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Abstract
The co-occurrence of disordered eating and alcohol use has been well documented in the
literature. Food and Alcohol Disturbance (FAD), previously referred to as “drunkorexia,” refers
to the use of disordered eating behaviors within an alcohol use episode for the purpose of
increasing alcohol effects and/or offsetting caloric intake from alcohol. There is a relatively
limited literature base which examines FAD; however, there is evidence that FAD is associated
with alcohol-related consequences and health risk behaviors. As such, further study into this
phenomenon is necessary. The current study aimed to address significant limitations in the
literature. While the aims of the study were threefold, the primary aim of the study was to
examine a proposed theoretical model of FAD. The study used a pre-/post- design to examine
longitudinal consequences of FAD, as well as an in vivo examination of FAD using ecological
momentary assessment (EMA). The aims were to 1) examine frequency of FAD engagement, 2)
test a portion of the proposed model, 3) explore longitudinal consequences of FAD behaviors.
Approximately 75% of the current sample engaged in at least one FAD behavior at baseline.
While this may be slightly higher due to recruitment requirements, previous studies have found
similar rates of engagement. The results of the EMA provided mixed support for the proposed
theoretical model. In line with hypotheses, intention to consume alcohol was related to future
alcohol use and compensatory FAD. Intention to consume alcohol was only predictive of
concurrent alcohol effects FAD, which was not consistent with the theoretical model. Further,
FAD behaviors did not predict future alcohol use. In partial support of the model, alcohol use
only predicted concurrent compensatory behaviors, but not future compensatory FAD behaviors
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or alcohol effects FAD. While the null results may have been in part due to methodological
limitations, these null results may also suggest key components still not accounted for in the
theoretical model (e.g., expectancies for engagement in FAD). Finally, FAD did not predict
subsequent alcohol-related consequences which was contrary to previous work. Overall, this
study was the first to examine and find partial support for the proposed theoretical model of FAD
behaviors. Future research should work to incorporate the findings of the current study to further
elucidate the relationships of FAD, alcohol use and alcohol-related consequences as well as other
elements which may increase engagement in FAD.
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Introduction
The co-occurrence of disordered eating and alcohol use is well established in both
clinical (e.g., Bulik et al., 2004; Grilo et al., 1995) and non-clinical samples (e.g., Kelly-Weeder,
2011; Krahn et al., 2005; Piran & Robinson, 2006). Several reviews and meta-analyses have
been conducted on this topic (e.g., Bahji et al., 2019; Gadalla & Piran, 2007; Harrop & Marlatt,
2010; Holderness et al.,1994) suggesting that the rates of co-occurrence vary by eating disorder
diagnosis. Anorexia nervosa restricting subtype is observed to co-occur with alcohol use (9.5% –
16.8%) at a significantly lower rate than anorexia nervosa binge/purge subtype (14.8% to 37.8%)
or bulimia nervosa (24.6% to 46.1%; Bulik et al., 2004). Meta-analyses indicate the average
lifetime prevalence of substance use across eating disorder diagnosis may be as high as 21%
(Bahji et al., 2019) and that the relationship between disordered eating behaviors and alcohol use
is strongest in community and student samples (Gadalla & Piran, 2007). The examination of the
co-occurrence of these behaviors at the subclinical level may lead to areas of possible early
intervention and prevention of the development of full-blown alcohol use disorder and eating
disorders.
Self-reported dieting and dietary restraint have been linked to greater alcohol use in both
adolescents (e.g., French et al., 1995; Patte & Leatherdale, 2017) and college students (e.g.,
Barry & Piazza-Gardner, 2012; Gadalla & Piran, 2007; Krahn et al., 1992; Krahn et al., 2005;
Stewart et al., 2000). One study found at-risk and intense dieters were almost 50% more likely to
engage in alcohol use within the previous two weeks than non-dieters, and were three times more
likely to have consumed more than 5 drinks in one sitting within the previous two weeks (Krahn
1

et al., 2005). Another study found that individuals who diet or exercise to lose weight were
approximately 1.2 times more likely to binge drink than those who did not (Barry & PiazzaGardner, 2012). The same study found that individuals who engaged in self-induced vomiting
and laxative use were also more likely to engage in binge drinking. These studies are exemplars
of a large body of research suggesting a strong relationship between subclinical disordered eating
behaviors and risky drinking behaviors.
The relationship between disordered eating and alcohol use behaviors is especially
concerning for two reasons. First, the prevalence of both disordered eating behaviors and alcohol
use is high among young adults. In 2018, 55.1% of young adults (aged 18 – 25) reported alcohol
use in the United States. This equates to approximately 18.8 million young adults reporting
alcohol use. Of these individuals, 34.9% endorsed binge drinking in the past month (Substance
Abuse and Mental Health Services Administration, 2019). This suggests that approximately onefifth of young adults in the United States are engaging in hazardous drinking. In relation to
disordered eating, an alarming finding by Krahn and colleagues (2005) suggested only 8% of
their sample of incoming freshman women were “non-dieters.” When examining levels of
diagnostically significant eating disorders in college students, Eisenberg et al., (2011) found
13.5% of women and 3.6% of men screened positively for an eating disorder. Based on
prevalence alone, risky alcohol use and disordered eating behaviors should be a priority for
prevention and early intervention among young adults.
Second, research suggests that individuals who engage in disordered eating behaviors are
at greater risk for alcohol-related consequences. Alcohol-related consequences include alcoholrelated blackouts, sexual and physical assaults, injuries, motor vehicle accidents, engaging in
behaviors individuals later regretted, and academic or occupational consequences (e.g., Anderson
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et al., 2005; Buchholz et al., 2018; Dams-O'Connor et al., 2006; Dunn et al., 2009;. Giles et al.,
2009). The prevalence of alcohol-related consequences on college campuses is difficult to
estimate due to methodological issues (White & Hingson, 2013). Specifically, national samples
used to estimate prevalence often do not include information that allows researchers to make
accurate conclusions about whether consequences occurred in students enrolled in college or
their non-college peers. While there have been attempts to estimate the number of alcohol-related
accidents, injuries, and deaths occurring on college campuses, the methodological concerns in
this estimation make numbers biased and difficult to interpret. Despite these limitations, the
number of alcohol-related consequences in this age group is considered to be quite high in
comparison to other age groups (White & Hingson, 2013). Thus, understanding how and why
disordered eating and alcohol use behaviors occur in young adults is imperative to decrease
associated risks through targeted intervention.
While current research has predominantly examined the co-occurring relationship
between disordered eating and alcohol use, there is emerging evidence that these behaviors may
also have a functional relationship. At the intersection of disordered eating behaviors and alcohol
use is a less understood and distinct phenomenon, Food and Alcohol Disturbance (FAD;
Choquette et al., 2018). FAD is the engagement in disordered eating behaviors within the context
of an alcohol use episode with the intent to either 1) offset caloric intake from alcohol
consumption or 2) increase the effects of alcohol. Further, FAD considers these behaviors
throughout the span of the alcohol use episode to include behaviors that occur before, during, or
after alcohol consumption.
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History of Food and Alcohol Disturbance (FAD) Research
Over the last decade, popular press articles and subsequent empirical research have used
the term “drunkorexia” to describe engagement in compensatory behaviors within the context of
an alcohol use episode -- primarily restriction of food intake prior to alcohol use. The first
mention of “drunkorexia” appears to be a 2008 New York Times article (Kershaw, 2008) and
seems to stem from the influence of media figures who noted restriction of food prior to alcohol
use as a way to mitigate extra calories from alcohol. Choquette and colleagues (2018) proposed
new nomenclature for this phenomenon, changing “drunkorexia” to Food and Alcohol
Disturbance (FAD) to better describe the importance of compensatory strategies within an
alcohol use episode. These concepts were not adequately envisioned in the former term whose
literal meaning is “drunk appetite” or “drunk desire”.
The term “drunkorexia” has been used widely to describe divergent facets of what is
theorized to be a larger phenomenon. For instance, some researchers use “drunkorexia” to refer
to restriction prior to alcohol use (e.g., Burke et al., 2010), while others use it to refer to a
broader set of behaviors used to compensate for calories related to alcohol consumption (e.g.,
Knight, et al., 2017). Still other research has operationalized “drunkorexia” as engagement in
these behaviors for multiple motives (e.g., Rahal et al., 2012). As such, the term “drunkorexia”
has had varied operational definitions across a number of research areas, which has decreased the
ability to compare empirical work on this topic. In contrast, the term FAD is broader and allows
for the operationalization of these behaviors to include any disordered eating behavior for the
purpose of 1) compensating for calories and/or 2) increasing the effects of alcohol. In addition, it
incorporates the temporal relationships between these behaviors, leading to a better
understanding of the causes and consequences.
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Importantly, the previous literature on FAD has been siloed by discipline. For instance,
the disordered eating literature has examined FAD almost exclusively as caloric restriction prior
to alcohol use (e.g., Buchholz et al., 2018; Burke et al., 2010), whereas the exercise literature
predominantly focuses on compensatory exercise post-alcohol use (e.g., Booker et al., 2018;
Buchholz & Crowther, 2014). In this sense, the larger picture of these behaviors is lost; there is
no unified body of research examining both FAD motivates at all possible time points across an
alcohol use episode (i.e., pre-, during, and post-use). Creating a unified terminology allows for
better examination and extension of the literature, supporting the proposal to call this
constellation of behaviors and motives FAD (Choquette et al., 2018).
Supporting Concepts of FAD Research
As previously noted, current literature has focused primarily on a singular behavioral
aspect or motivation within what is now considered the broader contextualization of FAD. The
following section will provide a comprehensive review of each behavior and motive as it occurs
throughout the alcohol use episode to the extent to which the literature exists.
Restriction
The majority of researchers limit their operationalization of FAD to the restriction of
calories prior to alcohol use (e.g., Burke et al., 2010; Eisenberg & Fitz, 2014; Giles et al., 2009;
Pompili & Laghi, 2018). The importance of examining the full alcohol use episode is highlighted
by the high rates of individuals engaging in restriction throughout the alcohol use episode (e.g.,
Bryant et al., 2012; Giles et al., 2009 Knight et al., 2017). Studies that have examined rates of
restriction prior to alcohol use have presented rates as low as 9.9% of individuals reporting they
skipped a full day of meals (Bryant, Darkes, & Rahal, 2012) to as many as 39% of study
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participants reporting restriction on planned drinking days (Giles et al., 2009). Studies examining
restriction after alcohol use have found a significant proportion of individuals reported skipping
meals (14.7% - 19.7%) or eating less (32.8% - 41.69%) to make up for alcohol-related calories
(Bryant et al., 2012; Knight et al., 2017; Peralta & Barr, 2017).
Rates of engagement in restriction for compensation and restriction for alcohol effects
seem to be similar. For instance, studies have found that approximately one-fifth to one-third of
participants reportedly engaged in restriction for compensation of calories or to avoid weight
gain (Burke et al., 2010; Eisenberg & Fitz, 2014; Knight et al., 2017; Peralta & Barr, 2017;
Youre, 2014). Similarly, the majority of studies which examine rates of restriction to increase
alcohol effects report approximately one-third of their sample engage in these behaviors (Bryant
et al., 2012; Lupi et al., 2017; Peralta & Barr, 2017). Several studies have reported more than
half of participants engaging in restriction for either compensation (Giles et al., 2009) or alcohol
effects (Burke et al., 2010). These alarming rates indciate that this phenomenon is widespread
among college students and therefore warrants more attention.
While evidence suggests similar rates, only two studies have directly compared the rates
of restriction for compensatory versus alcohol effects motives which would allow researchers to
determine whether or not there are differential rates of these behaviors. Giles and colleagues
(2009) found that 47% of women and 32% of men who reported restriction prior to alcohol use
did so due to fear of gaining weight. In contrast, only 11% of men and 5% of women reported
their motive for restriction was to become more intoxicated, and 17% of men and 27% of women
reported caloric restriction for both FAD motives. It is important to note that this study found
more men than women engaged in restriction for intoxication, while women engaged in more
mixed motives or restriction for compensation. This difference could be important for
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understanding underlying precursors and consequences of these behaviors. In contrast, Bryant
and colleagues (2012) found much smaller differences in the percentages of people who reported
restriction for compensation (37.6%) or alcohol effects (35.8%); however, this study did not
separate out those who engaged in both methods. Due to the relative lack of research which
reports rates of engagement in both motives more research must be done to determine if
individuals who differentially engage in these behaviors have different characteristics and if the
behaviors themselves have differences in in precipitating factors, correlates, and consequences.
Some studies have suggested that caloric restriction may be more related to the intention
to consume alcohol than intended caloric restriction. Notably, two studies have found that
intention to restrict caloric intake on alcohol use days was not related to actual food intake,
number of eating episodes, eating quantity, fasting, or alcohol-related caloric intake (Buchholz et
al., 2018; Luce et al., 2013). These studies introduce questions about whether the motive to
restrict calories on alcohol use days leads to actual caloric restriction or if the intention to drink
alcohol is the driving force behind FAD restriction behaviors. For example, Luce and colleagues
(2013) found that restrained eaters reported significantly less food intake than unrestrained eaters
when they intended to consume alcohol. Taken together, these findings suggest that intention to
drink may be a stronger predictor of subsequent caloric restriction than the intention to restrict
calories on drinking days. This association, however, may be moderated by the reason one is
engaging in FAD behaviors. For example, if people intend to drink later in the day, they may
restrict to compensate for alcohol-related calories and/or because they hope to feel the effects of
alcohol more strongly. Research needs to explicitly assess multiple FAD motives simultaneously
in order to better understand FAD restriction behaviors.
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Exercise
As the current literature stands, exercise is often operationalized as a compensatory
behavior occurring after alcohol use or general level of physical activity (i.e., not alcohol specific
exercise; e.g., Abrantes et al., 2017; Barry & Piazza-Gardner, 2012; Booker, 2018). While there
is a large body of literature suggesting a positive relationship between general exercise and
alcohol use (e.g., Dunn & Wang; 2003 ; French et al., 2009; Moore & Werch, 2008; Musselman
& Rutledge, 2010; Piazza-Gardner & Barry, 2012), significantly less research has conceptualized
exercise as a compensatory strategy for alcohol use (Abrantes, et al., 2017; Barry & PiazzaGardner, 2012; Bryant et al., 2012; Buchholz & Crowther, 2014; Dinger et al., 2017; Giles &
Brennan, 2014; Piazza-Gardner & Barry, 2012). Existing work suggests that the rates of using
exercise as a compensatory mechanism to address alcohol-related caloric intake range between
approximately 35% to 74% of participants (Bryant et al., 2012; Buchholz & Crowther, 2014;
Dinger et al., 2017;).
A major limitation of this area of research is that exercise is investigated as a general
compensatory mechanism rather than a compensatory behavior specifically tied to an alcohol use
episode (Barry & Piazza-Gardner. 2012; Booker, 2018; Wilkerson et al., 2017). For example,
Booker (2018) examined pre-drinking and post-drinking exercisers. Booker (2018)
operationalized pre-drinking as a day on which participants engaged in both alcohol use and
exercise and post-drinking as a day on which participants engaged in alcohol use, but not
exercise. This operationalization is fundamentally flawed in that one cannot assume the timing of
exercise simply based on alcohol use within the same day. This may be why this study found no
differences between pre- and post-drinking exercisers on either number of binge drinking days or
overall FAD. Alternatively, it may be due to a second fundamental flaw in their

