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The Role of Craving in Emotional and Uncontrolled Eating

Christina L. Verzijl, Erica Ahlich, Robert C. Schlauch, and Diana Rancourt
Department of Psychology, University of South Florida, 4202 East Fowler Ave, Tampa, FL 33620

Abstract

This study presents a novel application of the cognitive processing model of alcohol craving 

(CPMA) from the addictions field to the role of food craving in the well-established restrained 

eating–overeating relationship associated with binge eating disorder (BED). A community sample 

(N = 1058, ages 18-66) completed an online survey assessing four core domains: restrained eating, 

trait food craving, uncontrolled eating, and emotional eating. In accordance with the CPMA, food 

craving emerged as a significant indirect effect of the association between restrained eating and 

both uncontrolled and emotional eating. Gender did not significantly moderate any direct or 

indirect associations, suggesting that gender may not change the pattern of association between 

restrained eating and different facets of overeating. Results suggest that treatments targeting binge 

eating behaviors may benefit from 1) explicitly addressing the activation of food craving rather 

than concentrating on reducing restrained eating and 2) recognizing that food craving may be an 

important gender-neutral target with the potential to reduce binge and overeating behaviors. Future 

research should extend these preliminary findings by examining the application of the CPMA to 

eating behaviors while jointly investigating antecedents and contextual factors.
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Introduction

Worldwide obesity prevalence has more than doubled since 1980, with over 600 million 

individuals meeting obese weight status in 2014 (World Health Organization, 2016). Obesity 

status is associated with binge eating disorder (BED; Spitzer et al., 1992), with 87% of 

individuals diagnosed with BED meeting criteria for obese weight status (Villarejo et al., 

2012), suggesting overlapping risk factors for these conditions. Binge eating, a core 

diagnostic criteria of BED (American Psychiatric Association, 2013), is associated with both 

uncontrolled (Spitzer et al., 1992) and emotional eating (Masheb & Grilo, 2006), and all 

three overeating behaviors are risk factors for obesity (Desai, Miller, Staples, & Bravender, 

2008; Ganley, 1989; Rohrer, Vickers-Douglas, & Stroebel, 2009). Despite the high 
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comorbidity and overlap in associated behaviors, treatment efforts targeting both obesity and 

binge eating behaviors are largely unsuccessful (Reas & Grilo, 2014; Wadden et al., 2013), 

underscoring the need to investigate novel processes associated with overeating behaviors 

(e.g., uncontrolled and emotional eating).

Restrained eating and food craving have emerged as important risk factors for overeating 

behaviors (Lowe, 2002; Neumark-Sztainer, Wall, Haines, Story, & Eisenberg, 2007); 

however, theoretical models incorporating both processes to explain overeating behaviors are 

limited. Drawing from the alcohol use literature, the cognitive processing model of craving 

(CPMC; Tiffany, 1990; Tiffany & Conklin, 2000) provides a framework through which the 

relationships between restrained eating, food craving, and problematic overeating behaviors 

can be understood and posits food craving as a potential target for intervention that is 

relevant to both obesity and BED.

Restrained eating, defined as an intentional restriction of food intake (Lowe, 2002), is 

consistently linked with overeating behaviors. Although this relationship seems 

counterintuitive, many highly influential theories variously conceptualize the well-

established relationship (disinhibition hypothesis: Herman & Polivy, 1975; boundary model: 

Herman & Polivy, 1980; goal conflict model: Stroebe, Mensink, Aarts, Schut, & Kruglanski, 

2008). Collectively, these models explain the tendency of individuals restraining their food 

intake to overeat in response to negative cognitions or emotions, by breaking self-imposed 

dietary boundaries, or due to violation of internal goals. While these theoretical models have 

accrued evidence supporting the role of both internal and external cues, this prior work is 

limited by its discounting of the experience of food craving in the restrained–overeating 

behavior relationship.

