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Abstract

The current study examined the association between affect and self-reported alcohol intoxication 

in women with bulimia nervosa (BN; N = 133). Participants completed a two-week ecological 

momentary assessment protocol. Momentary global positive affect (PA) and negative affect (NA), 

as well as the facets of NA (fear, guilt, hostility and sadness), were measured. Forty-five 

participants endorsed that they “got drunk” during the study period. Daily mean and variability of 

global PA and NA were compared between days with self-reported alcohol intoxication and days 

without self-reported alcohol intoxication. Trajectories of affect were modeled prior to and 

following episodes of self-reported alcohol intoxication. There were no differences in the mean or 

variability of PA or NA on days characterized by self-reported alcohol intoxication compared to 

days with no self-reported alcohol intoxication (ps > 0.05). PA decreased significantly prior to 

self-reported alcohol intoxication and remained stable afterwards. There were no changes in global 

NA before or after self-reported alcohol intoxication, but an examination of the facets of NA 

showed that sadness increased following episodes of self-reported alcohol intoxication. These 

findings showed only partial support for a negative reinforcement model of alcohol use in women 

with BN.

Keywords

Bulimia Nervosa; Alcohol Use; Ecological Momentary Assessment

Corresponding author: Tel.: (612) 625-1838; fax: (612) 626-5103. episetsk@umn.edu. 

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
Psychiatry Res. Author manuscript; available in PMC 2017 June 30.

Published in final edited form as:
Psychiatry Res. 2016 June 30; 240: 202–208. doi:10.1016/j.psychres.2016.04.044.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



 1. Introduction

Bulimia nervosa (BN) involves recurrent binge eating episodes, compensatory behaviors 

such as vomiting and laxative use, and a self-concept dominated by shape and weight 

(American Psychiatric Association, 2013). The health consequences of BN can be severe 

and BN is marked by increased mortality (Arcelus et al., 2011). Individuals with BN 

frequently have comorbid alcohol use disorders (AUD) with comorbidity rates ranging from 

30 to 50% (Bulik et al., 1997; Dansky et al., 2000; Holderness et al., 1994; Mitchell et al., 

1985). The high comorbidity of BN and AUD is particularly concerning as it is associated 

with an increased prevalence of both major depressive disorder and suicide attempts 

(Duncan et al., 2006).

Several hypotheses have been posited to explain the high co-occurrence of eating disorders 

and substance use disorders, which focus on either shared or causal etiological 

conceptualizations (Wolfe and Maisto, 2000). In terms of a shared etiological 

conceptualization, a shared genetic liability to develop both disorders has been the primary 

hypothesis investigated. There is evidence of shared genetic factors between bulimic 

behaviors and alcohol misuse (Baker et al., 2010; Munn-Chernoff et al., 2013; Slane et al., 

2012; Trace et al., 2013); however, one study has shown this shared genetic liability to be 

small (Kendler et al., 1995). More of the research to date has focused on exploring possible 

causal etiologies, typically based on the eating disorder preceding the substance use disorder 

(Wolfe and Maisto, 2000). Longitudinal data support this trajectory, as adolescents with BN 

or purging behavior are more than twice as likely to develop binge drinking behavior as non-

eating disorder peers (Field et al., 2012). Self-medication and tension-reduction are the two 

causal conceptualizations that have received the most research attention (Wolfe and Maisto, 

2000) and are based on the hypotheses that individuals with eating disorders use substances 

to alleviate depression (self-medication) or anxiety (tension-reduction), highlighting the role 

of affect in the development of substance use in individuals with eating disorders. There is 

also clinical utility in focusing on mechanisms that maintain AUD in individuals with BN, as 

these findings may be more useful in designing targeted treatment and prevention efforts.

One such maintenance process involves the idea that bulimic behaviors as well as alcohol 

use serve as strategies to regulate emotions (Dansky et al., 2000). Emotion regulation 

deficits have been demonstrated separately in both BN (Engel et al., 2007) and AUD 

samples (Berking et al., 2011). Further, both BN and AUD have each been associated with 

high and comparable levels of negative urgency, a personality trait defined as the tendency to 

act rashly in response to negative affect (Fischer et al., 2012). Therefore, one hypothesis for 

the high comorbidity of BN and AUD is that individuals with emotion regulation difficulties 

use both eating disorder behaviors and alcohol to regulate negative affect (NA). These 

behaviors may then be maintained through negative reinforcement. Additionally, alcohol use 

has been posited to increase positive affect (PA) and thus be maintained through positive 

reinforcement (Sher and Grekin, 2007). Given that many individuals with BN experience 

anhedonia (Tchanturia et al., 2012), momentary increases in positive affect may be 

particularly reinforcing in this population.
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One critique of the literature exploring the comorbidity of eating disorders and substance use 

has been the reliance on prevalence data rather than behavioral data (Wolfe and Maisto, 