8

operationalization of pre- and post- drinking exercise: it was assumed that exercise reported in
the study was for the purpose of compensating for alcohol-related calories, but it was not
explicitly measured as such. Despite this weakness, Booker (2018), found that female prealcohol use exercisers engaged in more vigorous (M = 60.94 minutes) and moderate (M = 118.44
minutes) physical activity than post-alcohol use exercisers (M = 32.00 and 67.67 minutes
respectively), but no differences were observed among men. While this study suggests potential
for sex or gender differences in rates of pre-alcohol exercise behavior, this study did not
explicitly examine why participants were engaging in exercise (e.g., for FAD motives or general
health). Thus, it is unknown if women in either group were using exercise to compensate for
alcohol-related calories. Further, the differences found between pre- and post- alcohol use
exercisers may be an artifact of a third variable rather than a function of the alcohol use (e.g.,
morning exercisers versus evening exercisers). As there is already a large body of research
examining alcohol use and exercise more broadly, future FAD researchers must ensure
operationalizations are examining specifically alcohol-related exercise, otherwise conclusions
made could be inaccurate and biased.
Three studies have specifically examined compensatory exercise within the context of a
drinking episode (Abrantes et al., 2017; Bryant et al., 2012; Buchholz & Crowther, 2014). Both
Abrantes et al., (2017) and Buchholz and Crowther (2014) examined the relationship between
alcohol use and exercise within the explicit context of alcohol use. Buchholz and Crowther
(2014) compared women who engaged in exercise as a compensatory FAD behavior to those
who did not. They found women who exercised as a compensatory FAD behavior reported
greater quantities of alcohol consumption and more binge drinking than women who did not use
exercise as a compensatory strategy. Further, women in the FAD exercise group were more
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likely to report drinking to cope, drinking for social enjoyment, and higher levels of body
dissatisfaction, dietary restraint, overall exercise, and alcohol-related problems. This particular
study suggests that individuals who engage in exercise as a compensatory FAD strategy may be
more prone to negative mental and physical health correlates.
Abrantes and colleagues (2017) extended this work by examining both inter- and intraindividual differences in the alcohol use and exercise relationship. In line with previous findings,
the inter-individual association between exercise and alcohol use was positive. However, when
minutes of exercise were allowed to vary within person and over time (a time by exercise
interaction), the relationship between exercise and alcohol use became negative. Specifically,
individuals who exercised more over time reported drinking less. Further, when compensatory
exercise was examined as a within-person variable predicting alcohol use, the between-subjects
relationship between alcohol use and exercise minutes attenuated and was no longer significant.
This suggests the relationship between alcohol use and general exercise is better accounted for
by exercise for alcohol-related compensation. In line with this finding, when exercise is used to
predict engagement in FAD one study suggested a cubic relationship (Booker et al., 2020).
Booker et al., (2020)’s interpretation of this trend was that people who engage in lower levels of
vigorous activity are doing so in preparation for engagement in heavy drinking or compensation
when more alcohol was consumed than intended. Further, they posited that the decreases in FAD
severity as vigorous activity increased might be explained by those who exercise as part of a
healthy lifestyle. Both of these studies suggest that the relationship between exercise and FAD
may be more complex than previously thought, necessitating alternative approaches such as
qualitative and/or person-centered approaches to studying these behaviors, as well as, the
importance of assessing a broad range of drinking attitudes and health behaviors.
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To date, two qualitative studies have explored exercise within the context of alcohol use
episodes (Dinger et al., 2017; Giles & Brennan, 2014). These studies describe exercise as a
“trade-off” between less healthy (e.g., alcohol use or binge drinking) and healthy behaviors (e.g.,
exercise or choosing healthier food options). In these studies, college students often reported
engaging in alcohol-related exercise to create a “balance.” When asked about the relationship
between binge drinking and physical activity, participants frequently discussed using exercise
before or after alcohol use to offset calories (Dinger et al., 2017). Women were more likely
(84%) to report using exercise as compensation for alcohol-related calories than men (66.7%). In
contrast, men were more likely to talk about exercise as a way to “balance” healthy and
unhealthy behaviors (75.8%) or manage hangovers (30.3%) than women (64% and 16%
respectively). These studies suggest exercise is a commonly used compensatory behavior postdrinking to offset alcohol-related calories, but it is also used prior to alcohol use, which
highlights the necessity to assess alcohol-related exercise behaviors throughout the entire alcohol
use episode.
Extreme Weight Control Behaviors
The number of studies of studies examining extreme weight control behaviors (EWCB)
within an alcohol use episode (Blackmore & Gleaves, 2013; Bryant et al., 2012; Meilman, et al.,
1991; Peralta, 2002) is limited. Further, the majority focus only on self-induced vomiting after
drinking. The estimates of individuals who have ever engaged in self-induced vomiting are
highly variable ranging from 3.8% in a sample of men and women (Peralta, 2002) to 14.8% 59.8% in samples of college women (Blackmore & Gleaves, 2013; Meilman et al., 1991).
Despite the small number of individuals who engage in these behaviors, it is important to
understand the relationship between EWCB (i.e., vomiting, laxative use, diet pills or diuretic use)
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and alcohol use because there is evidence that they may lead to higher levels of alcohol-related
consequences (Anderson et al., 2005).
Of the three studies, Peralta (2002) and Bryant et al., (2012) were the only studies that
explored motives underlying extreme weight control behaviors; however, both studies were
limited in that they only explored extreme weight control behaviors as way to compensate for
alcohol-related calories. Bryant and colleagues (2012) reported approximately 10% of their
sample engaged in at least one extreme weight control behaviors during an alcohol use episode
in the previous three months. The least frequently occurring behavior at any time point (i.e., pre-,
during, post-alcohol use) was laxative use (ranging from 2.9% - 3.6%), and the most frequent of
these behaviors was the use of diet pills (6.2 - 9.5%). In a similar vein of research, misuse of
prescription stimulants was significantly related to FAD behaviors and predicted alcohol-related
problems (Ward et al., 2016). There may be overlap between stimulant misuse and FAD that
should be explored further in future research. Generally, it appears that extreme weight control
behaviors are less frequently occurring than other FAD behaviors; however, research in this area
has focused on self-induced vomiting for compensatory purposes, thus more research is needed
to fully understand the relationship between extreme weight control behaviors and alcohol use.
There is a lack of research examining a broad range of FAD EWCB for both alcohol effects and
compensatory purposes. Therefore, additional research examining FAD EWCB for both motives
is necessary to understand if these behaviors have different outcomes and correlates than other
FAD behaviors.
Limitations of the Current Literature
When examining current FAD literature, it becomes clear that FAD behaviors occur
before, during, and after alcohol use episodes. Research, however, tends to focus on one
12

behavior or a small collection of behaviors, at a single time point in relation to alcohol use (i.e.,
before, during or after). Thus, a vital limitation of the current research is that very few studies
have examined the full spectrum of behaviors across the entire span of an alcohol use episode.
To that end, little is known about the patterns of engagement in FAD behaviors across time and
how this is related to alcohol use. Further, even less is known about engagement in FAD
behaviors for alcohol effects motives, as traditionally this motive is not explored. It is possible
that individuals may engage in different behaviors across an alcohol use episode for one or both
of the FAD motives. For instance, a person who chooses to restrict before alcohol use to increase
alcohol effects may also restrict or engage in exercise after the drinking episode to compensate
for alcohol-related calories. Another person may simply drink low-calorie options during alcohol
use. While a third, may use diuretics and restriction after alcohol use to offset calories.
Ultimately, there may be important differences between individuals who engage in certain
patterns of FAD behaviors for compensatory and alcohol effects motives. The examination FAD
behaviors across the full alcohol use episode for each of the two motives is the first step in
identifying patterns in these behaviors which could be helpful for identifying points of
intervention.
This problem exists, in part, because of the varying operationalizations of FAD.
Choquette and colleagues (2018) attempted to ameliorate this issue by proposing the use of the
term Food and Alcohol Disturbance (FAD) instead of “drunkorexia”, alcohol-related
compensatory behaviors (ARCBs; Gorrell et al., 2018), weight conscious drinkers (PiazzaGardner & Barry, 2013), or inappropriate compensatory behaviors to avoid weight gain from
consuming alcohol (ICB-WGA; Hunt and Forbush, 2016). While these other terms are an
improvement upon the term “drunkorexia” as they more accurately describe the phenomenon and
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are driven by research and not popular culture, these terms still are missing a fundamental
element of FAD: the engagement in these behaviors to enhance the effects of alcohol. The
alcohol effects motive is a driving factor in the engagement in disordered eating behaviors in
both qualitative (e.g., Buchholz et al., 2018; Burke et al., 2010) and quantitative work (e.g.,
Bryant et al., 2012; Giles & Brennan 2014) and must be included in the operationalization to
fully understand the breadth of this construct. In fact, when examining similar FAD behaviors, it
appears that the rates of individuals who engage in these behaviors for the each of the two
motives are comparable (Bryant et al., 2012), suggesting that these motives may be equally
important. Nonetheless, FAD behaviors for alcohol effects are vastly understudied.
Another related area of weakness in FAD literature is the measurement of FAD itself.
Historically, FAD has been measured in two ways: 1) a single item assessing restriction prior to
alcohol use (e.g., Eisenberg & Fitz, 2014) or 2) the examination of the relationship between
validated measures of disordered eating and alcohol use (e.g., Abrantes et al., 2017; Barry &
Piazza-Gardner, 2012). The first method is flawed in that it does not consider other associated
behaviors or the motive for the behavior, which is problematic for the reasons listed previously.
One strength of this approach is that it does address time of engagement in restriction (i.e.,
before drinking). This method is limited in psychometric validation and limits the scope of the
research to one behavior at one time point. The second method is inadequate as it does not
specifically examine disordered eating in the context of alcohol use, but rather explores the wellestablished co-occurrence of alcohol use and disordered eating behaviors, therefore missing the
nuanced phenomenon that is FAD. To accurately assess FAD, the disordered eating behaviors
must be assessed specifically in the context of an alcohol use episode.