Food craving has been defined as an intensely strong desire for a specific food, or specific 

type of food (Gendall, Joyce, & Sullivan, 1997) and a psychological or physiological 

motivational state that prompts the consumption or ingestion of a desired substance (Meule 

& Kübler, 2012). Showing strong associations with both overeating/binge eating behaviors 

(Havermans, 2013; Moreno, Warren, Rodríguez, Fernández, & Cepeda-Benito, 2009; Rogers 

& Smit, 2000) and restrained eating (Burton, Smit, & Lightowler, 2007; Cepeda-Benito, 

Fernandez, & Moreno, 2003), food craving is substantially higher in individuals who engage 

in binge eating compared to those who do not (e.g., Moreno et al., 2009; Ng & Davis, 2013). 

Further, dieters report stronger and less resistible cravings than non-dieters (Massey & Hill, 

2012). Thus, food craving may act as potent risk factor for overeating behaviors and serve as 

a common trigger for the development of binge eating behavior (American Psychiatric 

Association, 2015; Neumark-Sztainer et al., 2007) and obesity status (Drewnowski, Kurth, 

Holden-Wiltse, & Saari, 1992). More importantly, its associations with both restrained 

eating and overeating suggests a potential mechanistic relationship that may help clarify the 

restrained eating–overeating relationship.

Addiction models are increasingly applied to understand the neural mechanisms, behaviors, 

and cognitions involved in maladaptive eating (Cartwright & Stritzke, 2008; Cartwright et 

al., 2007; Hoebel, 1999) and may provide a framework through which the paradoxical 

relationship between restrained eating and overeating can be understood. The cognitive 
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processing model of alcohol craving (CPMA; Tiffany, 1990; Tiffany & Conklin, 2000) may 

be particularly appropriate for understanding the role of food craving in this relationship. 

According to this model, when individuals attempt abstinence, alcohol craving occurs in 

parallel with either 1) the presentation of an obstacle to consumption (e.g., an individual’s 

favorite bar is closed), or 2) attempts to inhibit the execution of alcohol consumption (e.g., 

someone recently sober trying to remain sober). In theory, for individuals experiencing 

alcohol use disorder, the activation of craving helps to explain the relationship between 

attempts at alcohol abstinence and continued excessive use. Applying the CPMA to eating 

behaviors would suggest that the association between restrained eating and overeating 

behaviors may be accounted for by food craving.

Two facets of overeating are of particular interest due to their similarities with the addiction 

literature: uncontrolled eating and emotional eating. Uncontrolled eating is characterized by 

a loss of control during food intake (Karlsson, Persson, Sjöström, & Sullivan, 2000), and is 

similar to the concept of loss of control drinking which has been characterized as an 

underlying explanation for overconsumption of alcohol (Heather, Tebbutt, Mattick, & Zamir, 

1993; Jellinek, 1960; Lyvers, 2000). Indeed, data suggest that treatment-seeking individuals 

with overeating behaviors who are subsequently diagnosed with BED report uncontrolled 

eating episodes as particularly impairing (Spitzer et al., 1992). Similarly, uncontrolled eating 

is strongly associated with obese status (Rohrer et al., 2009). In contrast, emotional eating 

represents the tendency to overeat during the experience of dysphoric mood states (Karlsson 

et al., 2000). Originally derived from theories of obesity (Bruch, 1973; Kaplan & Kaplan, 

1957), emotional eating occurs in an effort to reduce emotional distress (Karlsson et al., 

2000), and is similar to theories and supporting evidence that individuals use alcohol to cope 

with negative affect (e.g., Baker, Piper, McCarthy, Majeskie, & Fiore, 2004; Cooper, Frone, 

Russell, & Mudar, 1995; Sher, 2007). Emotional eating research indicates that individuals 

diagnosed with BED report an association between anxiety-related emotional eating and 

more frequent binge eating episodes (Masheb & Grilo, 2006). Building upon alcohol 

literature, the current study independently considers the applicability of the CPMA to 

uncontrolled and emotional eating.

