentary relationship 

between negative affect and subsequent binge eating varied based on daily inhibitory 

control; in order to assess the hypothesis that inhibitory control deficits in the context of 

food cues would have a relatively more potent effect compared to neutral cues, one GEE 

examined food-related commission errors while the other GEE examined commission errors 
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in the context of neutral stimuli. The GEE models included within-and between-person 

effects of continuous independent variables (i.e., momentary negative affect and daily 

Go/No-go food-related or neutral commission errors), to predict the likelihood of binge 

episode occurrences on a given day, as well as the 2-way interactions between within-person 

negative affect and food-related/neutral commission errors. Given that the hypotheses 

focused on within-person relationships (i.e., interactions between momentary negative affect 

and daily inhibitory control), the 2-way interaction terms included only the within-subject 

components for these variables (i.e., within-person negative affect by within-person food-

related/neutral commission errors).

Within-person effects were person mean centered, while between-person effects were grand 

mean centered. That is, within-person effects reflect the degree to which an individual’s 

momentary/daily value of a variable (i.e., negative affect or food-related/neutral commission 

errors) differs from that individual’s average level, whereas between-person effects reflect 

the degree to which an individual’s average level of a variable (i.e., aggregated across the 

EMA protocol) differs from the total sample mean of the variable. In order to examine 

temporal relationships between negative affect and binge eating, negative affect ratings were 

lagged from the previous EMA signal but not lagged across individuals or days. GEEs 

employed an AR1 serial autocorrelation given the dependence within the nested data, and a 

binary logistic function due to the dichotomous coding of binge episode occurrences. Age 

and BMI were also included as covariates in analyses (grand mean centered).

Second, we evaluated whether these associations differed based on the presence or absence 

of regular compensatory behavior as an exploratory aim. Two additional GEEs (one 

including food-related commission errors; one including neutral commission errors) were 

conducted, with the addition of a grouping variable as a moderator of within-person effects. 

Participants were grouped based on their DSM-5 ED diagnoses, such that those with AN-BP 

or BN were categorized in the “compensatory behavior” group, and those with BED or 

subthreshold BED were categorized in the “no compensatory behavior” group. Group was 

added as a main effect to each GEE, as well as the following 2-and 3-way interactions: (1) 

within-person negative affect by within-person food-related/neutral commission errors; (2) 

within-person negative affect by group; (3) within-person food-related/neutral commission 

errors by group; and (4) within-person negative affect by within-person food-related/neutral 

commission errors by group.

Results

Descriptive information is shown in Table 1. The compensatory and no compensatory 

behavior groups did not differ in the average frequency of objective binge episodes reported 

at the study visit during the clinical interview (t[38]=−.91, p=.371). Significant differences 

were observed for BMI (t[38]=2.57, p=.014) and age (t[38]=2.13, p=.040), such that 

participants with BED/subthreshold BED evidenced higher BMI and were older compared 

to those with BN or AN-BP. As shown in Table 1, those with BED/subthreshold BED 

reported lower EDE-Q Global (t[38]=2.94, p=.006), Restraint (t[38]=3.20, p=.003), and 

Eating Concern (t[37]=2.27, p=.042) scores, but did not differ significantly on levels of 

Shape Concern (t[38]=1.76, p=.087) or Weight Concern (t[38]=1.73, p=.092).
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There were a total of 2,239 EMA signals completed during the 10-day EMA protocol, with a 

90.3% compliance rate for signal-contingent recordings. The mean loss of control and 

overeating composite scores (aggregated within each person) were 1.99±.62 and 2.09±.68, 

respectively. The mean number of binge episodes reported per participant during the EMA 

protocol was 5.82±5.56 (Md=4.00; Range: 0–22), with 77.5% of participants reporting two 

or more binge episodes over the 10-day protocol. Consistent with prior EMA research, the 

distribution of binge eating over the course of a day was considerably skewed, with 67% of 

binge episodes occurring after 3:00 p.m., and 51.9% of episodes occurring after 5 p.m. The 

associations between negative affect ratings and commission errors (aggregated within 

persons) were examined Spearman’s rho due to the skewed distribution of commission 

errors. There were small positive correlations between negative affect and food-related 

commission errors (ρ=.26, p=.121), and between negative affect and neutral commission 

errors (ρ=.26, p=.112), though these effects were not statistically significant.