14

The number of validated measures for FAD is growing. Three have been published to
date including: The Compensatory Eating and Behaviors Related to Alcohol Consumption Scale
(CEBRACS; Rahal et al., 2012), the Drunkorexia Motives and Behaviors Scale (DMBS; Ward &
Galante, 2015) and most recently the College Eating and Drinking Behavior Scale (CEDBS;
Landry et al., 2017). Of these measures, the CEBRACS is the most commonly used. The four
subscales of the CEBRACS (i.e., Alcohol Effects, Bulimia, Diet and Exercise, and Restriction)
capture FAD behaviors across the drinking episode (i.e., before, during, and after alcohol use).
While the CEBRACS has the ability to examine different behaviors by motive and time, the
original factor structure proposed by Rahal and colleagues (2012) only examines composite
behaviors. In a recent study, Choquette and colleagues (2020) reexamined the original factor
structure and proposed an alternative scoring approach allowing for the examination of behaviors
by time of engagement (i.e., before, during, and after alcohol use). Exploratory factor analyses
(EFA) suggested that “before” alcohol use items as best described as separate Compensatory
Behaviors and Alcohol Effects subscales. “During” alcohol use was best described using a threefactor model, with less extreme compensatory behaviors (e.g., eaten low-calorie food) and more
extreme weight control behaviors (i.e., laxative and diuretic use) emerging as two separate
factors. The third factor represented the alcohol effects motivation. Finally, data supported a twofactor “after” alcohol use structure. Once again, compensatory behaviors were best modeled by
less and more extreme compensatory behaviors. Scoring the CEBRACS by time of engagement
would address the concerns related to aggregating FAD based on type of behavior, rather than
time period. Additionally, assessing FAD both by time point and by motive is a step toward
better measurement of this construct based on the current conceptualization and
operationalization of FAD.
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The DMBS (Ward & Galante, 2015) extends Cooper’s (1994) motivational model for
alcohol consumption to FAD behaviors and examines a variety of drinking motives across an
alcohol use event. The DMBS generates a composite score of motives (e.g., social pressure,
coping), which makes interpretation of the scale score difficult. As currently scored, higher
scores only indicate more motives for which an individual engages in FAD and does not reflect
FAD behaviors. Further, this measure does not include the traditional FAD motives (i.e., alcohol
effects and compensation). These differences mean that research using the DMBS cannot be
compared to work using the CEBRACS or studies that otherwise assess the traditional FAD
motives. A strength of the DMBS is it allows for the examination of behaviors by time of
engagement, which is theoretically important. Other supplementary DMBS subscales, such as the
Drunkorexia Fails subscale, may be useful for examining whether individuals engage in alcohol
use or avoid alcohol use when they have failed to engage in FAD behaviors. The use of DMBS is
recommended if the researcher is interested in alternative motives for FAD engagement (e.g.,
coping or social pressures).
Finally, the CEDBS (Landry et al., 2017), is a measure of pre-drinking FAD. The
subscales of the CEDBS include the Quicker Intoxication, Offset Calories, and Alternative
Methods, all of which demonstrated initial good internal consistency (αs= .92 - .96) and
convergent validity. This measure has been through rigorous psychometric validation (Landry et
al., 2017; Landry et al., 2020) and is invariant by sex and race (i.e., non-Hispanic White versus
Black participants). Strengths of the CEDBS include the rigorous development based on
previous research and focus groups, as well thorough psychometric testing. Further, this measure
includes FAD-related cognitions not previously included in other measures, such as “Have more
fun when you drink on an empty stomach.” Despite these strengths, the authors of the CEDBS
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state the measure only includes behaviors prior to alcohol use; however, there are items that
appear to be related to behaviors occurring during the alcohol use episode (e.g., consuming
alcohol using alternative methods, choosing what to drink based on calories). As the majority of
the questions assess behaviors that occur before alcohol use, the CEDBS is limited its ability to
describe the full range of FAD behaviors across the alcohol use episode.
While all measures have strengths, the CEBRACS was used in the present study for
several reasons. First, the measure distinguishes behaviors by each of the two traditional FAD
motives (i.e., compensation and alcohol effects). Second, since the questions are posed to
respondents temporally in relation the alcohol use episode, data can be examined based on time
of engagement in relation to the alcohol use episode. Thus, the CEBRACS will allow for the
current study to investigate FAD behaviors by both FAD motives and in temporal relation to the
alcohol use episode. Capturing both motives and FAD behavioral sequencing is novel in this
literature.
The third weakness of the current FAD literature is the lack of a validated theoretical
model. Choquette and colleages (2018) proposed the only theoretical model (see Figure 1) for
this phenomenon based on the well-established transdiagnosic model for the maintenance of
eating disorders proposed by Fairburn (2008). In Fairburn’s model, the core psychopathology is
related to invidiuals’ overvaluation of weight, shape, and control of weight and shape. The belief
that weight and shape are controllable manifests itself in many ways; however, the foremost
manifestation is that of dietary restraint. According to this model, dietary restraint, or restriction
of caloric intake, is accompanied by an episode of binge eating. In those who overvalue weight
and shape, binge eating causes increased negative affect due to the fear of gainng weight, which
leads to a compensatory act, such as excessive exercise, or purging.

17

Applying the transidagnostic model of eating disorders to FAD, a FAD behavior may
occur prior to alcohol use when there is intention to engage in subsequent alcohol use. The
motive for engagement in FAD prior to alcohol use is either to off-set caloric intake from the
planned alcohol use or to feel the effects of alcohol stronger or more quickly. Temporally, this is
followed by an alcohol use episode. FAD behaviors may continue during the alcohol use episode
for either motivation (e.g., drinking low-calorie beer to decrase caloric intake, purging to
increase the quantity of alcohol that can be consumed). Finally, subsequent to an alcohol use
episode, negative affect or cognitive dissonance surrounding the additional caloric intake may
lead to engagement in strategies to “make-up” for those calories (e.g., exercise, eating low
calorie food items). Theoretically, an individual will not engage in FAD behaviors to feel the
effects of alcohol more quickly after a drinking epsiode has ended, so alcohol effects FAD
behaviors should not be observed post-alcohol use.
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Figure 1. Fairburn’s Transdiagnostic Model of Eating Disorders Modified for Food and Alcohol
Disturbance (FAD; Choquette et al., 2018)
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The Current Study
The purpose of the current study was to address major limitations in the existing literature
in several ways. First, this study examined a broad range of FAD behaviors across the entire span
of an alcohol use episode for both motivations (i.e., alcohol effects and caloric compensation).
Examining the full range of behaviors (e.g., diet changes, exercise, restriction, etc.) across the
full alcohol use episode will create a better understanding of the relationships among FAD
behaviors, motives for engagement, and alcohol use. To date, few studies have examined the full
spectrum of behaviors throughout the alcohol use episode. Second, the study further examined
the validity of the CEBRACS by examining the relationship between this retrospective selfreport measure and the real-time behaviors reported during the ecological momentary assessment
(EMA) portion of this study. Third, this study investiaged FAD behaviors across an alcohol use
episode using EMA data. This study was the first to test portions of the model proposed by
Choquette et al. (2018) through the use of in vivo assessment of behaviors. Finally, a short-term
longituidinal examination of the conseuqences of FAD was conducted to better understand how
FAD behaviors uniquely contribute to alcohol-related consequences of college students at a
three-month follow-up.
Aim 1: Description of FAD
The first aim of this study was to provide descriptive information about the number of
individuals who engage in FAD behaviors for each of the two traditional motives, as well as the
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specific behaviors reported across an alcohol use episode. This allowed for a preliminary
investigation into potential patterns of behaviors. As an investigation into broad patterns, FAD
was examined over a three-month period. Glassman et al., (2018) conducted the only
longitudinal investigation of FAD to date over a four-week period to explore the effect of an
intervention on FAD; however, no study has ever explored longitudinal trends of FAD
behaviors. Finally, FAD behaviors were examined using multiple measurement methods which
allowed for the examination of the validity of the CEBRACS by exploring the relationship with
behaviors reported in real time through EMA.
Baseline and Follow-up Data
The percentage of participants who engaged in behaviors at baseline and follow-up was
examined. Previous research suggests that as many as half of college students may engage in
FAD to offset calories (Knight et al., 2017; Roosen & Mills, 2015); however, these studies did
not examine the alcohol effects motive. It was expected that a significant number of participants
in the current study would have engaged in FAD behaviors regardless of motive.
Bryant et al. (2012) was the only study thus far to take into account both motivation for
and timing (before, during, and after alcohol use) of FAD behaviors when examining prevalence
rates. Based on their findings, it was expected that compensatory exercise and eating less to
offset caloric intake would be the most commonly reported FAD behaviors before and after
alcohol use. During alcohol use, it was expected that the most common compensatory FAD
behavior would be drinking low calorie beer or other low-calorie alcohol options. To increase
alcohol effects, it was expected that the most commonly occurring FAD behavior would be
eating less both before and during alcohol use.
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Finally, changes from baseline to follow-up on FAD behaviors were examined. While
Glassman et al., (2018) examined FAD behaviors before and after a quasi-experimental
intervention, no control group was used to determine if FAD behaviors naturally remain the
same or change over time. This study was the first to examine group-level longitudinal rates of
FAD. It is not necessarily expected that FAD behaviors change overtime at the aggregated level.
As FAD is directly related to alcohol use, if alcohol use levels remain relatively stable over the
course of the investigation, so, too, should FAD behaviors.
Ecological Momentary Assessment (EMA) Data
Second, FAD behaviors were examined using EMA data in a number of ways. The
percentage of prompts during which participants reported engaging in alcohol use and FAD for
each motive was explored. Additionally, the number of FAD behaviors reported by participants
was examined. Due to the inclusion criteria for the study, it was expected that the majority of
participants would engage in FAD during at least one drinking episode over the course of the 5day data collection period. This was the first study to examine a broad range of FAD behaviors
for both motives across an alcohol use episode; therefore, these data will contribute to
understanding how often FAD behaviors occur across a single alcohol use episode.
Examining the relationship between EMA FAD behaviors and the CEBRACS will allow
for a better understanding of the validity of the CEBRACS. The CEBRACS is psychometrically
validated; however, it has never been compared to data collected within alcohol use episodes.
Further, the CEBRACS factor structure has failed to replicate in several studies (Choquette et al.,
2020; Pinna et al., 2015; Rinker &Neighbors, 2014). Accordingly, correlations between the
EMA FAD behaviors and the CEBRACS were explored. It was expected that the CEBRACS
Alcohol Effects subscale would be more strongly correlated with EMA FAD behaviors for the

22

motivation of increasing the effects of alcohol, and the CEBRACS Bulimia, Diet and Exercise,
and Restriction subscales would be more strongly correlated with the FAD behaviors for
compensatory motives. Further, it was expected that compensatory FAD behaviors reported
during the EMA would be positively correlated with disordered eating, body dissatisfaction,
cognitive restraint, extreme weight control behaviors, and excessive exercise at baseline. Alcohol
effects FAD behaviors during EMA were expected to be positively correlated with participants’
overall alcohol use, alcohol-related consequences, and internalization of college drinking norms
at baseline.
Aim 2: Sequencing of FAD
This study examined a portion of the model proposed by Choquette et al. (2018).
Specifically, this study investigated the sequence of events surrounding an alcohol use episode
beginning with the intention to drink alcohol and ending with FAD behaviors occurring after the
drinking episode (see Figure 2 for full model).

Figure 2. Temporal Sequencing of Food and Alcohol Disturbance (FAD) Across an Alcohol Use
Episode
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Aim 2a: Predicting Alcohol Use
Aim 2a was had three purposes. First, intention to drink alcohol was used to predict
alcohol use. Intention to consume alcohol has been linked with actual alcohol consumption in
several studies (e.g., Buchholz et al., 2018; Collins & Carey, 2007; Collins, Witkiewitz, &
Larimer, 2011; Luce et al., 2013). As such, the first set of analyses was intended to replicate
previous findings (see Figure 3).

Figure 3. Aim 2a: Intention to Consume Alcohol Predicting Alcohol Use

Secondly, while the full spectrum of FAD behaviors has not been examined as a predictor
of alcohol use, there is evidence that caloric restriction, or the perception of restriction, prior to
alcohol use predicts increased alcohol consumption (Buchholz, 2015; Luce et al., 2013).
Therefore, it was predicted that FAD behaviors for both motives would increase the likelihood of
subsequent alcohol use behaviors. Finally, based on the theoretical model proposed by Choquette
et al. (2018) it was expected that FAD behaviors occurring before and during alcohol use would
predict greater alcohol use (see Figure 4). No research has previously explored the differences in
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the relationship between alcohol use and FAD compensatory versus alcohol use motives, so no
directional hypothesis was made.
Finally, to extend previous findings (e.g., Buchholz, 2015; Buchholz et al., 2018)
intention to consume alcohol and FAD behaviors were entered into a model to predict alcohol
use. The purpose was to examine whether FAD behaviors would predict alcohol use above and
beyond the intention to drink alcohol. Based on the model proposed by Choquette and colleagues
(2018), it was expected that intention and FAD for both motives would predict alcohol use (see
Figure 5).