2000). Ecological momentary assessment (EMA) measures behavioral and psychological 

variables in “real time” and thus is an ideal methodology to explore behaviors in relation to 

affect (Stone and Shiffman, 1994; Stone and Shiffman, 2002). Previous research using EMA 

in BN has shown that NA, particularly guilt, increases prior to behaviors such as binge 

eating and/or purging, and decreases significantly after, indicating that these behaviors may 

be maintained through negative reinforcement (Berg et al., 2013; Smyth et al., 2007). In 

non-eating disorder samples, EMA data reveal that the time period prior to substance use is 

marked by high NA, specifically nervousness and anger (Swendsen et al., 2000; Todd et al., 

2009). Although most of the EMA research in alcohol use has not monitored affect directly 

after the drinking episode, the anxiolytic properties of alcohol have been shown to decrease 

feelings of NA (Baker et al., 2004). Thus, the maintenance mechanism of alcohol use may 

also be negative reinforcement (Baker et al., 2004). The hypothesis that individuals with BN 

also use alcohol to regulate negative emotions is supported by studies using self-report 

measures, as individuals with BN are more likely to endorse drinking to cope with negative 

emotions than individuals with no eating disorder (Luce et al., 2007). However, retrospective 

recall of motives to drink are limited by recall bias and do not allow for a momentary, 

functional assessment of the association between alcohol consumption and affect.

Although there is evidence that binge eating/purging and alcohol use function to mitigate 

negative affect in BN and AUD samples, respectively, little is known about the function of 

alcohol use in individuals with BN in the context of momentary emotion regulation. The 

primary aim of the present study was therefore to examine the association between affect 

and self-reported alcohol intoxication in a sample of women with BN using EMA. Three 

specific research questions were investigated: 1) Does mean positive affect (PA) and NA on 

days characterized by self-reported alcohol intoxication differ from days with no self-

reported alcohol intoxication in a sample of women with BN? We hypothesized that mean 

PA would be lower and mean NA would be higher on days with self-reported alcohol 

intoxication than days with no self-reported alcohol intoxication; 2) Is there more variability 

in PA and NA on days characterized by self-reported alcohol intoxication than days with no 

self-reported alcohol intoxication? We hypothesized that days characterized by self-reported 

alcohol intoxication would have higher variability in both PA and NA than days with no self-

reported alcohol intoxication; and 3) Is self-reported alcohol intoxication preceded by 

decreased PA and increased NA and reinforced by increases in PA and decreases in NA 

following these episodes? We hypothesized that PA would decrease and NA would increase 

prior to the episode of self-reported alcohol intoxication and that PA would increase and NA 

would decrease following these episodes. We also included an exploratory aim to examine 

the effect of self-reported alcohol intoxication on four facets of NA, specifically guilt, fear, 

hostility, and sadness.
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 2. Material and Methods

 2.1 Participants

Participants were 133 adult women who met Diagnostic and Statistical Manual of Mental 

Disorders (4th ed., text rev.; American Psychiatric Association, 2000) criteria for BN. 

Participants ranged in age from 18 to 55 years, with a mean age of 25.3 (SD = 7.6 years). 

Most participants were Caucasian (95.5%), currently employed (73.3%), and had never been 

married (63.9%). Lifetime rates of Axis I disorders were 87.0% for mood disorders and 

59.5% for anxiety disorders. All participants were at least 85% of ideal body weight (mean 

body mass index [BMI] 23.9, SD = 5.2). Detailed descriptions of participants' demographic 

data, symptom severity, and rates of co-occurring psychopathology have been previously 

reported (Crosby et al., 2009; Smyth et al., 2007).