GEE Results

Aim 1.—GEEs assessing the 2-way interactions involving within-person negative affect and 

food-related or neutral commission errors are shown in Tables 2–3. There was a main effect 

of between-person food-related commission errors predicting binge episodes (p=.031; Table 

2), indicating that individuals who evidenced greater overall food-related commission errors 

(i.e., poorer inhibitory control in the context of food cues) were more likely to binge during 

the EMA protocol; this effect did not reach statistical significance in the context of neutral 

commission errors (p=.051, Table 3). No other main effects or interactions were significant.

Aim 2.—The GEE model assessing group as a moderator of within-person effects using 

food-related commission errors revealed a three-way interaction between lagged negative 

affect, daily food-related inhibitory control (indexed by food-related commission errors on 

the daily Go/No-go task), and group (compensatory behaviors vs. no compensatory 

behaviors) predicting the likelihood of binge eating, B=2.46, SE=1.22, p=.044 (Table 4). No 

other main effects or interactions were significant. As shown in Figure 1, among those with 

BED/subthreshold BED (no compensatory behavior group), daily levels of food-related 

inhibitory control were not related to the likelihood of binge eating. As predicted by the 

second hypothesis, for those with BN/AN-BP (compensatory behavior group), the degree of 

momentary negative affect and daily food-related inhibitory control were interactively 

related to the likelihood of binge eating. That is, higher momentary negative affect, relative 

to an individual’s average, was related to increased likelihood of subsequent binge eating on 

days characterized by higher food-related commission errors (i.e., lower inhibitory control), 

relative to an individual’s average level. Conversely, on days characterized by lower food-

related commission errors (i.e., higher inhibitory control), lower momentary negative affect 

was related to a greater likelihood of binge. With respect to stimuli specificity, results of the 

GEE model using Go/No-go neutral commission errors did not indicate significant main or 

interactive effects at the between-or within-person level (Table 5).
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Discussion

The present study was the first to our knowledge to examine how intra-individual variability 

(i.e., fluctuations relative to an individual’s mean level) in self-regulatory capacity (indexed 

by inhibitory control) and negative affect together predict binge eating in individuals with 

EDs using EMA, and whether these associations differ based on the presence of regular 

compensatory behaviors. Results partially supported the hypotheses, in that the association 

between momentary negative affect and subsequent binge eating was stronger on days 

characterized by lower food-related inhibitory control, but only among those who reported 

regular compensatory behaviors (i.e., BN/AN-BP). In addition, there was a main effect of 

between-person food-related commission errors predicting binge eating independent of 

group status, which suggested individuals with poorer inhibitory control in the context of 

palatable food generally evidence greater binge eating. While these results should be 

interpreted as preliminary, findings highlight the importance of considering the interplay 

between intra-and inter-individual factors when addressing binge-eating symptoms, which 

has meaningful implications for future research and treatment. Furthermore, results were 

specific to inhibitory control in the context of food and not neutral cues. This supports 

earlier findings (Wu et al., 2013) and extends this literature by demonstrating that variability 
in inhibition to disorder-salient stimuli could potentiate the momentary processes leading to 

binge eating among individuals with bulimic symptoms.

Importantly, the results observed among those with BN or AN-BP are consistent with 

literature outside of EDs that suggests temporal reductions in executive functioning, in 

combination with other situational factors (e.g., affect), influence self-regulatory behavior 

(Hofmann et al., 2012). However, the micro-temporal associations between negative affect 

and inhibitory control could not be well-elucidated in the present study given that inhibitory 

control was examined only once per day. That is, it is not clear whether negative affect 

impairs momentary self-regulatory capacity (i.e., inhibitory control) and/or vice versa.

Prior research has suggested the relationship between inhibitory control and emotion 

regulation is reciprocal. For instance, training individuals to recruit inhibitory control in 

emotional contexts can improve adaptive emotion regulation strategies (i.e., reappraisal) and 

reduce maladaptive strategies (i.e., rumination), and training inhibitory control reduces 

amygdala reactivity to aversive stimuli (Cohen et al., 2016; Cohen and Mor, 2018; Cohen et 

al., 2015). In addition, it is possible other factors (e.g., dietary restraint, sleep, physical 

activity) impact inhibitory control fluctuations, which in turn influence the ability to exert 

self-control over eating in the face of negative affect. These issues regarding directionality 

will be important to address in future studies using multiple daily assessments of inhibitory 

control.