Figure 4. Aim 2a: FAD Behaviors Predicting Alcohol Use
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Figure 5. Aim 2a: Intention to Consume Alcohol and FAD Behaviors Predicting Alcohol Use

Aim 2b: Intention to Use Alcohol Predicting FAD Behaviors
The relationship between the intention to drink and FAD behaviors has only been
examined in one study to date (Luce et al., 2013). This study found that the intention to drink
predicted decreased the number of eating episodes prior to alcohol use in restrained eaters (Luce
et al., 2013). This current project attempted to replicate and extend this finding by examining
engagement in FAD behaviors for each of the two motives (see Figure 6). Regardless of motive,
it was expected that participants who reported intention to drink alcohol would report higher
levels of FAD behaviors at subsequent prompts. No directional hypothesis was made as to
whether the strength of this relationship would differ between motive as this is an exploratory
aim.
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Figure 6. Aim 2b: Intention to Consume Alcohol Predicting FAD Behaviors

Aim 2c: Alcohol Use Predicting FAD Behaviors
The proposed model (Choquette et al., 2020) suggests a bidirectional relationship
between alcohol use and FAD behaviors for both motives during the alcohol use episode. While
previous research has revealed that alcohol use and FAD behaviors are correlated (e.g., Bryant et
al., 2012; Choquette, 2017; Knight, 2017) no study has examined temporal precedence in this
relationship. Based on the model, it was expected that alcohol use would predict concurrent FAD
behaviors for both compensatory and alcohol effects motives (see Figure 2). Additionally,
alcohol use should predict FAD compensation after alcohol use; however, FAD alcohol effects
behaviors should not occur after alcohol use has concluded. Thus, it was predicted that alcohol
use would predict subsequent FAD compensatory behaviors, but not FAD alcohol effects
behaviors (see Figure 7).
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Figure 7. Aim 2c: Alcohol Use Predicting FAD Behaviors

Aim 3: Examining Alcohol-related Consequences
The relationship between disordered eating behaviors and alcohol-related consequences
has been documented (e.g., Anderson et al., 2005); however, few studies have examined the
longitudinal relationship between FAD behaviors and alcohol-related consequences. Buchholz
and colleagues (2018) showed that intended dietary restraint prior to alcohol use is associated
with alcohol-related consequences; however, this study did not examine the two unique FAD
motives. Theoretically, the intention to get drunker or feel the effects of alcohol more quickly
using FAD behaviors is likely to lead to increased levels of intoxication. Thus, individuals who
engage in FAD for alcohol effects purposes may experience more alcohol-related consequences
compared to those who engage in FAD for compensatory motives or do not engage in FAD
behaviors. It was expected that individuals who engage in FAD regardless of motive will
experience some alcohol-related consequences, and it was anticipated that the relationship
between FAD alcohol effects and alcohol-related consequences would be stronger than the
relationship between compensatory FAD and alcohol-related consequences. A second
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exploratory regression was conducted to examine the impact of FAD behaviors on GPA at the 3month follow-up. It was expected baseline FAD behaviors would be negatively related to GPA.
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Method
Participants
Participants were recruited at the University of South Florida (USF). Individuals between
18-25 years old were recruited to participate in the baseline questionnaire via two methods.
Individuals were recruited using the USF online research participant pool (SONA), as well as via
distribution of fliers on the USF campus (see Appendix A).
Participants who were recruited through SONA completed pre-screening measures. Each
semester potential study participants complete various measures to determine their eligibility for
research studies. Participants aged 18-25 years old who indicated they consumed alcohol and
engaged in FAD in the prior 30 days were eligible to participate in the baseline survey. A total of
28 SONA participants completed the baseline survey. Each SONA participant received ½ point
of research course credit for participation in the baseline and demographics questionnaire.
Participants who were recruited through fliers on the USF campus (from here referred to
community sample) were not able to complete the pre-screening measures through SONA.
Therefore, the baseline questionnaire served as the study eligibility screening for these
participants. A total of 217 community participants were recruited. Each community participant
was asked a series of questions to determine eligibility. First, participants were required to be
USF students as demonstrated by a valid USF email address. Additional eligibility criteria
included being 18-25 years old. If either of these criteria were not satisfied, individuals were not
eligible for further participation and were not presented with the baseline survey. Community
participants were not compensated for completing the baseline survey.
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A total of 255 individuals across SONA and the larger USF community completed at
least a portion of the baseline questionnaire (84.4% community). Community and SONA
participants recruited for the baseline survey were not significantly different in terms of
distribution of sex, race/ethnicity, or their report of other variables of interest (see Table 1).

Table 1
Baseline Differences between Recruited USF Community versus SONA Participants
USF Community
USF SONA
(n = 217)
(n = 38)
t / χ2
p
M / % (SD)

Cohe
n’s d
/φ

M / % (SD)

Age

20.71

(1.95)

20.08 (1.57)

t (202) = 1.82

.07

.26

BMI

24.69

(4.82)

22.88 (4.09)

t (57.74) = 2.34*

.02

.62

Female

71.0%

80.6%

χ2(1) = 1.36

.24

-.08

Non-Latino White

50.0%

66.7%

χ2(9) = 15.01

.09

.27

Alcohol Use
CEBRACS Total

3.97

(1.84)

3.20 (1.92)

t (195) = 2.22

.03

.32

54.95 (19.48)

53.46 (25.45)

t (186) = .39

.70

.06

(1.33)

1.68 (1.57)

t (190) = 1.29

.20

.19

(9.39)

10.16 (10.43)

t (197) = 1.82

.07

.26

42.95 (11.00)

41.65 (12.21)

t (194) = .63

.53

.09

Global Disordered
2.01
Eating
Total Alcohol-related
13.30
Consequences
Alcohol Salience

Note. BMI = body mass index; Bolded = significant p value after Holm-Bonferroni correction
for 8 comparisons; * indicates unequal variances.

Of the 255 individuals who participated in the baseline, 188 were retained for having
provided quality data based on having attended correctly to at least two of three attention checks.
Of the original 225, 114 (44.7%) were eligible for participation in the EMA portion of the study.
The majority of participants were ineligible for the EMA because they did not provide quality
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data on the baseline survey (n =67, 58.8%). Other participants were excluded from the EMA
because they declined to participate further (n = 22) or did not complete enough of the baseline
survey to have the opportunity to provide consent for further participation (n = 16). Six
participants were ineligible because they indicated they were not USF students and an additional
two were ineligible because they did not provide a valid USF email. Additionally, a total of 40
participants were excluded for reporting no FAD engagement or alcohol use in the prior 30 days.
See Table 2 for full information about excluded participants. Of the 114 eligible for the EMA, 68
(59.6%) participated in the EMA. One participant was removed from the analysis sample
because this participant only completed unscheduled prompts, thus the final EMA sample was 67
participants (58.8% of eligible participants; See Results section for attrition analyses).
Table 2
Reasons for Exclusion from EMA Participation
Reason for Exclusion
Number of participants
Missed attention checks
67
Did not consent to EMAa
22
b
Incomplete data
16
Not a USF student
6
c
Age
2
USF email missing or invalid
2
Did not agree to download Paco
2
No FAD
25
No alcohol use
4
No FAD and no alcohol use
11
a
Note. Reasons for exclusions are not mutually exclusive. participant responded “No” to
consent to be contacted for EMA. b indicates participant opted out of the questionnaire
before being shown consent for further participation. c community participant age was
missing or greater than 25.

Of the 68 EMA participants, 59 participants completed the 3-month follow-up survey
(86.8%; see Results section for attrition analysis). Follow-up questionnaire was only offered to
participants who completed the EMA portion of the study. At follow-up, attention checks were
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again used to determine if participants were attending appropriately to the survey. At the time of
follow-up (December 2019 – February 2020), a majority of students indicated they were not
enrolled in a USF psychology (for USF SONA sample) or any USF course (for community
participants; 74.5% indicated strongly disagree). This question was also used as an attention
check in the baseline questionnaire and 95.4% of participants indicated they were currently
enrolled in any USF class or USF psychology course. Upon examination of the follow-up survey,
the question used was “I am currently enrolled in a psychology course” instead of the more
general question presented in the baseline to the USF community participants. As the majority of
the sample that completed the follow-up were recruited from the USF community (n =57;
96.6%) and not through SONA, this discrepancy is not unexpected. Therefore, this question was
not used as an attention check for the follow-up sample. Participants who missed the two
remaining attention checks were removed from the analysis sample (n =3).
This project was partially supported by the Psi Chi Mamie Phipps Clark Diversity
Research Grant ($1500 total amount awarded) and participants were compensated for their
participation in the EMA portion of the study and the 3-month follow-up survey. Participants
who completed any portion of the EMA (i.e., prompted responses) received $10. All EMA
participants were eligible to receive a bonus for compliance with prompts. Participants earned a
$5 bonus if they completed at least 80% (23 prompts) of the EMA prompts. Twenty-two (33%)
participants reached this threshold and earned the bonus. Additionally, participants were
compensated $10 for completion of the 3-month follow-up questionnaire. The total maximum
monetary compensation for SONA and community participants for EMA and 3-month follow-up
survey was $25. In addition to monetary compensation for the EMA and follow-up survey,
SONA participants also received ½ a research credit (i.e., partial course credit) for completion of
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the baseline questionnaire. Community participants did not receive compensation for completing
the screening and baseline survey.
Materials
Demographic Items
Participants reported age, sex, race, ethnicity, height, and weight at baseline. They also
reported their year in school, participation in sports, self-identification as an athlete, exercise
routine at baseline, and Greek status. Self-reported grade point average (GPA) was collected at
baseline and follow-up (see Appendix B). To calculate body mass index (BMI), height and
weight at baseline were first converted into weight in kilograms (kg) and height was converted
into centimeters (cm). The formula 𝐵𝑀𝐼 =

𝑤𝑒𝑖𝑔ℎ𝑡 𝑖𝑛 𝑘𝑔
(ℎ𝑒𝑖𝑔ℎ𝑡 𝑖𝑛 𝑐𝑚/100)2

was used.

FAD Behaviors
The Compensatory Eating and Behaviors Related to Alcohol Consumption Scale
(CEBRACS; Rahal et al., 2012) is a validated measure that assesses FAD and was administered
at baseline and 3-month follow-up. The original CEBRACS is a 21-item measure, developed to
capture FAD behaviors at three time points during alcohol use for two motives: 1) to compensate
for calories or 2) to feel the effects of alcohol stronger or more quickly. For the purpose of this
study, the three-month time frame was changed to the past 30 days (see Appendix C). The
original CEBRACS consists of four subscales representing specific behaviors and motivations
for engagement in FAD: Alcohol Effects (“I have eaten less than usual during one or more
meals prior to drinking to get DRUNKER.”), Bulimia (“I have taken diuretics while I was
drinking to make up for the calories in alcohol that I was consuming.”), Diet & Exercise (“I
have exercised to make up for the calories in alcohol that I had consumed previously while I was
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under the effects of alcohol.”), and Restriction (“I have skipped an entire day or more of eating
to make up for the calories in alcohol that I had consumed previously while I was under the
effects of alcohol.”). Choquette and colleagues (2020) have argued that the lack of
interpretability of the total score warrants using only the subscale scores; however, the original
four-factor structure should be interpreted with caution given difficulty replication the
CEBRACS factor structure. The internal consistency for the Restriction subscale in the baseline
(α = .66) and follow-up (α = .59) samples was low; however, internal consistency of all other
subscales at baseline and follow-up ranged from good to excellent (see Table 3). The CEBRACS
total score was used for efficiency during attrition analyses and when examining participants
with missing data as a proxy for the overall number of FAD behaviors.
Twenty additional items were added to the CEBRACS based on consultation with experts
in the area of FAD and focus groups with college students (referred to here as CEBRACS+).
These data were collected with the intention to re-examine and revise the CEBRACS as
suggested by Choquette and colleagues (2020). Further, items were used for this project when
examining frequency of engagement in FAD behaviors (i.e., Aim 1). Participants responded to a
total of 41 items based on the frequency with which they have engaged in the behaviors in the
past 30 days on a 5-point Likert scale from 1 (Never) to 5 (Almost all of the time).
Eating Pathology
Eating Pathology Symptoms Inventory (EPSI; Forbush et al., 2013). The EPSI is a
self-report measure of broad eating disorder cognitions and behaviors that was administered at
baseline and 3-month follow-up. The scale consists of eight unique factors: Body Dissatisfaction
(“I do not like how clothes fit the shape of my body.”); Binge Eating (“I ate when I was not
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hungry.”); Cognitive Restraint (“I tried to exclude “unhealthy” foods from my diet.”); Purging
(“I considered taking diuretics to lose weight.”); Restricting (“People told me that I do not eat
very much.”); Excessive Exercise (“I felt I needed to exercise nearly every day.”); Negative
Attitudes toward Obesity (“I thought that obese people lack self-control.”); and Muscle Building
(“I used muscle building supplements.”). Respondents indicated the frequency with which they
have engaged in each of the items in the preceding four weeks from 0 (never) to 4 (very often).
This measure was validated in a range of samples and has reflected good reliability and validity
across these diverse samples (Forbush, et al., 2014; Forbush et al., 2013). In the current sample,
internal consistency ranged from poor (α = .58) on the Purging subscale at follow-up to excellent
(α = .90) on the Negative Attitudes Towards Obesity subscale at baseline and Binge Eating
subscales at follow-up (see Table 3). Higher scores on each of the subscales indicate greater
levels of disturbed eating pathology. For the purpose of this study the Body Dissatisfaction,
Cognitive Restraint, Purging, Restriction, and Excessive Exercise subscales were used.
Eating Disorder Examination Questionnaire (EDEQ; Fairburn & Beglin, 2008).
Administered at baseline and follow-up, the EDEQ is a 28-item self-report measure that assesses
attitudes, feelings, and behaviors related to eating pathology and body image over the past 28
days. Participants answer items using a variety of response formats to assess the frequency of
engagement in certain behaviors and the extent to which they agree with a statement. The EDEQ generates four subscales (Restraint, Eating, Shape, and Weight Concerns), as well as a Global
Score. Higher scores represent greater levels of eating pathology. The EDEQ subscales had poor
(α = .69; Eating Concerns subscale in 3-month follow-up sample) to excellent (α = .91; Shape
Concerns subscale baseline sample) internal consistency (see Table 3 for all internal consistency
values). The EDEQ Global score had excellent internal consistency in both the baseline (α = .95)
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and 3-month follow-up (α = .94) samples. Only the EDEQ Global score was used for the purpose
of this study as it is an overall measure of disordered eating behaviors.
Alcohol Use
The Alcohol Use Disorders Test of Consumption (AUDIT-C; Bush et al., 1998) was
administered as a measure of global alcohol use at baseline and follow-up. This is a three-item
alcohol use screener. Participants respond to items with varied response options, with all item
scores ranging from 0 to 4. Higher scores indicate more problematic drinking. A total score of
three represents potentially problematic drinking behaviors, with sensitivity of 98% and
specificity of 57% using this threshold (Bush et al., 1998), suggesting the measure is excellent at
identifying those with alcohol use disorders. Internal consistency of both the baseline (α = .59)
and follow-up (α = .59) samples was poor. The AUDIT-C sum was used as a general measure of
alcohol use in this study.
Alcohol-related Consequences
The Young Adult Alcohol Consequences Questionnaire (YAACQ; Read, Kahler, Strong
& Colder, 2006) was administered at baseline and 3-month follow-up to assess alcohol-related
consequences as a function of engagement in FAD. The YAACQ is a 48-item measure on which
individuals indicate (yes/no) whether they have experienced each of the 48 potential
consequences of alcohol use. The YAACQ reflects eight domains of consequences:
Social/Interpersonal; Academic/Occupational; Risky Behavior; Impaired Control; Poor SelfCare; Diminished Self-Perception; Blackout Drinking; and Physiological Dependence. The total
score reflects the total number of alcohol-related consequences over the past year. Internal
consistency was excellent for both the baseline (α = .93) and 3-month follow-up (α = .93)
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samples. For the purposes of this study, the YAACQ sum was used to examine the relationship
between FAD behaviors and alcohol-related consequences.