Current Study

The current study sought to test an application of a theoretical framework that incorporated 

restrained eating, overeating, and craving to better understand the potential mechanisms 

underlying the well-established association between restrained eating and overeating. Based 

on previous literature, it was hypothesized that: (1) greater restrained eating and food 

craving would be associated with increased overeating (i.e., both uncontrolled and emotional 

eating) and (2) consistent with the CPMA, food craving would emerge as an indirect effect 

of the relationships between restrained eating and each facet of overeating.

Further, potential gender differences in these relationships were examined. Research 

suggests mean level differences in the constructs of interest across genders, with women 

consistently reporting greater degrees of restrained eating (Burton et al., 2007), higher levels 

of food craving (Opwis, Schmidt, Martin, & Salewski, 2017), a greater number of 

uncontrolled eating episodes (Striegel-Moore et al., 2009) and more emotional eating 
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(Konttinen, Männistö, Sarlio-Lähteenkorva, Silventoinen, & Haukkala, 2010; Larsen, van 

Strien, Eisinga, & Engels, 2006) compared to men. Early work also suggests that craving for 

specific types of foods also may differ by gender (Pelchat, 1997). Thus, this study explored 

gender as a potential moderator of all direct and indirect associations for both uncontrolled 

and emotional eating to test whether these established gender differences also represent 

differences in mechanistic processes.

Method

Participants and Procedures

The study received approval from the University of South Florida’s Institutional Review 

Board. Participants were sampled via Amazon’s Mechanical Turk (MTurk), and completed a 

series of questionnaires online lasting approximately 45-minutes to earn $0.50. MTurk 

represents the dominant crowdsourcing market used by academic researchers (Buhrmester, 

Kwang, & Gosling, 2011; Mason & Suri, 2012). MTurk allows for rapid data collection, is 

inexpensive, and represents attentive (Hauser & Schwarz, 2016) and diverse populations 

(Gosling & Mason, 2015; Mason & Suri, 2012; Weinberg, Freese, & McElhattan, 2014). 

Inclusion criteria included being between the ages of 18 and 65 years, living in the United 

States, and being native English speakers.

Data quality was evaluated in multiple ways. First, MTurk has policies and built-in 

reputation systems to reinforce participants who provide quality data (Mason & Suri, 2012). 

Second, three attention checks were inserted throughout the questionnaire (e.g., “I have been 

to every country in the world”; Meade & Craig, 2012) to ensure quality data and guard 

against the increasing threat of form-completion bots (Prince, Litovsky, & Friedman-

Wheller, 2012). Data suggest that missing two or more attention checks is associated with 

less reliable data (Aust, Diedenhofen, Ullrich, & Musch, 2013). Third, visual inspections for 

careless responding (e.g., same value across surveys) were conducted.

Of the original 1250 individuals who consented to participate, 193 individuals were 

excluded from analyses for either failing two or more attention checks (n = 129), showing 

excessive missing data (n = 63), or missing data on variables of interest (n =1), leaving a 

total of 1057 individuals for analysis. This sample was 59.70% women (n = 632) and ranged 

in age from 18 to 66 (M = 37.15, SD = 11.82). Participants’ mean body mass index (BMI) 

was 27.20 (SD = 6.70), which is in the overweight range. Ninety-three percent (92.9%) 

identified as non-Hispanic, Spanish or Latino (6.8% Hispanic, Spanish, or Latino, 0.2% 

unknown). Of those who identified as Non-Hispanic, Spanish or Latino, 83.3% identified as 

White, 6.3% as Black, 6.7% as Asian, 0.8% as American Indian or Alaskan Native, 0.2% as 

Native Hawaiian or Pacific Islander, and 2.6% as other/multiracial. Of those who identified 

as Hispanic, Spanish or Latino, 58.3% identified as White, 6.9% as Black, 2.7% as Asian, 

1.4% as American Indian or Alaskan Native, and 26.4% as other/multiracial.

Measures

The data were collected as a part of a larger investigation of eating, weight, and substance 

use attitudes and behaviors. The following are relevant to the current study.
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Demographics—Demographic data including age, gender, race/ethnicity, height and 

weight, were collected via self-report. Body mass index (BMI) was used as an index of body 

weight adjusted for participant height, and calculated from by using the equation BMI = 

Weight (kg)/Height (m)2.