Furthermore, the present findings are consistent with the literature in EDs implicating the 

role of negative urgency, a facet of impulsivity defined as a trait-like tendency to act rashly 

when experiencing negative affect (Cyders and Smith, 2008). Negative urgency has been 

consistently found to be an important risk factor in EDs that predicts bulimic symptoms 

specifically (Culbert et al., 2015). While negative urgency is typically conceptualized as a 

stable, trait-like characteristic, the current results add uniquely to this literature by 
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highlighting the confluence of temporal fluctuations in negative affect and behavioral 

impulsivity among individuals with bulimic symptoms. It would also be useful for future 

work to examine the correspondence between trait-levels of negative urgency and 

momentary relationships between negative affect and inhibitory control.

Interestingly, among the compensatory group, lower momentary negative affect was related 

to a greater likelihood of binge eating on days characterized by better food-related inhibitory 

control. It may be that higher food-related inhibitory control reflected greater attempts to 

restrain eating in the compensatory group, which in turn increased risk of binge eating. 

Conversely, lower momentary negative affect was related to a lower likelihood of binge 

eating on days characterized by poorer inhibitory control in the compensatory group. Thus, 

it may be that other external factors (e.g., food cues) rather than affect also interact with low 

levels of inhibitory control to increase the likelihood of binge eating. Additional research is 

necessary to explore such effects.

It is also notable that there were no significant independent or interactive effects of 

momentary negative affect and daily inhibitory control in predicting binge eating among 

individuals with BED or subthreshold BED. One possibility is that individuals with 

compensatory behavior may be more likely to try to exhibit restraint (Elran-Barak et al., 

2015), and on days when inhibitory control is lower in this group, restraint failure may be 

more likely when experiencing negative affect (Mason et al., 2018; Pearson et al., 2018). 

Conversely, given that individuals without compensatory behavior were older and may have 

longer duration of illness, it could be that habit-based processes were more salient in 

predicting binge eating among those with BED presentations. For instance, whereas 

momentary negative affect and lower inhibitory control were perhaps initially predictive of 

binge eating, over time, conditioned cues (e.g., location) could become more powerful 

predictors of binge episodes; however, given that duration of illness was not assessed in the 

present study, further empirical examination of this possibility is warranted. Additionally, 

food cue responsivity and the relative reinforcing value of food are positively related to BMI 

(Epstein et al., 2012; Stice et al., 2010). In light of the higher BMI in this group, it is 

possible that external food cues and the rewarding aspects of eating (i.e., food hedonics) are 

more potent antecedents of binge eating in BED. Thus, going forward it will be useful for 

EMA studies to examine and compare the momentary relevance of restraint, habit strength, 

illness duration, and food-related reward across different EDs characterized by binge eating.

There are also limitations to note. The sample size was modest, and thus replication is 

necessary in larger groups of individuals with AN-BP, BN, and BED. Specifically, the 3-way 

interaction should be interpreted with caution and as preliminary given the limited sample 

size of each group. The Go/No-go task was also administered once per day. While this was 

done to establish feasibility and limit participant burden, this approach limited assessments 

of potentially highly dynamic associations between affect, inhibitory control, and binge 

eating. Nevertheless, results show utility in measuring it once in a day as well, which have 

clinical and practical implications. In addition, given that negative affect and the probability 

of binge eating has been shown to increase over the course of the day (Smyth et al., 2009), 

the pattern of findings may have differed if inhibitory control assessments were administered 

earlier in the day. It is also important to consider that commission errors were generally low, 
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which could warrant the use of more challenging tasks in future work. Participants were 

adult women and primarily Caucasian, which also limits generalizability to other groups. In 

particular, these findings need to be replicated in male samples. Overeating was assessed via 

self-report questions; therefore it was not possible to determine objective intake, and the use 

of other dietary assessment methods (e.g., image-based) would be important to consider in 

future EMA work (Schembre, 2018). Finally, food stimuli in the inhibitory control task were 

selected based on ratings of palatability, not necessarily caloric content. Consequently, there 

could be different effects for stimuli assessing the relative caloric content of foods (high 

versus low calorie food image), as compared to the effects associated with the stimuli in the 

present study (i.e., food versus non-food images).

Collectively, results represent a first step in elucidating intra-individual variability in both 

neurocognitive and affective processes underlying binge eating in naturalistic settings. 