Table 3
Internal Consistency of Scales at Baseline and Follow up
Scale / Subscale
Baseline
Follow-up
CEBRACS
Alcohol Effects
.94
.94
Restriction
.66
.59
Diet & Exercise
.86
.77
Bulimia
.83
.93
EPSI
Body Dissatisfaction
.87
.81
Binge Eating
.88
.90
Cognitive Restraint
.79
.66
Purging
.77
.58
Restricting
.88
.89
Excessive Exercise
.83
.86
Negative Attitudes towards Obesity
.90
.91
Muscle Building
.78
.81
EDEQ
Global
.95
.94
Restraint
.86
.85
Eating Concerns
.80
.69
Shape Concerns
.91
.88
Weight Concerns
.84
.83
AUDIT-C
.59
.59
BES
Sexual Attractivenessa
.81
.81
a
Weight Control
.90
.82
Physical Conditiona
.89
.85
Physical Conditionb
.91
.93
b
Upper Body Strength
.89
.93
Physical Attractivenessb
.86
.93
YAACQ
.93
.93
CLASS
.87
.82
Note. CEBRACS = Compensatory Eating and Behaviors Related to Alcohol Consumption
Scale; EPSI = Eating Pathology Symptom Inventory; EDEQ = Eating Disorder Examination
Questionnaire; AUDIT = Alcohol Use Disorders Test of Consumption; BES = Body Esteem
Scale a women only scales b men only scales; YAACQ = Young Adult Alcohol Consequences
Questionnaire; CLASS = College Life Alcohol Salience Scale
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Alcohol Salience
The College Life Alcohol Salience Scale (CLASS; Osberg et al., 2010) was administered
at baseline and 3-month follow-up. The CLASS is a measure of general expectancies reflecting
how much an individual has internalized the college drinking culture. The 15-item measure is
scored on a 5-point Likert scale from 1 (Strongly Disagree) to 5 (Strongly Agree) on items such
as “To become drunk is a college rite of passage.” In the current study the internal consistency
was good for both the baseline (α = .87) and 3-month follow-up (α = .82) samples.
Ecological Momentary Assessment (EMA) Items
Participants answered questions about their current drinking, intention to drink later, use
of eating behaviors for either compensation or to feel the effects of alcohol quicker/more
strongly (i.e., FAD), affect, and current life events as part of the EMA prompts (See Appendix D
for EMA question flow and Appendix E for EMA Items). See below for specifics.
Procedure
Baseline Procedure and EMA Eligibility and Enrollment
The study was deemed exempt by the USF Internal Review Board (IRB; see Appendix F
for approval letter) and partially funded by a 2018-2019 Psi Chi Mamie Phipps Clark Diversity
Research Grant awarded to the Principal Investigator. Participants between 18-25 years old were
recruited to participate in the online baseline questionnaire via two methods. The first sample
was recruited using the USF online research participant pool. The second sample was recruited
via distribution of fliers on the USF campus. Participants were presented with the relevant online
informed consent based on their method of recruitment. Both informed consent versions included
a description of all three phases of the current research study and associated compensation. After
agreeing to participate, both community and SONA participants, were presented with baseline
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measures in a random order via Qualtrics. Measures were presented to participants randomly to
decrease the possibility of bias across their responses. Once the participant completed the
baseline questionnaires, they were given a brief reminder and description of the EMA and 3month follow-up portions of the study, with a focus on time commitment and compensation.
Each participant was asked if they were interested in further participation. If they indicated they
were interested, they were asked a series of follow-up questions including if they were willing to
download a free application to their phone, type of phone, and were asked to provide both a USF
email and an alternative email. The USF email was also used as verification that USF community
participants were in fact students. If a participant declined further participation, they were
redirected to the end of the questionnaire and not contacted further.
Baseline survey responses were monitored weekly for eligible EMA participants. On
Monday of each week participants who indicated interest in the study and met EMA screening
criteria (described above) were notified via email and given instructions on how to download and
sign up for Paco (pacoapp.com) and register for the EMA study. Based on slight variations
between Paco for iOS and Android, two sets of instructions were created and sent to participants.
If participants did not sign up and complete the EMA portion of the study within one week of the
first email, they were sent up to two additional email reminders within a two-week timeframe.
Participants were considered to be uninterested in further participation if they did not complete
the study after three email invitations over the course of four weeks.
EMA Procedure
There are several possible designs for sampling EMA data. Time-based approaches
sample participants at either fixed or random intervals of time. In contrast, event-based methods
ask participants to complete prompts each time an event occurs (Shiffman et al., 2008). There are
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benefits and costs to each sampling technique. For instance, in order to use an event-based
design there must be a clear target “event”. However, one major limitation of this approach is the
inability to verify that participants are reporting each event as it is occurring. This may be
especially problematic with frequently occurring behaviors.
Time-based approaches may be better suited when events occur frequently or are less
well-defined (Shiffman et al., 2008). While alcohol use is a discrete, well-defined event, the
behaviors, moods, and events leading up to and following alcohol use are less well-defined
(Shiffman et al., 2008). While each engagement in FAD behavior could be conceptualized as a
discrete event, thus warranting event-based approaches, it is unknown how FAD behaviors occur
within and surrounding the alcohol use episode itself. Thus, it is important to broadly sample
behaviors preceding and subsequent to alcohol use. As such, a time-based approach was
considered better suited to address the aims of the current study. Further, a time-based approach
to study FAD eliminates the need for an individual to report each “event” and instead asks
participants about their behaviors since the previous EMA prompt. This decreases participant
burden by not relying on participants to initiate prompts (i.e., starting the prompt when the event
occurred).
There are two methods of conducting time-based approaches: random or fixed interval.
Random prompt sampling is appropriate for sampling ongoing behaviors or subjective states;
however, this design is associated with an increased burden to participants, as they are
intermittently interrupted by the study prompt (Conner & Lehman, 2012). Alternatively, fixed
timing schedules send prompts to respondents on a predictable schedule and can either ask about
current state or assess behaviors since the previous signaling. Conner and Lehman (2012)
suggest using the latter for concrete events that are easy to remember and thus less vulnerable to
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recall bias. They also note that these fixed schedules are “well-suited to time series investigations
of temporal phenomenon (pg. 96).” Assessment at equal intervals allows for the time block to
serve as a unit of analysis, such as included in autocorrelations and time series analyses
(Shiffman et al., 2008).
A fixed interval time-based approach was employed for this study. This method allowed
for a statistical comparison of responses across time. Further, interval report (i.e., asking
participants about their behaviors since the preceding prompt) is best suited for studying
objective states and behaviors, which are less susceptible to memory bias of the participants’
current state (e.g., report of behaviors engaged in is not changed by current mood). This method
was selected over the event-based modeling because of the desire to capture behaviors
surrounding the “event”, which was defined in this study as alcohol use. Further, since
participants were recruited into the study based on their engagement in the target behaviors – i.e.,
FAD – it was anticipated that alcohol use and FAD would occur multiple times during the course
of the EMA data collection. Fixed intervals were chosen over random sampling due to 1) the
increased burden to participants associated with random interval sampling and 2) because of the
ability to model time and generalize temporal structures across participants with this approach.
Participants who agreed to participate in and signed up for the EMA portion of this study
received prompts via Paco to complete the EMA protocol. Based on pilot data, the EMA items
took no longer than 90 seconds and generally less than 20 seconds to complete. These prompts
included questions about eating behaviors (e.g., counting calories or carbs, extreme weight
control behaviors, over-exercise, and fasting) in relation to alcohol use episodes (i.e., FAD),
information about external factors (e.g., life events), mood, alcohol use since the previous
prompt, and intention to use alcohol both later that day and before the next prompt.
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At each prompt, participants were first asked “Since the last prompt, have you had a
drink containing alcohol?” Those who reported drinking since the last prompt were then asked 1)
if they were still drinking; 2) how much they had to drink since the last prompt; and 3) what they
had to drink (e.g., wine, beer, mixed drink). During the first prompt of each day, participants
were asked if they intended to consume alcohol that day, as well as how likely it was that they
would engage in alcohol use during that day from 1 (Extremely Unlikely) to 9 (Extremely Likely).
During all prompts, participants were also asked if they intended to drink alcohol in the next
three hours and how likely it was that they would engage in alcohol use in the next three hours.
Next participants were asked if they had engaged in any FAD behaviors since the last
prompt to either compensate for calories from alcohol and/or to feel the effects of alcohol more
strongly. Participants selected FAD behaviors separately for each motive from two identical
provided lists (e.g., “Eaten fewer calories,” “Taken laxatives,” “Exercised,” and “Eaten low
calorie / low fat food options.”). The EMA FAD behavior items were derived from the
CEBRACS, consultation with other FAD researchers, and focus groups with college students to
help identify any relevant behaviors that may not be included in the CERBACS (i.e., eating
fewer carbohydrates), but may be relevant to FAD.
Then, all participants were asked to choose events that had occurred since the previous
prompt from a list of life event categories (i.e., Academic/Occupational Stressor, Academic/
Occupational Success, Social Event and/or Social Stressor). Participants also had the option to
select that “none” of the events had occurred, or that an “other” life event occurred, but was not
in the provided list. If they selected “other,” respondents were asked to identify the event via
open text response.
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Finally, participants were asked to select from a list of emotions to indicate what they
were feeling at the current moment and rate how strongly they were feeling each of the selected
emotions in the current moment. The list of emotions included: Stressed; Friendly; Anxious;
Relaxed; Bored; Happy; Irritable; Sad; Angry; Lonely; and Guilty. The ordering of these
emotions was randomly designated to reduce possible ordering effects. Participants also had the
option to report “none” or select “other” emotion. Emotions were chosen to capture a broad
range of emotional experiences and based on the PANAS-X (Watson & Clark, 1994).
Participants completed the prompts for five consecutive days on the days with the highest
frequency of alcohol use (Thursday to Saturday; Cleveland et al., 2013), as well as one day prior
to and after peak drinking days (Wednesday and Sunday). Data were collected between 10:00
AM and 1:00 AM on each of these days. Text prompts were sent in three-hour intervals for a
total of six data prompts per day. To increase compliance, a reminder to complete the EMA was
sent 20 minutes after the initial prompt if no data had been recorded. Participants were given 60
minutes to respond to each prompt. Responses to prompts that were outside the allotted 60
minutes were not included in data analysis and those prompts were considered “missed.”
Three-Month Follow-up
All participants who completed the EMA were invited to participate in the 3-month
follow-up survey. Participants were emailed 90 days after completing the EMA portion of the
study with a Qualtrics link to the 3-month follow-up survey. Participants were told they had 30
days to complete the survey. If participants did not complete the questionnaire within the first
week of receiving the link, two reminders were sent during the subsequent two weeks. The link
became inactive after 30 days. For the purposes of payment and connecting data from the
baseline survey, the EMA, and the follow-up survey, participants were asked to provide their
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USF and the alternative email they had given during the baseline survey. Participants were then
presented the questionnaires in random order as part of the 3-month follow-up survey.
Data Analytic Plan
Power analysis
The number of participants needed for the EMA portion was determined based on the
50/20 rule of thumb (Hox et al., 2018), suggesting a minimum of 50 level-2 observations and 20
level-1 observations are needed for sufficient statistical power to detect main effects. Data were
collected from 68 level-2 (individual) and 29 level-1 (time point) observations. It was the
intention to account for 50% missed prompts at level-1. Thus, the proposed sample size was
sufficient to detect the proposed effects.
Attrition Analyses
A series of analyses were conducted at each stage of the study to examine sample
differences between those who completed the study and those who did not. Differences in
demographic variables and variables of interested were explored. The Holm-Bonferroni (Holm,
1979) correction was used to account for multiple comparisons. This method corrects familywise error rates and is more powerful than the original Bonferroni correction. It uses sequential p
values based on the number of comparisons to decrease type I error by holding family-wise error
at α = 0.05, while also increasing power when compared to the Bonferroni correction.
Missing Data
Missing data were examined at each stage of the data analytic process after participants
were removed for inattention based on attention checks. As participants who were not EMA
eligible were still included in baseline analyses these participants were included in missing data
analysis for baseline data. Item level analysis was performed at baseline and follow-up
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independently for each measure. Where possible, data were explored for being missing
completely at random (MCAR) or missing at random (MAR). Average compliance rates for
EMA data collected from substance users is approximately 75% (for meta-analysis see Jones et
al., 2019). As such, it was expected that there would be missing data present in the current
investigation. Missing prompts on the EMA were examined and compared to determine if there
were prompts with significantly more missing data. In addition, the total number of prompts
completed by participants was examined.
Before conducting the analyses for Aim 2, missing data were imputed using Blimp
(Enders et al., 2018). Blimp is a flexible approach to missing data that allows for imputation of
different types of variables (e.g., categorical, continuous) for both single and multilevel analyses.
The multiple imputation process is described in detail under Aim 2.
Sample Descriptive Results
Analyses for Aim 1 and the sample descriptive results were conducted using SPSS 26
using the demographic and variable data from the baseline survey (N = 188). Constructs of
interest included sex, BMI, sorority/fraternity membership, athlete status (i.e., self-identification
as an athlete), year in school, baseline GPA, percentage of risky drinkers, and averages on scales
of interest.
Aim 1: Description of FAD
All analyses described were conducted with both baseline and 3-month follow-up data.
First, the total number of participants who engaged in any FAD behaviors (regardless of motive)
was explored. Second, the number of individuals reporting FAD for alcohol effects and
compensatory motives was identified. Third, an item analysis was conducted. The percentage of
participants engaging in each behavior (as measured by the CEBRACS+) was reported. Finally,
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an independent samples t-test was conducted to examine if there were changes in FAD behaviors
between baseline and follow-up. Exploratory post-hoc analyses were used to investigate whether
the timing of the 3-month follow-up questionnaire (e.g., completed during an academic break)
was associated with differences found between baseline and follow-up FAD behaviors.
Descriptives of FAD behaviors were also investigated using the EMA data. The
percentage of prompts at which participants reported alcohol use and FAD behaviors was
examined, and the total number of FAD behaviors across the EMA was calculated for each
motive. To examine the relationship between baseline variables (i.e., baseline alcohol use, body
dissatisfaction, and disordered eating behaviors) and FAD behaviors reported during the EMA, a
series of Pearson correlations were conducted. To determine if there were statistically significant
differences between correlations, the Lee and Preacher (2013) web utility software was used.
This program allows for the calculation of a difference test between dependent correlations (i.e.,
one variable in common) to determine if an observed difference is statistically significant.
Additionally, correlations between the original CEBRACS subscales (i.e., Alcohol Effects,
Bulimia, Diet & Exercise, and Restriction) and both the number of prompts at which an
individual reported FAD for compensation and alcohol effects and the total number of FAD
behaviors for each motive taken from EMA data were calculated. The relationship between the
CEBRACS and EMA measures was calculated for both baseline and 3-month follow-up
CEBRACS.
Aim 2: Temporal Sequencing of FAD
Due to the nested nature of the EMA data, multilevel modeling (MLM) was used to test
the temporal sequencing of FAD. Multilevel modeling allows for the examination of both within
person and between person variations (Singer & Willet, 2003).
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Prior to conducting alcohol use analyses, data were examined and missing data was
imputed using Blimp (Enders et al., 2018). Blimp is a flexible approach that allows for the
imputation of different types of variables (e.g., continuous, categorical) for both single and
multilevel models with up to three levels. Participant ID, sex, BMI, prompt number, day,
likelihood and intent at the day level, intent and likelihood at prompt level, alcohol use at
baseline and alcohol use at EMA prompt were entered simultaneously into Blimp using a Fully
Conditional Specification model. Intent and likelihood at day level would not converge due to
lack of variation at the person level. There was only one prompt missing for each variable and it
was replaced using the participant mean of that variable. Thus, only missing data for alcohol use
at baseline, alcohol use at prompt, and intent and likelihood at prompt were estimated using
Blimp. There were no missing data on the dependent variable (alcohol use) or baseline alcohol
use. Missing data for intent at each prompt was 0.5% and likelihood at each prompt was .28%.
The potential scale reduction (PSR) values were used to diagnose convergence (Keller & Enders,
2019). As each imputation is based on a regression model, estimated parameters reflect a
distribution of possible imputation outcomes. PSR values are computed for each parameter in the
imputation model and the larger the PSR value, the more simulations are necessary. A PSR value
close to one indicates the observed parameter value is close to the target distribution (Gelman &
Rubin, 1992). PSR values 1.05 – 1.10 are considered acceptable (Keller & Enders, 2019). Based
on the estimated model, PSR values indicated a burn of 4450 iterations was appropriate (PSR =
1.043).
Aim 2a: Prediction of Alcohol Use. Alcohol use was operationalized as a dichotomous
variable (i.e., “Yes”, the participant had an alcoholic beverage since the previous prompt, or
“No”, they had not). Dichotomous repeated measures data can be analyzed using both
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Generalized Estimating Equations (GEE) and Generalized Linear Mixed Models (GLMM; Aktas
Samur et al., 2014). However, these methods produce estimates for different parameters and
therefore answer different questions. The GEE approach is an extension of generalized linear
models which uses quasi-likelihood estimation and does not require assumptions about the
distribution of the dependent variable (Liang & Zeger, 1986). GEE takes a marginal means
approach and therefore the parameter is interpreted as a population average. GLMM (Laird &
Ware, 1982) is also an extension of generalized linear models but uses maximum likelihood for
clustered categorical data (Aktas Samur et al., 2014). The GLMM can model both fixed and
random variability (Aktas Samur et al., 2014) and therefor the GLMM model is used to examine
changes in means at the individual level rather than the population level. Data were intended to
be analyzed through both GEE and GLMM; however, examination of the data indicated
insufficient variance between participants in the target variables (i.e., FAD engagement and
alcohol), thus, GLMM was an inappropriate data analytic strategy and only GEE was used.
With the intent to replicate and extend previous findings (e.g., Buchholz, 2015; Luce et
al., 2013), intent to drink alcohol was used to predict alcohol use. Intention to drink alcohol was
operationalized in three ways. First, it was operationalized as intention to use within the same
prompt period. Two lagged variables were also used to represent intention to engage in alcohol
use: reported intention at the prompt before alcohol use (i.e., time – 3 hours) and intention two
time points prior (i.e., time – 6 hours). Likelihood of engagement in alcohol was to be included
in the model as well; however, due to the high correlation between likelihood and intent to
consume alcohol (r =.83, p <.001) only intent was entered as a direct replication of Buchholz
(2015). Further, there was not enough variance in the data to use intent at the day level as a
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repeated measure. Therefore, only intent to consume alcohol at each EMA prompt was included
in the models.
To extend previous findings and test a portion of the proposed model, a second model
used FAD behaviors for each motive to predict alcohol use. Both FAD alcohol effects and
compensation were entered into the GEE model, as well as two lagged variables for each motive.
FAD behaviors at one and two prompts prior to alcohol use (i.e., lag one and lag two) were used
to test if individuals who consume alcohol engage in FAD prior to alcohol use. A lag of one
represents time minus 3 hours and a lag of two represents time minus 6 hours. FAD behaviors at
the time of alcohol use were also entered to examine whether individuals engage in FAD
behaviors while engaging in alcohol use. Several covariates were entered into the models: BMI,
sex, and baseline alcohol use. BMI and baseline alcohol use were grand mean centered as these
are level-2 covariates and centering at level-1 is not possible for a level-2 variable (Enders &
Tofighi, 2007; Raudenbush & Bryk, 2002).
In the next iteration, intention to consume alcohol, compensatory FAD, and alcohol
effects FAD were entered into the same model to predict alcohol use during the EMA. Further,
two lagged variables were included for each of the main variables of interest. Covariates
included baseline alcohol use, BMI, and sex. The purpose of this to examine if FAD behaviors
predicted alcohol use when controlling for intention to consume alcohol.
Aim 2b: Intention to Use Alcohol Predicting FAD behaviors. Two sets of analyses
were conducted to examine the relationship between intention to consume alcohol and FAD
behaviors. Current intention, in addition to the two previously described lagged intention
variables, were used to predict FAD behaviors for both motives. Covariates included baseline
alcohol use, disordered eating behaviors, sex, and BMI. All variables were entered
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simultaneously to predict each set of FAD behaviors for compensatory and alcohol effects
motives.
Aim 2c: Alcohol Use Predicting FAD Behaviors. Finally, to examine whether
engagement in alcohol use would predict FAD behaviors two sets of analyses were conducted.
Concurrent alcohol use and alcohol lagged by one time point (3 hours) and two time points (6
hours were entered into the model. Covariates including baseline alcohol use, BMI, disordered
eating behaviors, and sex were included in the models. Based on the proposed model it was
expected that alcohol use would predict concurrent FAD compensatory behaviors and alcohol
effects behaviors; however, alcohol use would only predict future compensatory FAD.
Aim 3: Examining Alcohol-related Consequences
Two linear regressions using baseline FAD engagement (i.e., CEBRACS compensatory
behaviors composite and CEBRACS alcohol effects composite) to predict alcohol-related
consequences and self-reported GPA at the three-month follow-up. As previous literature has
already established the link among alcohol use, disordered eating behaviors, and alcohol-related
consequences, a number of covariates were included to determine the unique contribution of
FAD to alcohol-related consequences (i.e., baseline alcohol use, baseline alcohol-related
consequences, BMI, disordered eating [i.e., EDEQ Global], and sex). Baseline GPA was
included as an additional covariate in the 3-month follow-up GPA regression.
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Results
Attrition Analysis and Missing Data
Attrition Analysis
As reported above, a total of 255 participants were recruited for the baseline study. Of
these, 114 were eligible for the EMA (45.6%). Participants who were eligible for the EMA
portion of the study endorsed significantly more FAD and alcohol use behaviors than ineligible
participants (See Table 4). This is consistent with the eligibility criteria. Global disordered eating
behaviors (i.e., Eating Disorder Examination Questionnaire Global Score), alcohol-related
consequences, and beliefs about the centrality of alcohol to college life were not significantly
different between EMA eligible and ineligible participants after controlling for multiple
comparisons. Importantly, eligible and ineligible participants did not differ on age, sex, baseline
BMI, or race/ethnicity (see Table 4).
Approximately 60% of those eligible for the EMA participated (n = 68). Participants who
did not complete the EMA, but were eligible to participate, did not differ from those who did on
any of the variables of interest (see Table 5). Additionally, 86.6% of participants who completed
the EMA also completed the 3-month follow-up survey (n = 59 participants). There were no
significant differences between participants who completed 3-month follow-up and those who
did not (see Table 6).
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Table 4
Comparison of Baseline Differences between Participants who were Eligible for EMA and
Ineligible Participants
Cohen
Eligible for
Ineligible for
t / χ2
p
’s d
EMA (n=114) EMA (n=141)
/φ
M / % (SD)

