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Abstract

Objective—Individuals with overweight/obesity and loss-of-control eating (LOC) may 

experience poorer outcomes from behavioral weight loss (BWL) due to reactivity to internal (e.g., 

affective and physical) states that impact treatment adherence (e.g., dietary lapses). This study 

examined (1) whether the presence of LOC increased risk for dietary lapses and (2) the 

moderating role of LOC on the relation between internal states and dietary lapses.

Method—Individuals (n=189) with overweight and obesity completed ecological momentary 

assessment early in BWL.

Results—LOC was positively associated with dietary lapse. LOC did not moderate the relation 

between momentary changes in internal states and dietary lapses. However, the effect of average 

levels of internal states on lapses was attenuated for those with LOC.

Discussion—Results suggest that those with LOC are at higher risk of dietary lapse, while 

elevated average levels of internal states may contribute to early inadherence for those without 

LOC.
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Loss-of-control eating (LOC) is the hallmark characteristic of binge eating (BE) pathology 

and is associated with poor psychological and health outcomes, including excess weight 

(Goldschmidt, 2017; Wilfley, Wilson, & Agras, 2003). Research (although mixed) suggests 

that those with LOC may exhibit worse outcomes in behavioral weight loss (BWL) 

treatments (Munsch et al., 2007) possibly because BWL treatments do not adequately target 

factors that make it difficult for these individuals to control eating, resulting in poor 
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adherence to BWL recommendations (e.g., staying under a calorie limit; Forman & Butryn, 

2015). For example, standard BWL does not heavily emphasize strategies for coping with 

uncomfortable internal physical and affective states (e.g., negative mood, hunger). However, 

prior research has shown that BWL participants who report relatively higher average levels 

of numerous physical and affective states (i.e., sadness, loneliness, boredom, anger/irritation, 

stress, hunger, perceived deprivation, fatigue) are at greater risk of experiencing dietary 

lapses (i.e., discrete instances of non-adherence to a dietary prescription) (Forman et al., 

2017). Additionally, risk for lapsing further increases at times when individuals experience 

greater hunger and perceived deprivation than is normal for them (Forman et al., 2017). 

Notably, many of these states robustly contribute to the occurrence of LOC and BE (Haedt-

Matt & Keel, 2011). Thus, theoretically, those with LOC may be especially prone to react to 

uncomfortable internal states (such as negative emotions or hunger) by eating at an 

unintended time or a larger portion than planned, making adherence to BWL particularly 

difficult.

An important step in determining if or how to tailor BWL to individuals with LOC is to 

examine whether those with LOC indeed show decreased adherence to BWL and whether 

uncomfortable physical and affective states differentially predict treatment adherence among 

these individuals. In fact, no studies have directly examined these relationships using 

ecologically valid assessment. Adherence in a BWL program can be assessed via the 

occurrence of dietary lapses. Lapses may contribute to weight loss failure through increased 

caloric intake and degradation of motivation (Carels, Douglass, Cacciapaglia, & O’brien, 

2004; Carels et al., 2001). Indeed, lapses have been shown to predict less weight loss both 

during early BWL and at one year (Forman et al., 2017), and early weight loss is related to 

longer-term success (Stotland & Larocque, 2005). It is especially important to identify early 

predictors of inadherence so that specialized intervention can be delivered to individuals as 

early as possible. Thus, examining whether the presence of LOC at baseline (1) is associated 

with increased dietary lapse risk and (2) moderates the relationship between affective/

physical triggers and dietary lapses in BWL could help to identify individuals who may be 

more likely to experience long-term difficulties with weight control.

Current Study

First, we examined whether individuals who experienced any LOC episodes within the three 

months prior to starting treatment were more likely to experience dietary lapses during the 

first two weeks of a BWL program. Secondly, we examined whether the presence of LOC 

moderated the relationship between internal affective and physical states and dietary lapses. 