Food Craving—Trait food craving was assessed with the General Food Craving 

Questionnaire – Trait (G-FCQ-T; Nijs, Franken, & Muris, 2007). The 21-item scale 

measures a general ‘desire for food’ or ‘desire to eat’ and consists of four subscales: (1) 

preoccupation with food, (2) loss of control, (3) positive outcome expectancy, and (4) 

emotional craving. Items are summed to generate a total craving score, with higher scores 

indicating more trait-like characteristics of food craving, including a general urge to eat. A 

sample item from this scale is “I find myself preoccupied with food” with responses ranging 

from 1 (never or not applicable) to 6 (always). The internal consistency of this scale has 

been established with adult men and women (α = .94; Alberts, Thewissen, & Raes, 2012; α 
= .94; Nijs et al., 2007) and was similarly high in the current sample (women α = .97; men α 
= .96). The G-FCQ-T was presented to respondents as the third questionnaire in the larger 

survey.

Restrained Eating—The restrained eating subscale of the Dutch Eating Behavior 

Questionnaire (DEBQ; Van Strien, Frijters, Bergers, & Defares, 1986) was used to assess 

restrained eating and presented as the seventh questionnaire in the larger survey. The 

subscale consisted of 10-items rated on a five-point scale from 1 (never) to 5 (very often). 

Items are summed for a total score, with higher scores indicating a greater degree of food 

restriction. An example item is “When you have eaten too much, do you eat less than usual 

the following day?” The restraint scale demonstrated acceptable internal consistency in past 

research (α = .95; Stice & Agras, 1998; Van Strien et al., 1986), as well as in the current 

sample (women α = .94; men α = .94).

Uncontrolled and Emotional Eating—Eating behavior was assessed using the 

uncontrolled and emotional eating subscales of the revised Three Factor Eating 

Questionnaire (TFEQ-R18V2; Cappelleri et al., 2009), which was presented as the fifth 

questionnaire in the larger survey. The 9-item uncontrolled eating subscale reflects difficulty 

in regulation or loss of control while eating. A sample item is “Sometimes when I start 

eating, I just can’t seem to stop” with responses ranging from 1 (definitely true) to 4 

(definitely false). The 6-item emotional eating subscale measures overeating that occurs 

during dysphoric mood states. A sample item is “When I feel blue, I often overeat” with 

responses ranging from 1 (definitely true) to 4 (definitely false). For both subscales, higher 

values indicate more overeating behavior. Both the uncontrolled eating and emotional eating 

subscales have shown high internal consistency in past research with adult men and women 

(α = .82; α = .89; Keskitalo et al., 2008), which was replicated in the current sample 

(women: uncontrolled α = .89; emotional α = .95; men: uncontrolled α = .89; emotional α 
= .96).
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Data Analytic Strategy

Descriptive statistics were examined using independent samples t-tests and bivariate 

correlations (see Tables 1 and 2). Hypotheses were tested in SPSS using PROCESS Model 

59 (Hayes, 2013) with 10,000 bootstrapped estimates. This model estimates a moderated 

indirect effect by evaluating the impact of the moderator on the indirect effect, as well as the 

predictive relationship to the direct effect. In both models, the independent variable was 

restrained eating, the intervening variable was trait food craving, and the dependent variable 

was either uncontrolled eating or emotional eating, with BMI and age as covariates. Gender 

was included as a moderator of each of the paths in the indirect effect model.

Due to concerns about potential measurement contamination between two factors included 

in the intervening variable (i.e., G-FCQ-T loss of control and emotional craving factors) and 

the two dependent variables (i.e., TFEQ-R18V2 uncontrolled and emotional eating 

subscales), factors of concern were excluded from the intervening variable calculation for 

individual model estimates. Specifically, G-FCQ-T loss of control factor items were 

removed from the food craving variable when uncontrolled eating was the dependent 

variable. Similarly, G-FCQ-T emotional craving factor items were excluded from the food 

craving variable when emotional eating was the dependent variable.