 2.2 Procedure

This study was approved by the Institutional Review Boards of the University of North 

Dakota and MeritCare Hospital (Fargo, ND) and was carried out in accordance with the 

latest version of the Declaration of Helsinki. Participants were recruited through clinical, 

community, and campus advertisements. Interested participants were initially screened over 

the phone for inclusion and exclusion criteria. Eligible participants were scheduled for an 

informational meeting during which they received information about the study, had the 

opportunity to ask questions about their participation, and then provided written informed 

consent. Participants completed two assessment visits during which they completed a battery 

of assessments including semi-structured interviews, self-report questionnaires, and an 

electrolyte screening to ensure medical stability.

After baseline assessments, eligible participants were given palm-top computers to complete 

EMA assessments over the course of the next two weeks. The EMA assessment protocol 

implemented three types of daily self-report methods: 1) signal-contingent recording; 2) 

interval-contingent recording; and 3) event-contingent recording. With regard to the signal-

contingent recording, participants were signaled by the palm-top computer to complete 

EMA assessment ratings at six semi-random times throughout the day that were all within 

20 min of each of six “anchor” times distributed evenly throughout the day: 8:30 a.m., 11:10 

a.m., 1:50 p.m., 4:30 p.m., 7:10 p.m., and 9:50 p.m. With regard to interval-contingent 

recording, participants were instructed to complete EMA assessment ratings at the end of 

each day. Participants were instructed to complete an event contingent recording 

immediately following binge eating or purging. During each recording, participants 

completed two questionnaires, described below. Participants received $200 for completing 

the two-week assessment period and were given a $50 bonus for completing at least 85% of 

assessments within 45 min of the palmtop signal. For additional detail regarding the 

procedure, please refer to Smyth et al. (2007)

 2.3 Baseline Measures

 2.3.1. Structured Clinical Interview for DSM–IV Axis I Disorders, Patient 
Edition (SCID– I/P)—The SCID–I/P (First et al., 2002) is a semi-structured interview that 

measures Axis I psychopathology. The SCID–I/P was administered by a trained doctoral-
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level psychologist and was used to establish lifetime history of Axis I disorders. The SCID–

I/P was used to determine whether participants met current DSM–IV criteria for BN, 

lifetime criteria for an alcohol use disorder, and lifetime criteria for any other substance use 

disorder (except nicotine abuse or dependence). All interviews were audiotaped, and inter-

rater reliability was calculated on 25 cases from the sample. The kappa coefficient for 

current DSM–IV BN diagnosis was 1.0.

 2.3.2. Eating Disorder Examination (EDE; Fairburn and Cooper, 1993; 
Fairburn et al., 2008)—The EDE is a widely-used clinician-administered interview 

comprised of four subscales (Restraint, Eating Concern, Shape Concern, & Weight Concern) 

reflecting the severity of specific dimensions of eating disorder psychopathology, as well as 

a Global score. This measure exhibits adequate reliability and demonstrates validity for the 

assessment of eating disorder symptoms (Berg et al., 2012; Fairburn et al., 2008). The 

Global score was used in the current study.

 2.3.3. Beck Depression Inventory (BDI)—The BDI is a 21-item self-report 

questionnaire that assesses the severity of current depressive symptoms. The reliability and 

validity of the BDI have been well documented (Beck et al., 1988). Coefficient alpha in the 

present study was 0.90.

 2.4 Momentary EMA Measures

 2.4.1. Positive and Negative Affect States (PANAS)—The PANAS (Watson, 1988) 

measures two general dimensions of affect (i.e., positive and negative) as well as facets of 

affect (e.g., fear, guilt). A subset of items was administered and those items were chosen 

based on their factor loadings (Smyth, et al., 2007). Thirteen items were selected for PA: 

alert, attentive, calm, cheerful, concentration, confident, determined, energetic, enthusiastic, 

happy, proud, strong, and relaxed. Eleven items from the PANAS were chosen to assess 

momentary NA: afraid, lonely, irritable, ashamed, angry, disgusted, nervous, dissatisfied 

with self, jittery, sad, and angry with self. Participants were asked to rate the extent to which 

they currently felt these emotions on a 5-point Likert scale, ranging from 1 (not at all) to 5 

(extremely). The internal consistency of the abbreviated PA scale (0.87) and NA scale (0.92) 

was consistent with the internal consistency of the full scales when assessed at the 

momentary level (range of .85–.91; Watson, 1988). A confirmatory factor analysis of the NA 

scale using the data from the present sample derived a four factor solution that replicated the 

results of the original factor analysis (Watson, 1988) with the exception that disgust loaded 

onto the hostility factor (Berg et al., 2013). The Cronbach's alphas of the four abbreviated 

lower-order NA subscales were 0.80 (fear), 0.89 (guilt), 0.79 (hostility), and 0.81 (sadness), 

demonstrating good internal consistency (Berg et al., 2013).