M / % (SD)

Age

20.48

(1.79) 20.76

(2.04)

t(202) = 1.02

.31

.14

BMI

24.49

(4.45) 24.23

(5.12)

t(203) = -.38

.70

-.05

Female

72.8%

72.5%

χ2(1) = .002

.96

-.003

57.5%

47.3%

χ2(9) = 8.49

.49

.20

t(159.66) = -3.08*

.002

-.49

t(163.76) = -4.80* <.001

-.75

Non-Hispanic/Latinx
White
Alcohol Use
CEBRACS Total
Global Disordered
Eating

4.18

(1.71)

3.35

(2.00)

59.04 (20.58) 47.89 (19.19)
2.19

(1.31)

1.61

(1.41)

t(190) = -2.93

.004

-.43

(9.26) 10.66

Alcohol-related
Consequences

14.23

(9.84)

t(197) = -2.62

.01

-.37

Alcohol Salience

44.62 (10.36) 40.04 (11.87)

t(194) = -2.88

.004

-.41

Note. BMI = body mass index; * indicates unequal variances. Bolded = significant results
based on Holm-Bonferroni correction for multiple tests

53

Table 5
Comparison of Baseline Differences between Participants who Completed the EMA and Participants who were
Eligible for the EMA and Did Not Participate
Completed EMA
No EMA Prompts
Prompts
Completed
t / χ2
p
(n=68)
(n=46)
M / % (SD)

Cohen’
sd
/φ

M / % (SD)

Age

20.50

(1.75)

20.46

(1.85)

t(112) = -.13

.90

-.02

BMI

24.72

(4.35)

24.15

(4.62)

t(112) = -.66

.51

-.12
-.10

Female

76.5%

67.4%

χ2(1) = 1.14

.29

Non-Hispanic/Latinx
White

59.7%

54.3%

χ2(8) = 9.51

.30

t(81.10) = .38*

.71

.08

t(112) = -.61

.54

-.12

t(112) = -.52

.60

14.35 (10.85)

t(112) = .11

.91

.02

46.93

t(112) = 1.99

.05

.38

Alcohol Use
CEBRACS Total
Global Disordered
Eating
Total Alcohol-related
Consequences
Alcohol Salience

4.13

(1.53)

60.01 (19.77)
2.24

(1.27)

14.15

(8.10)

43.06 (10.62)

4.26

(1.95)

57.61 (21.87)
2.11

(1.39)

(9.61)

.29

-.10

Note. BMI = body mass index; Bolded indicates significant p value after Holm-Bonferroni correction; * indicates unequal
variances.
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Table 6
Comparison of Baseline Variables between Participants who were Eligible for Follow-up and Participated with
Participants who Were Eligible and Did Not Participate
Participated in follow-up No follow- up
Cohen’s d
2
t
/
χ
p
(n = 59)
(n = 9)
/φ
M / % (SD)

M / % (SD)

Age

20.49

(1.76)

20.56

(1.88)

t(66) = .10

.92

.02

BMI

24.66

(4.39)

25.11

(4.28)

t(66) = .51

.77

.12

Female

74.6%

88.9%

χ2(1) = .89

.35

.11

Non-Latino White

50.0%

66.7%

χ2(6) = 1.80

.94

.16

t(66) = .65

.52

.16

t(66) = -.49

.63

-.12

t(66) = 1.59

.12

.39

Alcohol Use
CEBRACS Total
Global Disordered Eating

4.08

(1.55)