Given the difficulties with retrospective recall of dietary lapses and changing internal states, 

ecological momentary assessment (EMA; a data-collection method utilizing repeated 

sampling in a real-world context) is an ideal method through which to collect data on these 

experiences (Shiffman & Stone, 1998). We hypothesized that presence of LOC at baseline 

(measured by clinical interview) would be associated with increased risk for dietary lapses 

(measured via EMA) during the first two weeks of a BWL program, and that LOC would 

moderate the relationships between uncomfortable internal states (also measured by EMA) 

and dietary lapse occurrence. Specifically, we hypothesized that LOC would strengthen the 

relationship between average levels of uncomfortable states over the two weeks and lapse 
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occurrence (i.e., those with greater average levels of uncomfortable states would be 

especially at risk for lapsing if they also had LOC; between-subjects effect). Additionally, 

we predicted that, controlling for average levels of internal states, LOC would strengthen the 

relationship between momentary increases in uncomfortable internal states and lapse 

occurrence (i.e., within-subjects effect). The present study is a secondary analysis of a larger 

EMA study of dietary lapses among BWL participants (Forman et al., 2017), which 

characterized the location and timing of lapses, examined the relationship between baseline 

lapse frequency and weight loss, and examined predictors of lapses. This study extends these 

findings by examining the potential influence of LOC status on lapse risk and triggers in 

early BWL.

METHODS

Participants

The sample consisted of 189 adults with overweight/obesity (BMI 27–50 kg/

m2;MBMI=36.93 ±5.83 kg/m2; 82.0% female; 70.9% Caucasian; Mage= 51.81 ±9.76 years; ) 

participating in a BWL study (see Forman and colleagues (2016)). The intervention included 

25 group sessions over 12 months, and included all features of standard BWL (e.g., tracking 

food consumption, reducing caloric intake). Although the larger treatment study compared 

the efficacy of standard and an acceptance-based BWL approach, data were collapsed across 

conditions for the present analyses, as conditions were identical for the first few weeks of 

treatment. Participants were recruited from the greater Philadelphia metropolitan community 

through various methods including radio advertisements, flyers, and primary care clinics.

Procedure

Participants were given an Android player (Samsung Galaxy Player 4.0) pre-loaded with a 

custom-designed EMA smartphone application (DrexelEMA). The EMA protocol occurred 

for 14 days within the first three weeks of treatment. Participants were given written and 

verbal instructions on how to use DrexelEMA and how to identify a dietary lapse. 

Participants received six prompts daily at semi-random intervals (i.e., ±30 minutes of 9:30 

am, 12:00 pm, 2:30 pm, 5:00 pm, 7:15 pm, 9:30 pm) and were also instructed to initiate a 

survey whenever they experienced a dietary lapse. Time between the baseline assessment 

and start of treatment and the EMA protocol varied between 1–3 weeks. Procedures were 

approved by the Institutional Review Board of Drexel University.

Measures

LOC—The Overeating section of the Eating Disorder Examination (EDE) version 16, the 

gold standard for assessing for LOC (Grilo, Masheb, Lozano-Blanco, & Barry, 2004; 

Wilfley, Schwartz, Spurrell, & Fairburn, 1997), was administered to all participants. The 

EDE has demonstrated excellent psychometrics (Rizvi, Peterson, Crow, & Agras, 2000).

Ecological Momentary Assessment (EMA)—At each prompt, participants indicated 

whether they had experienced a dietary lapse since the last survey, with lapsing defined as 

“eating or drinking likely to cause weight gain, and/or put weight loss/maintenance at risk.” 

Based on an adapted version of the PANAS (Watson, Clark, & Tellegen, 1988), negative 
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affect (sadness, irritation, loneliness, boredom, stress) and physical states (hunger, 

deprivation, fatigue) were measured on a 5-point Likert scale. To reduce burden, we did not 

include positive affect items. Given evidence that specific affective states are associated with 

dysregulated eating behavior (Berg et al., 2014), we used individual PANAS items rather 

than composite scores. For greater detail on the EMA protocol, see Forman et al (2017).