 2.4.2. Self-reported Alcohol Intoxication—Items from several scales of eating 

disorder and self-destructive behavior were used to create a 19-item checklist of momentary 

behaviors. Only the alcohol related question (“I got drunk”) was used in the analyses. 

Participants were asked to indicate whether or not they had engaged in a behavior since the 

previous assessment point.
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 2.4.3. Eating Disorder Checklist—Participants were asked to indicate whenever they 

engaged in binge eating, self-induced vomiting, laxative misuse, or diuretic misuse. These 

behaviors could be recorded either immediately after they occurred or during the next 

signaled recording. In the current analyses, self-induced vomiting, laxative misuse, and 

diuretic misuse were combined to form a single variable representing purging.

 2.5 Statistical Analyses

 2.5.1. Demographics—T-tests and chi-square analyses were conducted to determine 

whether there were any differences between those who did and did not endorse an episode of 

self-reported alcohol intoxication on demographic variables and psychopathology.

 2.5.2. Between-day analyses—Chi-square analyses were conducted to determine 

whether there was a difference in prevalence of binge eating and purging on days 

characterized by self-reported alcohol intoxication compared to days without self-reported 

alcohol intoxication. Multilevel models were conducted to assess differences in daily level 

and variability of PA and NA between days with and without self-reported alcohol 

intoxication. These models were based on a general linear model. Data were aggregated 

across repeated assessments within days so that mean PA and NA scores could be calculated 

for each participant for each day of data collection. Variability in PA and NA was calculated 

with mean squared successive difference (MSSD) statistics to determine the average degree 

of variability in affect over time. MSSD values symbolized the variation in PA and NA each 

day in relation to the squared difference across successive time points and the distance 

between the measured time points (Witte et al., 2005). Mixed model analyses were used to 

analyze levels of daily affect and variability in affect (level 1) nested within subjects (level 

2). The mixed models included a random effect for subjects and fixed effects for type of day 

(i.e., self-reported alcohol intoxication reported or not).

 2.5.3 Within-day analyses—To examine the temporal relationship between both PA 

and NA and self-reported alcohol intoxication, we modeled the pre- and post- event 

trajectories of PA, NA, and each facet of NA separately using piecewise linear, quadratic, 

and cubic functions centered on the time at which the self-reported alcohol intoxication 

event was reported. Multilevel models included linear functions (i.e., hours prior to event, 

hours following event), which reflected the rate of change in affect prior to and following 

self-reported alcohol intoxication; quadratic functions (i.e., [hours prior to event]2, [hours 

following event]2) which reflected the acceleration in rate of affect change prior to and 

following self-reported alcohol intoxication; and cubic functions (i.e., [hours prior to 

event]3, [hours following event]3), which reflected either further acceleration or dampening 

of the acceleration in rate of affect change. When more than one episode of self-reported 

alcohol intoxication was reported in a single day (n =10), only the first behavior was used to 

avoid confounding the relationship between antecedent and consequent mood ratings in 

relation to the multiple self-reported alcohol intoxication behaviors that occurred throughout 

any one day.
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 3. Results

 3.1 Description of sample

Of the 133 participants, 45 (33.8%) reported at least one episode of self-reported alcohol 

intoxication during the study time period. A total of 134 episodes of self-reported alcohol 

intoxication were recorded across these 45 participants (range: 1-12 episodes) and used for 

the current study analyses. Comparisons between the individuals who self-reported any 

episodes of alcohol intoxication and those who did not on measures of demographic 

variables and baseline comorbid psychopathology are presented in Table 1. There were no 

significant demographic differences between those who self-reported alcohol intoxication 

and those who did not. In terms of baseline psychopathology, the only differences were that 

those who self-reported alcohol intoxication during the study time period were more likely 

to have a lifetime alcohol use disorder (p = 0.047) but were less likely to have a lifetime 

diagnosis of another substance use disorder (p = 0.017). An examination of severity of 

eating disorder symptoms over the course of the two-week EMA protocol found that there 

were no differences in the mean total number of binge eating and purging episodes reported 

per day between the group who self-reported alcohol intoxication (mean = 1.30, SD = 0.98) 

and those who did not self-report alcohol intoxication (mean = 1.22, SD = 0.93; t(131) = 

0.46, p = 0.65).