60.47 (20.51)
2.15

(1.22)

4.44

(1.51)

57.00 (14.34)
2.86

(1.44)

Total Alcohol-related
13.64 (7.74)
17.44 (10.34)
t(66) = 1.32
.19
.32
Consequences
Alcohol Salience
42.34 (10.52)
47.78 (10.65)
t(66) = 1.44
.15
.35
Note. BMI = body mass index; Bolded = significant p value after Holm-Bonferroni correction for 8 comparisons; *
indicates unequal variances.
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Missing Data
CEBRACS+. At baseline, nine participants (4.79%) had missing data on the
CEBRACS+. The data were not missing completely at random (MCAR), Little’s MCAR test χ2
(73) = 177.41, p <.001. The most common pattern of missing data was complete missing data on
the CEBRACS+ (n = 7). Those who had missing data on the CEBRACS+ at baseline were not
statistically different that those who did not have missing data based on sex, race/ethnicity,
recruitment method, age, BMI, alcohol use, disordered eating behaviors, or alcohol-related
consequences at baseline. Those who had missing data on the CEBRACS+ at baseline were less
likely to be eligible for the EMA (χ2 (2) = 8.34, p =.02, φ = .21), which is consistent with selfreported FAD behaviors being an inclusion criteria for the EMA. At the 3-month follow-up, one
participant (1.79%) had missing data on the CEBRACS+. This participant did not complete any
of the CEBRACS+ items at follow-up.
EPSI. At baseline, 13 participants (6.92%) had missing data on the EPSI. The data were
MCAR, Little’s MCAR test χ2 (393) = 382.78, p = .64. The most common missing data pattern
was completely missing data (n = 4). At follow-up, three participants (5.36%) had missing data
on the EPSI. Missingness was completely at random, Little’s MCAR test χ2 (44) = 31.53, p =
.92. Two of the three participants had completely missing data at 3-month follow-up.
EDEQ. At baseline, seven participants (3.72%) had missing data on the EDEQ. The
missing data were not MCAR, χ2 (38) = 58.16, p = .019. Those who had missing data on the
EDEQ at baseline were less likely to be eligible for the EMA (χ2 (2) = 11.45, p =.003, φ = .25)
than those who had no missing data on the EDEQ; however, participants with missing data and
full data on the EDEQ were not statistically different based on sex, race/ethnicity, recruitment,
age, BMI, alcohol use, disordered eating behaviors, or alcohol-related consequences at baseline.
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The most common missing data pattern was completely missing data (n = 5). Two participants
(3.57%) had missing data at follow-up and they were missing all EDEQ data.
AUDIT-C. Three participants (1.60%) at baseline and one participant (1.79%) at followup had completely missing data on the AUDIT-C.
YAACQ. At baseline, four participants (2.13%) had missing data. The data was were not
MCAR χ2 (94) = 121.98, p = .028. The most common missing data pattern was complete
missingness. There were no missing data on the YAACQ at 3-month follow-up.
CLASS. At baseline, three participants (1.60%) had missing data on the CLASS. The
data were MCAR χ2 (13) = 18.97, p = .12. Two participants did not complete any items at
baseline. Two participants (3.57%) had missing data at 3-month follow-up, and neither
completed any of the CLASS items.
EMA Data. Participants completed between 6.89% (2 prompts) to 100% of scheduled
prompts. Out of a total of 29 possible prompts, the average number of prompts completed by
participants was 19.58 (SD = 6.72) and the median number of prompts completed was 21 (72.4%
of prompts; Quartile 1 = 18 prompts, Quartile 3 = 25 prompts). To assess for systematic
differences in EMA completion rates, participants were categorized by the number of prompts
completed (those who fell below the 10th percentile of participation, 10-25th percentile, 26th-50th
percentile, 51-75th percentile, and above 75th percentile). When compared across these five
groups there were no differences between participants with differing numbers of EMA prompts
based on sex, race/ethnicity, recruitment, age, BMI, alcohol use, disordered eating behaviors,
alcohol-related consequences, or FAD behaviors. There was also no effect of when during the
semester participants completed the EMA (e.g., September versus November) on the number of
prompts completed. There was, however, an effect of prompt number (i.e., day and time) on
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whether the prompt was complete (χ2(28) = 149.02, p <.001). Post-hoc analyses revealed that
participants were most likely to miss the 1 AM prompt on each day of the EMA study (see Table
7). Missing EMA data were also examined in relation to alcohol use. Alcohol was lagged by one
and two time points. A chi-square difference test compared the frequency of incomplete prompts
after alcohol use. Participants were more likely to have a missing prompt after reporting alcohol
use at one lag (χ2 (1) = 15.42, p <.001), but not at alcohol use lagged by two time prompts (χ2 (1)
= 3.02, p = .08).
Data of participants who fell into the top 50% of responders (i.e., more than 19.6 prompts
[rounded to 20 prompts]) were compared to those in the bottom 50% of responders. Forty-two
participants (61.8%) completed more than 20 prompts. After correcting for multiple
comparisons, there were no significant differences between those who completed fewer than 20
prompts and those who completed more on baseline (see Table 8) or follow-up measures (see
Table 9).
Sample Descriptive Results
Demographic information was collected as part of the baseline questionnaire (see Table
10). One additional participant was removed from baseline analyses because they were over 25
years old (though they were included in demographic information presented above). This
participant was screened through SONA as eligible for baseline participation but did not
complete the study until after they turned 26 years old. Figure 8 shows the breakdown of race by
ethnicity for all individuals who participated in the baseline questionnaire. Participants were
majority non-Latinx White (52.7%). The average age at baseline was 20.52 (SD = 1.77). See
Table 10 for means of variables of interest at baseline follow-up.
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Table 7
Ecological Momentary Assessment Missing Data Analysis, Post-hoc Comparisons
Missing
Completed
Z score*
p
Prompt #
Day and Time
1
Wed 10 AM
18
49
.8
.42
2
Wed 1 PM
13
54
2.2
.03
3
Wed 4 PM
11
56
2.7
.01
4
Wed 7 PM
18
49
.8
.42
5
Wed 10 PM
10
57
3.0
.003
6
Thurs 1 AM
43
24
-5.8
<.001
7
Thurs 10 AM
19
48
.6
.55
8
Thurs 1 PM
19
48
.6
.55
9
Thurs 4 PM
21
46
.0
1
10
Thurs 7 PM
12
55
2.5
.01
11
Thurs 10 PM
16
51
1.4
.16
12
Fri 1 AM
43
24
-5.8
<.001
13
Fri 10 AM
13
54
2.2
.03
14
Fri 1 PM
12
55
2.5
.01
15
Fri 4 PM
17
50
1.1
.27
16
Fri 7 PM
13
54
2.2
.03
17
Fri 10 PM
21
46
0
1.0
18
Sat 1 AM
34
33
-3.4
.001
19
Sat 10 AM
21
46
0
1.0
20
Sat 1 PM
18
49
.8
.42
21
Sat 4 PM
21
46
0
1.0
22
Sat 7 PM
28
39
1.8
.07
23
Sat 10 PM
21
46
0
1.0
24
Sun 1 AM
37
30
-4.2
<.001
25
Sun 10 AM
27
40
1.6
.11
26
Sun 1 PM
19
48
.6
.55
27
Sun 4 PM
21
46
0
1.0
28
Sun 7 PM
22
45
.2
.84
29
Sun 10 PM
26
41
1.3
.19
Note. * adjusted residual z score. Bolded = significant after applying Holm-Bonferroni
correction.
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Table 8
Baseline Differences between Participants who Completed More than 20 EMA Prompts and
Participants who Completed Fewer than 20 prompts
>20 EMA
< 20 EMA
Cohen’s
Prompts
prompts
t / χ2
p
d/φ
(n=42)
(n=26)
M / % (SD)

M / % (SD)

Age

20.55

(1.67)

20.42

(1.92)

t(66) = -.28

.78

.07

BMI

25.0

(4.03)

24.27

(4.87)

t(66) = -.66

.51

.16

Female

71.4%

84.6%

χ2(1) = 1.55

.21

.15

Non-Hispanic/
Latinx White

59.5%

60.0%

χ2(6) = 3.74

.71

.24

t(66) = .90

.37

.22

t(33.34) = 2.16* .04

.75

Alcohol Use

4.35

(1.62)

CEBRACS Total 55.50 (13.30)
Global Disordered
1.96 (1.08)
Eating
Total Alcoholrelated
13.14 (7.71)
Consequences
Alcohol Salience 40.55 (10.05)

4.00

(1.48)

67.31 (25.83)
2.70

(1.43)

t(66) = 2.43

.02

.60

15.77

(8.59)

t(66) = 1.31

.20

.32

47.12 (10.42)

t(66) = 2.58

.01

.64

Note. BMI = body mass index; Bolded indicates significant p value; * indicates unequal
variances. Bolded items = significant results based on Holm-Bonferroni correction for
multiple tests

60

Table 9
Follow-up Differences between Participants who Completed More than 20 EMA Prompts and
Participants who Completed Less than 20 prompts
>20 EMA
< 20 EMA
Cohen’s
Prompts
prompts
t
p
d
(n=38)
(n=21)
M / % (SD)
BMI

24.75

Alcohol Use

3.29

CEBRACS Total

M / % (SD)

(4.11) 24.84

(5.17)

t(52) = .07

.95

.02

(1.62)

(1.48)

t(53) = 2.30

.03

.63

t(24.23) = 2.39* .03

.97

t(52) = 1.91

.06

.53

4.25

48.67 (24.96) 63.47 (24.96)

Global Disordered
Eating
Total Alcohol-related
Consequences
Alcohol Salience

1.79

(1.27)

2.46

(1.16)

9.86

(7.79) 15.65 (10.17)

t(31.59) = 2.21* .03

.79

37.14

(9.38) 44.78 (11.48)

t(52) = 2.62

.73

.01

Note. BMI = body mass index; Bolded indicates significant p value; * indicates unequal
variances. Bolded items = significant results based on Holm-Bonferroni correction for
multiple tests