Statistical analyses

Separate generalized estimating equation (GEE) models based on a negative binomial 

distribution with a logit link function and a first-order autoregressive matrix structure were 

used to examine whether LOC predicted lapse occurrence at the next survey and whether 

each trigger’s impact on lapse occurrence was moderated by LOC. A model containing only 

LOC was used to examine the effect of LOC on lapse risk. All other models included 

between-subject effects (i.e., participants’ mean level across the two weeks) for each 

potential trigger, and lapse occurrence (yes/no) at the current survey. LOC was included as a 

predictor in each model and interactions between LOC and both between- and within-

subject predictors were examined. All between-subjects variables were grand mean centered. 

Within-subjects effects were centered within person. Given the small number of males in the 

sample, we re-ran all analyses excluding males. Results were nearly identical. As such, for 

simplicity, we report results for analyses including both males and females.

RESULTS

Compliance

Mean compliance with prompted EMA surveys was 82.4% (SD=13.3%). Based on visual 

examination of the data, participants with less than 40% compliance with prompted surveys 

(n=3) were excluded from analyses (Forman et al., 2017). Fourteen participants reported no 

lapses during the assessment period; thus, a total of 172 participants contributed data for 

analyses predicting lapses.

Descriptive information

A total of 13,402 baseline EMA recordings (14.0% [n=1,876] from those with LOC), 

representing 2,470 participant days, were obtained. See Table 1 for descriptives for groups 

with and without LOC.

Main effects and moderating role of LOC

The presence of LOC at baseline was positively associated with overall risk for dietary 

lapses (B=.39, SE =.19, Waldχ2 =4.39, p=.04). Unexpectedly, LOC did not significantly 

moderate the effect of within-subjects (i.e., momentary changes, relative to one’s average 

level) increases in any facet of negative affect or physical states on dietary lapse occurrence 

at the next survey (Table 2). However, LOC significantly moderated the relation between 

several facets of between-subjects (i.e., one’s average level across the assessment period, 

relative to other participants’) negative affect/physical states (specifically, boredom, 

loneliness, irritation, hunger, and deprivation) and risk of lapsing at any given survey. The 

moderation effect was similar across variables such that those without LOC were at 

increased risk for lapsing when average levels of hunger, deprivation, boredom, irritation, 
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and loneliness were higher, while those with LOC were at elevated risk for lapses regardless 

of average level of these variables (see Figure 1 for an example). Utilizing False Discovery 

Rate (Benjamini & Hochberg, 1995) for between-subjects interaction p-values, all 

statistically significant p-values remained < .05 when correcting for multiple comparisons.

DISCUSSION

This is the first study to examine whether presence of LOC predicted lapse risk among 

adults beginning BWL treatment, as well as whether LOC moderated the relationship 

between uncomfortable internal states and dietary lapses using EMA. As hypothesized, 

presence of LOC was associated with greater risk of lapse at any given survey, indicating 

that individuals with LOC may experience greater difficulty with adherence to dietary goals 

early in treatment. In particular, tendency to experience LOC may lead to instances of eating 

high-calorie foods and/or eating at unplanned times, potentially leading to greater difficulties 

with staying under a calorie recommendation, even at the beginning of treatment, when 

motivation is typically highest (Webber, Tate, Ward, & Bowling, 2010). Some research has 

suggested that individuals with LOC display poorer outcomes in behavioral weight loss 

treatment (Munsch et al., 2007), although results are mixed. As such, these results suggest 

that early adherence may be a useful intervention target for individuals with LOC.