Although results need to be further replicated in light of the sample size and relatively low 

rate of commission errors, findings elucidated a meaningful individual difference (i.e., 

compensatory behaviors) that serves as a marker of vulnerability to these momentary 

processes. As such, it is imperative for future research and intervention efforts to consider 

heterogeneity among individuals who engage in binge eating. Continued EMA research 

along these lines could also inform the development of adaptive ecological momentary 

interventions (i.e., just-in-time adaptive interventions), which aim to tailor interventions 

based on momentary periods of risk/vulnerability (e.g., states of high negative affect and low 

inhibitory control) as well as individual difference factors (Nahum-Shani et al., 2015). By 

accounting for intra-and inter-individual factors, like those identified in the present study, 

these interventions may prove to be particularly useful in targeting dynamic and 

heterogeneous mechanisms underlying binge eating.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Three-way interaction between momentary negative affect, daily inhibitory control, and 

group predicting binge eating. (NA=momentary negative affect at the previous EMA signal; 

GNG=Go/No-go food-related commission errors; compensatory=compensatory behavior 

group; no compensatory=no compensatory behavior group).
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Table 4.

Results of generalized estimating equation predicting likelihood of binge-eating episodes using GNG food-

related commission errors, including the presence of compensatory behavior (group) as moderator

95% CI

B SE Lower Upper Wald χ2 p

Intercept −1.05 1.15 −3.31 1.21 0.83 0.362

BMI −0.02 0.02 −0.06 0.03 0.48 0.489

Age <0.01 0.02 −0.04 0.03 0.05 0.827

Group −0.12 0.63 −1.35 1.12 0.03 0.855

NA between 0.06 0.05 −0.04 0.17 1.46 0.227

GNG between (food) 4.05 2.69 −1.23 9.33 2.26 0.133

Momentary NA 0.05 0.05 −0.03 0.14 1.44 0.230

Daily GNG (food) −0.24 1.20 −2.60 2.11 0.04 0.839

Group X momentary NA 0.03 0.08 −0.12 0.18 0.11 0.736

Group X daily GNG (food) −0.05 2.95 −5.83 5.73 0.00 0.987

Momentary NA X daily GNG (food) −0.04 0.27 −0.56 0.49 0.02 0.895

Group X momentary NA X daily GNG (food) 2.46 1.22 0.07 4.86 4.07 0.044

Note. BMI=body mass index; NA=negative affect; GNG=Go/No-go food-related commission errors. Between-person effects were grand-mean 
centered. Within-person effects were person-mean centered, such that within-person NA reflects momentary fluctuations, and within-person GNG 
reflects daily fluctuations. Within-person momentary NA was lagged from the previous signal. Group was coded such that the reference category is 
the “no compensatory behavior” group.
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Table 5.

Results of generalized estimating equation predicting likelihood of binge-eating episodes using GNG neutral 

stimuli commission errors, including the presence of compensatory behavior (group) as moderator

95% CI

B SE Lower Upper Wald χ2 p

Intercept −1.75 0.28 −2.31 −1.19 37.61 <0.001

BMI −0.02 0.02 −0.06 0.03 0.58 0.444

Age 0.00 0.02 −0.04 0.03 0.02 0.888

Group 0.08 0.65 −1.20 1.35 0.01 0.906

NA between 0.05 0.06 −0.06 0.16 0.79 0.375

GNG between (neutral) 3.56 2.46 −1.25 8.38 2.10 0.147

Momentary NA 0.05 0.05 −0.04 0.14 1.37 0.241

Daily GNG (neutral) −1.71 1.59 −4.82 1.40 1.16 0.281

Group X momentary NA 1.91 1.79 −1.59 5.41 1.14 0.286

Group X daily GNG (neutral) 0.01 0.08 −0.15 0.17 0.01 0.937

Momentary NA X daily GNG (neutral) 0.19 0.27 −0.33 0.71 0.52 0.472

Group X momentary NA X daily GNG (neutral) 0.36 0.45 −0.51 1.24 0.66 0.415

Note. BMI=body mass index; NA=negative affect; GNG=Go/No-go neutral commission errors. Between-person effects were grand-mean centered. 
Within-person effects were person-mean centered, such that within-person NA reflects momentary fluctuations, and within-person GNG reflects 
daily fluctuations. Within-person momentary NA was lagged from the previous signal. Group was coded such that the reference category is the “no 
compensatory behavior” group.
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