Results

Descriptive Statistics

The zero-order correlations, means, and standard deviations of all relevant variables are 

presented in Tables 1 and 2, respectively. Results indicated that women were significantly 

older than men, t(1055) = −2.95, p = .003. Consistent with past research, women reported 

higher levels of restrained eating, t(1055) = −5.85, p < .001, higher levels of food craving, 

t(1055) = −4.36, p < .001, more uncontrolled eating, t(1055) = −2.92, p = .004, and more 

emotional eating episodes, t(1055) = −5.70, p < .001, compared to men.

Moderated Indirect Effect Analyses

Uncontrolled Eating—Controlling for BMI and age, food craving was examined as an 

indirect effect of the association between restrained eating and uncontrolled eating, with 

gender as a potential moderator (see Figure 1). The overall model accounted for 61% of the 

variance in uncontrolled eating. Higher BMI (b = .08, 95% CI [.05, .12], p < .001) and 

younger age (b = −.02, 95% CI [−.04, −.00], p = .03) were associated with more 

uncontrolled eating. Greater restrained eating was associated with higher levels of food 

craving (b = .27, 95% CI [.12, .42], p < .001) and higher levels of food craving were 

associated with more frequent uncontrolled eating (b = .30, 95% CI [.27, .32], p < .001). A 

significant indirect effect of food craving on the association between restrained eating and 

uncontrolled eating was observed for both women (b = .09, 95% CI [.05, .12]) and men (b 
= .08, 95% CI [.04, .12]). Gender did not moderate any of the paths within the model and the 

magnitude of the indirect effect estimate was not significantly different across gender groups 

(b = .01, 95% CI [−.05, .06]).
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Emotional Eating—Controlling for BMI and age, food craving was examined as an 

indirect effect of the association between restrained eating and uncontrolled eating, with 

gender as a potential moderator (see Figure 2). The overall model accounted for 48% of the 

variance in emotional eating. Higher BMI was associated with more emotional eating (b = .

10, 95% CI [.06, .14], p < .001); age was not significant (b = .01, 95% CI [−.01, .03], p = .

52). Greater restrained eating was associated with greater food craving (b = .31, 95% CI [.

14, .49], p < .001), and higher levels of food craving were associated with more frequent 

emotional eating (b = .19, 95% CI [.17, .22], p < .001). A significant indirect effect of food 

craving on the association between restrained eating and emotional eating was observed for 

both women (b = .07, 95% CI [.04, .10]) and men (b = .06, 95% CI [.03, .09]). Similar to 

uncontrolled eating, gender did not moderate any of the paths within the model and the 

magnitude of the indirect effect estimate was not significantly different across gender groups 

(b = .01, 95% CI [−.03, .05]).

Discussion

The current study builds upon past theories describing the restrained eating–overeating 

relationship and presents a novel application of a theoretical model from the addictions field. 

In accordance with the CPMA, food craving emerged as a significant indirect effect of the 

association between restrained eating and both uncontrolled and emotional eating, 

suggesting that attempts to restrain one’s eating may activate food cravings, thereby 

increasing the risk of overeating. Notably, gender was not a moderator of these associations. 

The present study addresses a gap in current literature by presenting a model that integrates 

and explicitly recognizes the role of food craving in the established association between 

restrained eating and overeating behaviors. Further, findings support food craving as a 

potential treatment target for both individuals with binge eating behaviors and obesity. 

Notably, these findings suggest that gender may not change the pattern of association 

between restrained eating and different facets of overeating.

Consistent with substance use treatment findings that targeting craving improves treatment 

outcomes (Helstrom et al., 2016; Monterosso et al., 2001), results of the current study 

suggest that explicitly targeting the activation food craving may confer treatment benefits. 