 3.2 Between-Day Results

There was no difference in prevalence of binge eating on days with and without self-reported 

alcohol intoxication (χ2 (1) = 0.240, p = 0.63). Purging was more prevalent on days 

characterized by self-reported alcohol intoxication (58.3%) than days with no self-reported 

alcohol intoxication (47.7%; χ2 (1) = 0.5136, p = 0.023).

There was no difference in mean daily level of PA on self-reported alcohol intoxication days 

(mean, 33.96; SE, 0.86) than non-self-reported alcohol intoxication days (mean, 34.01; SE, 

0.74; F1787.64 = 0.008; p = 0.93). Differences in MSSD for PA were also not observed 

(F1883.79 = 0.08; p = 0.78). There was no difference in mean daily level of NA on self-

reported alcohol intoxication days (mean, 24.52; SE, 0.83) than the non-self-reported 

alcohol intoxication days (mean, 24.01; SE, 0.72; F1787.05 = 1.23, p = 0.27). Differences in 

MSSD for NA were also not found (F1882.57 = 0.01; p = 0.96).

 3.3 Within-Day Results

The results of the within-day analyses for PA and NA are provided in Table 2 and illustrated 

in Figure 1 using data estimated by the linear, quadratic, and cubic coefficients. PA was 

found to decrease until the time of self-reported alcohol intoxication, with significant linear 

(p = 0.023), quadratic (p < 0.001), and cubic coefficients (p = 0.002). Results from the linear 

function indicated that there was no significant change in PA following episodes of self-

reported alcohol intoxication (p > 0.05). There was no significant change in overall NA prior 

to or after episodes of self-reported alcohol intoxication (all ps > 0.05).

The results of the within-day analyses for each facet of NA are provided in Table 3 and 

illustrated in Figure 2 using data estimated by the linear, quadratic, and cubic coefficients. 
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Examination of the facets of NA revealed that there was no change in sadness prior to self-

reported alcohol intoxication but that sadness increased following the event (p = 0.038). 

There were no significant changes in trajectories for fear, guilt, or hostility prior to or after 

self-reported alcohol intoxication (ps > 0.05). To further examine the unique effect of 

sadness, we repeated the within-day analyses described above, examining sadness using the 

other three facets of NA as covariates. This post-hoc analysis revealed that there was still no 

change in sadness prior to self-reported alcohol intoxication but that sadness still increased 

following the event (p = 0.027)

 4. Discussion

BN is often comorbid with AUD, and both disorders are characterized by difficulties in 

emotion regulation. The present study is the first to examine the association between affect 

and self-reported alcohol intoxication using EMA data in a sample of women with BN. 

Contrary to the hypotheses, the between-day results indicated that there were no differences 

in mean PA or NA or in the variability of PA or NA on days characterized by self-reported 

alcohol intoxication compared to days without self-reported alcohol intoxication. Within-day 

results indicated that, consistent with our hypotheses, PA decreased prior to episodes of self-

reported alcohol intoxication but, contrary to hypotheses, remained stable for the four hours 

after. Additionally, there was no change in global NA before or after episodes of self-

reported alcohol intoxication. However, exploratory analyses of the facets of NA revealed 

that sadness was stable prior to episodes of self-reported alcohol intoxication but increased 

in the hours following these episodes. There were no changes in fear, guilt, or hostility prior 

to or after self-reported alcohol intoxication. Overall, these results failed to fully support the 

negative reinforcement model of self-reported alcohol intoxication in women with BN but 

suggest that reductions in PA may be an important precipitant.

In the present study, self-reported alcohol intoxication was preceded by decreasing PA in the 

hours prior to the episode but was not associated with lower daily mean PA or variability of 

PA. This finding is particularly interesting as individuals who drink to enhance PA have been 

found to drink more heavily than individuals who drink to regulate NA (Cooper, 1994; 