The second aim of the study was to examine whether those with LOC were more prone to 

dietary lapse due to increased reactivity to internal states. Specifically, we posited that 

individuals with loss of control may be more prone to lapse in attempt to relieve or distract 

from negative affective states, which would be consistent with a body of literature linking 

increases in negative momentary affective states with episodes of LOC and BE (Haedt-Matt 

& Keel, 2011). While several momentary (i.e., within-subjects) increases in uncomfortable 

internal states have been shown to predict subsequent dietary lapses (Forman et al., 2017), 

LOC did not moderate any of these relationships. However, LOC did moderate the 

relationship between participants’ average levels (between-subjects) of hunger, deprivation, 

boredom, irritation, and loneliness. Interestingly and unexpectedly, results revealed that 

individuals with LOC were at elevated likelihood of lapsing regardless of average levels of 

these states, while individuals without LOC experienced increased lapse likelihood only at 

higher average levels of these states. These findings indicate that momentary increases or 

higher average levels (over the two weeks) of uncomfortable states do not confer additional 

risk for lapsing in individuals with LOC. Instead, presence of LOC appears to be a risk 

factor for lapsing independent of the average or momentary level of several internal states. 

However, increasing average levels of uncomfortable internal experiences are associated 

with increased lapse risk among individuals without LOC. It is possible that LOC itself is a 

powerful enough driver of lapses that overall levels of negative affect play less of a role for 

these individuals. While LOC may be driven by a desire to distract from or relieve negative 

affect states (Smyth et al., 2007), perhaps not all eating categorized as “lapsing” serves the 

same function as LOC, consistent with literature demonstrating that LOC is a distinct 

subtype of eating from other types of overeating (Latner, Hildebrandt, Rosewall, Chisholm, 

& Hayashi, 2007).
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Although replication with larger samples of individuals with LOC is needed, the present 

study indicates that individuals with LOC (vs. without) are at greater risk of lapsing even at 

lower average levels of certain internal states. These results are consistent with restraint 

theory (Fairburn, Cooper, & Shafran, 2003), which states that individuals with LOC or BE 

pathology are more likely to see an increase in deleterious eating behaviors when rigid 

dietary restraint is high (due to deprivation, hunger and cravings), as it is during BWL. 

Consequently, it may be beneficial to attempt to target LOC directly (vs. targeting negative 

affect) to improve adherence in early BWL among these individuals. For example, those 

with LOC could be delivered targeted interventions from cognitive behavioral treatment 

known to reduce rigid dietary restraint and improve LOC (e.g., engaging in regular eating 

and engaging in alternative activities during urges; Fairburn, Cooper, & Shafran, 2003). 

These strategies, which aim to limit excessive dietary restraint while still inducing a negative 

calorie balance, could be integrated into standard BWL. Additionally, individuals without 

LOC who report high average levels of hunger, deprivation, boredom, irritation, and 

loneliness may benefit from interventions that aim to reduce or provide additional skills for 

coping with these experiences to improve adherence.

Study strengths include use of EMA to examine prospective relationships between internal 

experiences and lapse occurrence as measured in real-time, as well as examination of these 

relationships in a treatment-seeking sample. Key limitations include a relatively small 

subsample who endorsed LOC (which may have precluded our ability to detect differences), 

and failure to assess other internal experiences (e.g., positive affect) or social situations (e.g., 

parties) that may lead to lapses and may differentially relate to LOC. Additionally, while 

showing distinct advantages over traditional self-report, EMA still involves individuals 

reporting on their own behavior. As such, there may have been problems with recall bias and 

some level of subjectivity with lapse identification (i.e. in deciding what put one’s weight 

loss goals at risk). It is also important to note that LOC and binge episodes were not 

collected via EMA. Future research should examine whether LOC severity (e.g., frequency 

and size of LOC episodes, diagnosis of binge eating disorder) impacts these relationships, 

and should examine differential predictors of both LOC/binge episodes (as measured via 

EMA) and dietary lapses within individuals in BWL. Additionally, given the poor long-term 

outcomes of BWL (Wadden & Butryn, 2003), it will also be important to examine factors 

that drive dietary lapses later on in treatment.

Overall, this study suggests that LOC differentially impacts dietary adherence during early 

BWL treatment. Given research that early performance in BWL predicts later outcomes 

(Stotland & Larocque, 2005), these findings highlight need for additional investigation of 

momentary correlates of inadherence to dietary prescriptions.
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Figure 1. 
Moderating role of loss-of-control eating on the relation between overall loneliness and risk 

for dietary lapse
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