Rather than focusing attention on reducing restrained eating behaviors, the results of the 

current study indicate efforts should concentrate on reducing the activation of, and coping 

with the sensations associated with, food craving. Both pharmacological (Greenway et al., 

2010; Greenway et al., 2009) and behavioral treatments (Alberts, Mulkens, Smeets, & 

Thewissen, 2010; May, Andrade, Batey, Berry, & Kavanagh, 2010) have begun to focus on 

food craving in individuals of obese weight status, those impaired by binge eating episodes, 

and those subsequently diagnosed with BED. Unfortunately, these treatment efforts show 

mixed results at reducing food craving activation. Similar to work in the addictions field 

showing the utility of mindfulness to decrease alcohol cravings (Bowen et al., 2009), 

mindfulness-based interventions show some promise of reducing food craving, which is 

associated with reduced loss of control eating following exposure to food cues (Alberts et 

al., 2010). The current application of the CPMA further supports empirical data from the 

eating disorder and obesity literatures indicating that treatments targeting restrained and 
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overeating behaviors should allocate greater attention to the reduction of food craving, 

which may garner benefits to both individuals with BED and/or obesity.

Consistent with past findings, results indicate that the presentation of restrained eating 

(Williamson, Serdula, Anda, Levy, & Byers, 1992), food craving (Opwis et al., 2017; 

Weingarten & Elston, 1991), and both facets of overeating (Konttinen et al., 2010; Turner, 

Luszczynska, Warner, & Schwarzer, 2010) differ across levels of gender, with women 

showing greater levels of disordered eating behavior than men. Larsen et al. (2006) reported 

gender differences in emotional eating among a sample of individuals with obese or 

overweight status, and argued for gender-specific treatments targeting emotional eating. 

While the current results show corresponding mean level differences, the mechanistic 

processes involved in the restrained eating–overeating relationship seem to function 

similarly across men and women. Thus, food craving, which accounts for a significant 

proportion of variance in the restrained eating–emotional eating relationship, may be an 

important and gender-neutral treatment target. Treatments aimed at reducing emotional 

eating and overeating more broadly may benefit from focusing on non-gender specific 

processes.

Consistent with Luo and colleagues’ (2016) call to utilize community samples to capture the 

full range of severity of eating pathology, this study benefited from novel contributions 

including an application of an addictions model to common maladaptive eating behaviors in 

a large community sample. Despite these strengths, a number of limitations deserve 

consideration. The current study relied on self-report measures; however, past research 

indicates that subjective binge eating episodes have comparable outcomes to objective binge 

eating episodes when criteria are presented clearly (Kerzhnerman & Lowe, 2002). Second, 

while the current study represented cross-sectional data, this is the first test of a theoretical 

model with transdiagnostic implications that highlights potentially similar maintaining 

processes across substance use and eating disorders. Given the promising findings, this novel 

application of the CPMA to eating behaviors should be replicated using longitudinal 

analyses to establish temporal ordering. In addition, the current model may be limited to the 

understanding of emotional eating in response to negative emotions, rather than emotional 

eating broadly. Future research should investigate the applicability of this model to 

emotional eating in response to both positive and negative emotional states. Third, the 

current sample may not be wholly representative of broader community samples. 

Additionally, due to the large proportion of non-Hispanic White participants, findings may 

not generalize to individuals of other racial/ethnic groups. Lastly, data were collected via a 

crowdsourcing data collection tool. To further guard against form-completion bots, future 

research should consider implementation of extra precautionary measures such as inserting 

Completely Automatic Public Turing Tests to discriminate between human and computer 

responders.

Despite these limitations, this study supported the application of the CPMA to elucidate the 

association between restrained and overeating eating behaviors and suggests that food 

craving may be a gender-neutral process. The present study broadens our understanding of 

role of food craving on the restrained eating–overeating relationship and establishes gender 

similarities in the way these processes function. Future research should further explore the 
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application of the CPMA to eating behaviors while jointly investigating antecedents and 

contextual factors, as well as additional cognitive, affective, and biological underpinnings 

related to food intake.
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Figure 1. 
Graphic representation with unstandardized regression coefficients of moderated mediation 

of indirect effect model of uncontrolled eating (* p < .05; ** p < .001)
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Figure 2. 
Graphic representation with unstandardized regression coefficients of moderated mediation 

of indirect effect model of emotional eating (* p < .05; ** p < .001).
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