Cooper et al., 1992). Therefore, given that we were assessing only self-reported alcohol 

intoxication (i.e., “getting drunk”), we may have captured individuals who were drinking 

relatively heavily to increase PA and missed episodes of more moderate drinking that might 

not result in “getting drunk” and that could be used to regulate NA. Additionally, self-

reported alcohol intoxication tends to be more social in nature than more moderate levels of 

drinking, and in those social contexts, drinking is hypothesized to be specifically influenced 

by a motivation to increase PA (Christiansen et al., 2002). Thus, a possible explanation of 

our findings is that individuals with BN may be getting drunk in response to decreased PA 

with the goals of increasing PA and possibly fostering social engagement. Indeed, 

individuals with BN have been shown to have increased social anhedonia in comparison to 

controls (Tchanturia et al., 2012), and as such, difficulty enjoying social encounters may be 

one important motivator for getting intoxicated in individuals with BN. As the context of 

drinking was not assessed in our protocol, we were unable to test this hypothesis and future 

research is needed to examine the impact of environmental conditions. Although there was 
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no increase in PA after self-reported alcohol intoxication, PA did not decrease any further 

following the episode. Thus, getting drunk may have served to stabilize decreasing PA.

Self-reported alcohol intoxication was not associated with either daily high mean NA or 

increasing NA in the hours before the episode. Thus, data from the present study do not 

support the hypothesis that individuals with BN consumed alcohol to down-regulate NA in 

the moment. This finding is particularly unexpected as days characterized by self-reported 

alcohol intoxication had a higher prevalence of purging, and purging days have been shown 

to have greater mean and variability of negative affect (Smyth et al., 2007). However, while 

the difference in prevalence of purging was statistically significant, the difference was likely 

not clinically significant as purging occurred on slightly over half (58.3%) of days 

characterized by self-reported alcohol intoxication compared to slightly under half (47.7%) 

of days with no self-reported alcohol intoxication. There was no difference in prevalence of 

binge eating, which has also been shown to be associated with high negative affect, on days 

characterized by self-reported alcohol intoxication compared to days with no self-reported 

alcohol intoxication (Smyth et al., 2007).

Using alcohol to cope with NA is a function of both the availability of alcohol and 

alternative coping strategies (Abrams & Niaura, 1987). As both binge eating and purging 

have been shown to regulate NA in individuals with BN (Berg et al., 2013; Smyth et al., 

2007), and food is typically much more readily available than alcohol, alcohol use may not 

be the preferred momentary strategy for coping with NA among individuals with BN. 

Additionally, proximal (e.g., same day) NA may not lead to immediate alcohol use, as 

alcohol use may result in cognitive and physical impairments. For example, an individual 

may not attempt to regulate NA related to a pending work deadline with immediate alcohol 

use as this might impact ability to complete the assignment, but instead delay alcohol 

consumption for the weekend once the work is complete. Indeed, exerting self-control to 

cope with stress over a period of time may lead to decreased self-control at a later time 

(Muraven and Baumeister, 2000). Thus, getting through a challenging time without engaging 

in alcohol use may result in decreased self-control at a later point, potentially leading to 

getting drunk without proximal high or increasing NA (Muraven and Baumeister, 2000).

Our finding that sadness increased following episodes of self-reported alcohol intoxication 

was not surprising, given the depressive effects of alcohol. However, it is noteworthy that 

increased sadness was the only consequence of self-reported alcohol intoxication that was 

observed in our sample. Increasing sadness should theoretically serve as punishment for the 

behavior, rather than a reinforcement or maintenance mechanism. However, if self-reported 

alcohol intoxication is occurring primarily in social situations, as hypothesized above, the 

sadness may be attributed to loneliness at the end of a social interaction in addition to or 

instead of the increased sadness being related to the alcohol use itself. Although we were 

unable to examine the context of the drinking episodes, given that the sadness scale used in 

the study was comprised of the items “sad” and “lonely,” this hypothesis is plausible. Thus, 

the ability to remain in and engage in a social situation as well as the stabilization of PA may 

have served as an immediate reinforcement for alcohol use, even if a longer-term increase in 

sadness was also experienced.
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One methodological issue is particularly important in considering the results from this study. 

As this study was originally designed primarily to assess affect surrounding bulimic 

behaviors, the decision was made to assess only episodes in which the individual endorsed “I 

got drunk” rather than all episodes of alcohol use. Therefore, we were unable to center our 

within-day analyses on time of the initial drink, but rather, on the time at which the self-

reported alcohol intoxication was reported—which could have been once the alcohol use 

episode was already either well underway or even completed. Thus, we may have missed 

changes in affect that could have occurred immediately prior to and following the first drink. 

Inconsistency is notable in methodologies reported in the alcohol use EMA literature, with 

some studies examining first alcohol drink only, some examining each drink separately, and 

others examining drinking episodes as a whole, as was done in our study (for a review, see 

Shiffman, 2009). Therefore, although we were able to examine trajectories of affect around 

the time intoxication was reported, we were unable to examine affect around the first drink 

of the drinking episode or episodes of moderate alcohol use.

The current study had several strengths. This study is the first to examine the association 

between affect and self-reported alcohol intoxication using EMA in a BN sample. The time 

stamping of assessments in EMA allows for improved reliability and validity of the data 

compared to other methods of self-report or self-monitoring. However, several limitations 

should be noted. Despite the use of time stamping and EMA methodology, the data are still 

self-report in nature. We were unable to assess the reliability of the item “got drunk” in this 

sample and we did not collect data on the number of servings of alcohol. Thus, it is possible 

that participants reported that they “got drunk” when the number of alcoholic drinks 

consumed would not have been substantial enough to result in intoxication. Additionally, as 

described above, the use of the item “I got drunk” may mean that the affective response to 

the first alcohol drink was not captured. We did not assess the context in which the 

individual was drinking and thus were not able to examine our hypothesis about drinking in 

social situations. Finally, the number of episodes of self-reported alcohol intoxication was 

rather small, including only 134 episodes, which may have impacted power.

 5. Conclusion

This study provided an initial exploration of the role of affect in episodes of self-reported 

alcohol intoxication in women with BN using EMA methodology. Overall, our findings did 

not support the hypothesis that self-reported alcohol intoxication in individuals with BN is 

reinforced by decreases in NA following the drinking episode. Rather, these episodes appear 

to be preceded by decreases in PA and followed by increases in sadness. Therefore, alcohol 

use may have a different maintenance mechanism in women with BN than their eating 

disorder symptoms. Further research is needed to identify situations in which individuals 

with BN may be at highest risk of alcohol intoxication. Additionally, further research should 

examine affect surrounding more moderate episodes of alcohol use in a BN population. 

Understanding the function of moderate alcohol use as well as getting drunk in a population 

at high risk for comorbidity will serve to better inform prevention and treatment efforts.
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Highlights

• We modeled affect around episodes of intoxication in women with bulimia 

nervosa

• No differences in mean affect on days characterized by intoxication

• No differences in variability of affect on days characterized by intoxication

• Positive affect decreased prior to episodes of intoxication

• Sadness increased following episodes of intoxication
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Figure 1. Levels of positive and negative affect over time in relation to self-reported alcohol 
intoxication
Time in Hours Relative to Self-Reported Alcohol Intoxication

Note: Affect derived from a modified version of the Positive and Negative Affect Scale with 

higher scores indicating greater affect. The figure is centered on the time of reported alcohol 

intoxication (0) and presents the affect for the four hours prior (-4:0) and four hours 

following (0:4) alcohol intoxication.
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Figure 2. Levels of facets of negative affect over time in relation to self-reported alcohol 
intoxication
Time in Hours Relative to Self-Reported Alcohol Intoxication

Note: Affect derived from a modified version of the Positive and Negative Affect Scale with 

higher scores indicating greater affect. The figure is centered on the time of reported alcohol 

intoxication (0) and presents the affect for the four hours prior (-4:0) and four hours 

following (0:4) alcohol intoxication.
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Table 1
Comparisons between those who had at least one episode of self-reported alcohol 
intoxication (endorsed “I got drunk”) and those with no episodes of self-reported alcohol 
intoxication during the two-week ecological momentary assessment protocol

Did not endorse “I got drunk” (n = 88) Endorsed “I got drunk” (n = 45) Comparison

Age (mean, SD) 25.37 (7.95) 25.30 (7.01) t(129) = 0.05, p = 0.95

BMI (mean, SD) 23.45 (5.33) 24.65 (4.94) t(131) = -1.16, p = 0.97

Caucasian (%, n) 98.8 (n = 85) 93.3 (n = 42) χ2(3) = 4.13, p = 0.25

EDE Global (mean, SD) 3.18 (1.26) 3.51 (0.80) t(124.55) = -1.87, p = 0.07

BDI (mean, SD) 18.50 (10.01) 19.78 (10.31) t(131) = -0.69, p = 0.79

Lifetime AUD (%, n) 48.86 (n = 43) 71.11 (n = 32) χ2(2) = 6.10, p = 0.047

Lifetime SUD (%, n) 51.14 (n = 45) 28.89 (n = 13) χ2(1) = 5.99, p = 0.017
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