120

100

99

80
60
39
40

38

34
13

20

17
6 6

7 6

Black

Asian

1 0 0

7

1 1

8 7

9

0 0 0

1 2 1

1 0 0

Black

AI

H/PI

5 4

0
White

Not Hispanic/Latinx

AI

Other
Baseline

White

EMA

Follow-Up
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Figure 8. Race and Ethnicity of Participants White = White or Caucasian; Black = Black or
African American; AI = American Indian or Alaska Native; Other = identified as “other” race;
H/PI = Native Hawaiian or Other Pacific Islander
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Table 10
Means and Standard Deviations of Demographic Variables at Baseline and Follow-up for All
Participants Completing Each Measure
Baseline
Follow-up
(n = 188)
(n = 59)
M/ %
SD
Range
M/ %
SD
Range
Age
20.52
1.77
18-26*
BMI
24.67
4.77 16.95 - 44.30
Female
71.3%
Greek Membership
12.9%
Athlete
30.65%
Competition level
4.86
3.14
0 - 10
Year in school
First year
16.7%
Second year
15.4%
Third year
30.3%
Fourth year
26.1%
Fifth year
4.8%
Sixth year+
5.9%
GPA
3.45
.44
1.50 - 4.28
3.56
.39
2.50 - 4.00
Risky Drinkers
61.6%
61.6%
Alcohol Use
3.82
1.83
0-9
3.64
1.56
1-8
CEBRACS Total
54.02 20.09
38 - 137
53.78
19.68
38 - 108
CEBRACS Alcohol
Effects
11.45
6.18
7 - 35
10.82
5.65
7 - 25
CEBRACS Restriction
2.76
1.49
1-9
2.82
1.35
2-7
CEBRACS DE
9.83
4.91
5 - 27
10.04
3.98
6 - 19
CEBRACS Bulimia
9.24
2.83
8 - 27
9.31
2.66
8 - 20
EDEQ Global
1.91
1.37
0 - 5.7
2.02
1.26
0 - 5.25
Alcohol Consequences
12.61
9.65
0 - 48
11.93
9.07
0 - 29
Alcohol Salience
42.48 11.20
16 - 75
39.69
10.66
17 - 62
Note. * = participant aged 26 was removed from other analyses; GPA = self-reported grade
point average; CEBRACS = Compensatory Eating and Behaviors Related to Alcohol
Consumption Scale
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Aim 1: Description of FAD Behaviors
FAD Behaviors at Baseline and Follow-up Measured by the CEBRACS+
On the baseline survey 38 participants reported no FAD behaviors and 142 (75.9%)
reported at least one FAD behavior for either compensation or alcohol effects. Of the total 142
participants who reported FAD at baseline, 116 participants (64.1%) reported they engaged FAD
for alcohol effects behaviors and 126 (69.6%) reported they engaged in FAD for compensation
(these findings are not mutually exclusive).
At 3-month follow-up, 40 participants (72.7%) reported FAD behaviors. Twenty-seven
(49.1%) participants reported at least one FAD for alcohol effects behavior at 3-month followup. Further, 35 (63.6%) participants reported they engaged in at least one FAD compensatory
behavior at 3-month follow-up. For participants who completed both baseline and 3-month
follow-up questionnaires, more FAD for compensation was reported at baseline (M = 20.60, SD
= 2.78) than at follow-up (M = 16.25, SD = 2.19), t(54) = 3.71, p <.001. The difference between
FAD alcohol effects motivation at baseline (M = 7.19, SD = .97) and follow-up (M = 7.08, SD =
.95) was not significant (t(54) = 1.67, p = .10).
The top ten most common behaviors at baseline were evenly split between alcohol effects
and compensatory behaviors. The most common behaviors reported were: 1) eating less before
drinking to get drunker (43.6%), 2) eating less before drinking to get drunker faster (40.3%), 3)
eating less during alcohol use to get drunker (39.2%), 4) Exercising after alcohol use for
compensation (38.7%), 5) Eating less to get drunk faster during drinking (35.4%), 6) Drinking
low calorie beer or alcoholic beverages (34.8%), 7) Eating fewer calories after drinking (33.9%),
8) Drank liquor or shots to make up for calories (32.8%), 9) Eating low calorie or low-fat foods
after drinking (32%), and 10) Not eating while drinking to get drunker (31.5%). The least
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common behaviors at the baseline questionnaire were taking laxatives both before and during
drinking (2.8% and 3.9% respectively) and taking diuretics after alcohol use (4.4%). See Table
11 for frequencies of each item.
Findings were congruent with hypothesis related to the most common behaviors by
motive and time period. Exercising and eating fewer calories were the top behaviors reported
before alcohol use to compensate for alcohol-related calories. During alcohol use, drinking low
calorie beer or liquor/shots to decrease caloric intake were the most commonly reported,
followed by using low calorie mixers (a new item added to the CEBRACS for the purpose of this
study). After alcohol use, exercise and eating fewer calories were the most commonly reported
behaviors. Congruent with hypotheses, the most common FAD alcohol effects behaviors were to
eat less to get drunk or to get drunk faster before and during alcohol use.
The ten most common behaviors at 3-month follow-up included: Exercising before alcohol
use for compensation (43.6%), exercising after alcohol use for compensation (43.6%), eating less
after drinking to make up for alcohol-related calories (41.8%), drinking low calorie beer or
alcoholic drinks to decrease caloric intake (40.0%), eating low calorie or low-fat food after
drinking to compensate for calories (40.0%), eating fewer calories after drinking to compensate
for calories (40.0%), eating fewer calories before drinking to compensate (38.2%), eating fewer
carbs before drinking to compensate for alcohol use (36.4%), eating less before drinking to get
drunker (32.7%), and eating low calorie or low-fat foods before drinking to compensate for
alcohol use (32.7%). The least common behaviors were taking diuretics and laxatives during
alcohol use (5.5%) and making oneself vomit after drinking (5.5%). See Table 12 for frequencies
of behaviors at follow-up.
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In summary, as hypothesized, the most common compensatory behaviors before alcohol
use were eating less and exercising. Also, in line with hypotheses, the most frequent
compensatory behavior during alcohol use was drinking low calorie beer or alcoholic beverages,
followed by taking shots or drinking liquor, and using low calorie mixers. Finally, the most
common compensatory behaviors after alcohol use were exercising and eating less/ fewer
calories. As anticipated, the most common alcohol effects behavior was eating less before and
during alcohol use.
Post-hoc Comparisons. In an effort to understand differences in frequency of FAD at
baseline and 3-month follow-up, a series of post-hoc analyses were conducted. Given that
alcohol availability is likely to be higher during the academic semester as compared to during an
academic break, it was hypothesized that participants who completed the 3-month follow-up
survey during winter break and prior to the beginning of the USF Spring 2020 academic
semester (January 13, 2020) may have engaged in fewer FAD behaviors. Of the 56 participants
included in 3-montth follow-up analyses, nine participants (16.1%) completed the 3-month
follow-up survey before the Spring 2020 semester opened. When examining when the
participants had taken the survey, it was revealed that all participants who completed the 3month follow-up prior to the start of the semester did so only one day prior (i.e., January 12,
2020). Participants who completed the 3-month follow-up before the start of the semester did not
differ on alcohol use from those who completed the 3-montth follow-up after the start of the
semester. As anticipated, those who completed the 3-month follow-up before January 12, 2020
reported significantly fewer FAD compensatory and alcohol effects behaviors than those who
completed the 3-month follow-up after January 12, 2020 (see Table 13).

65

Table 11
CEBRACS+ Frequencies of Engagement in FAD at Baseline
Never
BEFORE
Eaten less to get drunker
Exercised to compensate
Eaten less to get drunk
faster
Skipped one or more
meals
Laxatives
Skipped one or more
meals to get drunk faster
Eaten fewer calories
Eaten less fat*
Eaten diet food*
Eat low calorie or lowfat foods*
Eaten fewer carbs*
Made myself throw up*
Made myself throw up to
get drunk faster*
DURING
Eaten less to get drunk
faster
Taken diuretics
Not eaten to get drunk
faster
Eaten low calorie or low
-fat foods
Drank low calorie beer
or alcoholic drinks
Eaten less to get drunker
Laxatives
Not eaten to get drunker
Eaten fewer calories*
Eaten fewer calories to
get drunk faster*
Eaten less fat*
Eaten diet food*
Eaten fewer carbs*
Used low calorie
mixers*
Drank liquor or shots to
make up for calories*
Made myself vomit*

Rarely
(about 25%
of the time)

Sometimes
(about 50%
of the time)

Often (about
75% of the
time)

Almost all of
the time

56.4%
69.1%

25.4%
13.8%

8.8%
8.3%

7.2%
7.2%

2.2%
1.7%

59.7%

25.4%

7.2%

6.1%

1.7%

75.1%
97.2%

12.7%
2.8%

5.0%
--

6.1%
--

1.1%
--

70.7%
69.1%
76.2%
78.5%

15.5%
16.0%
11.0%
11.6%

8.3%
6.1%
9.4%
4.4%

4.4%
7.2%
2.8%
4.4%

1.1%
1.7%
.6%
1.1%

72.4%
72.9%
92.8%

16.0%
13.3%
3.3%

4.4%
6.1%
2.8%

6.1%
5.5%
1.1%

1.1%
2.2%
--

95.0%

3.9%

1.1%

--

--

64.6%
94.5%

17.7%
2.2%

10.5%
1.7%

3.9%
1.7%

3.3%
--

70.2%

13.3%

7.7%

6.1%

2.8%

78.5%

8.8%

6.1%

6.6%

--

65.2%
60.8%
96.1%
68.5%
72.4%

15.5%
17.1%
2.2%
13.3%
12.2%

6.1%
11.6%
1.7%
9.4%
9.4%

9.9%
7.2%
-6.6%
5.5%

3.3%
3.3%
-2.2%
.6%

68.5%
76.2%
82.9%
76.2%

19.3%
10.5%
7.7%
10.5%

6.6%
7.7%
4.4%
5.0%

4.4%
5.0%
4.4%
6.6%

1.1%
.6%
.6%
1.7%

70.2%

11.6%

8.8%

5.5%

3.9%

67.2%
92.8%

12.8%
3.9%

11.1%
1.7%

5.0%
1.7%

3.9%
--
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Table 11 (Continued)
Never

Rarely
(about 25%
of the time)

Sometimes
(about 50%
of the time)

Often (about
75% of the
time)

Made myself vomit to
consume more alcohol*
88.9%
3.3%
5.0%
2.2%
AFTER
Diuretics
95.6%
1.7%
1.1%
1.7%
Eaten low calorie or
low-fat foods
68.0%
14.4%
10.5%
5.5%
Laxatives
95.0%
2.8%
.6%
1.7%
Exercised
61.3%
12.7%
12.2%
8.3%
Made myself vomit
92.3%
2.2%
2.2%
2.8%
Eaten less
68.9%
13.3%
7.8%
6.1%
Skipped an entire day or
more of meals
85.0%
8.3%
2.8%
3.3%
Eaten fewer calories*
66.1%
17.8%
8.3%
5.6%
Eaten less fat*
74.4%
13.3%
7.8%
2.8%
Eaten diet food*
78.9%
8.9%
5.0%
5.0%
Eaten fewer carbs*
69.4%
15.0%
7.2%
6.1%
Note. * new items included in the CEBRACS+ for further examination of FAD

Almost all of
the time

.6%
-1.7%
-5.5%
.6%
3.9%
.6%
2.2%
1.7%
2.2%
2.2%

Based on the time frame of the CEBRACS (past 30 days), a second analysis was
conducted to examine differences between participants who completed the 3-month follow-up
survey before the first 30 days of the semester (i.e., February 13, 2020) and after having been
back on campus for 30 days. As anticipated, participants who completed the 3-month follow-up
survey after February 13, 2020 reported more alcohol use than those who completed the survey
before this date; however, there were no differences in FAD behaviors (see Table 14).
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Table 12
CEBRACS+ Frequencies of Engagement in FAD at Follow-up
Never
BEFORE
Eaten less to get drunker
Exercised before
Eaten less to get drunk
faster
Skipped one or more
meals
Laxatives
Skipped one or more
meals to get drunk faster
Eaten fewer calories
Eaten less fat*
Eaten diet food*
Eat low calorie or low-fat
foods*
Eaten fewer carbs*
Made myself throw up*
Made myself throw up to
get drunk faster*
DURING
Eaten less to get drunk
faster
Taken diuretics
Not eaten to get drunk
faster
Eaten low calorie or low fat foods
Drank low calorie beer or
alcoholic drinks
Eaten less to get drunker
Laxatives
Not eaten to get drunker
Eaten fewer calories*
Eaten fewer calories to
get drunk faster*
Eaten less fat*
Eaten diet food*
Eaten fewer carbs*
Used low calorie mixers*
Made myself vomit*
Made myself vomit to
consume more alcohol*
Diuretics

Rarely
(about 25%
of the time)

Sometimes
(about 50%
of the time)

Often (about
75% of the
time)

Almost all of
the time

67.3%
56.4%

18.2%
20.0%

9.1%
21.8%

5.5%
1.8%

---

70.9%

5.5%

20.0%

3.6%

--

70.9%

10.9%

12.7%

5.5%

--

92.7%

3.6%

3.6%

--

--

72.7%

9.1%

12.7%

5.5%

--

61.8%
74.5%
76.4%

10.9%
14.5%
7.3%

20.0%
9.1%
16.4%

7.3%
1.8%
--

----

67.3%

12.7%

16.4%

3.6%

--

63.6%
90.9%

18.2%
1.8%

16.4%
3.6%

1.8%
3.6%

---

89.1%

7.3%

1.8%

1.8%

--

69.1%

10.9%

10.9%

7.3%

1.8%

94.5%

3.6%

1.8%

--

--

70.9%

14.5%

10.9%

1.8%

1.8%

80.0%

10.9%

9.1%

--

--

60.0%

10.9%

18.2%

7.3%

3.6%

67.3%
94.5%
70.9%
70.9%

12.7%
1.8%
12.7%
10.9%

12.7%
1.8%
14.5%
16.4%

5.5%
1.8%
-1.8%

1.8%
-1.8%
--

76.4%

9.1%

9.1%

3.6%

1.8%

88.0%
81.8%
74.5%
70.9%
90.9%

9.1%
9.1%
10.9%
3.6%
3.6%

7.3%
9.1%
12.7%
16.4%
5.5%

3.6%
--5.5%
--

--1.8%
3.6%
--

90.9%

1.8%

7.3%

--

--

92.7%

7.3%

--

--

--
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Table 12 (Continued)
Never

Rarely
(about 25%
of the time)

Sometimes
(about 50%
of the time)

Often (about
75% of the
time)

Eaten low calorie or low60.0%
16.4%
20.0%
1.8%
fat foods
Laxatives
92.7%
7.3%
--Exercised
56.4%
18.2%
18.2%
5.5%
Made myself vomit
94.5%
5.5%
--Eaten less
58.2%
18.2%
16.4%
5.5%
Skipped an entire day or
80.0%
12.7%
5.5%
1.8%
more of meals
Eaten fewer calories*
60.0%
16.4%
14.5%
7.3%
Eaten less fat*
72.7%
20.0%
5.5%
1.8%
Eaten diet food*
76.4%
10.9%
10.9%
1.8%
Eaten fewer carbs*
70.9%
10.9%
10.9%
5.5%
Note. * new items included in the CEBRACS+ for further examination of FAD

Almost all of
the time
1.8%
-1.8%
-1.8%
-1.8%
--1.8%

Table 13
Follow-up Differences between Participants Completing EMA Before Spring 2020 Semester
and Participants Who Completed After Start of Spring 2020 Semester
Prior to start of
After start of
Cohen’s
semester
semester
t
p
d
(n=9)
(n=47)
M
(SD)
M (SD)
Alcohol Use
3.22 (1.48)
3.71 (1.59) t(52) = -.85
.40 -.23
14.76
t(32.89)
=
FAD Compensatoryt 4.67 (6.58)
.005 -1.05
(17.09)
3.02*
FAD Alcohol
t(33.10) = -.87
1.56 (2.88)
5.20 (7.51)
.018
t
Effects
2.49*
Note. t Based on CEBRACS+ behaviors. * indicates unequal variances. Bolded = significant
results based on Holm-Bonferroni correction for multiple tests
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Table 14
Follow-up Differences Between Participants Completing EMA within One Month of the
Spring 2020 Semester and Participants who Completed the EMA One Month into the
Semester
Prior to 2/13/20 After 2/13/20
t
p
(n=44)
(n= 11)
M / % (SD)
M / % (SD)
Alcohol Use
3.39 (1.45)
4.64 (1.63) t(53) = -2.50
.016
t
FAD Compensatory 13.14 (16.21)
13.00(17.18) t(53) = .17
.87
FAD Alcohol
4.68 (7.20)
4.27 (6.87) t(53) = .03
.98
Effectst
Note. t Based on CEBRACS+ behaviors. Bolded = significant results based on HolmBonferroni correction for multiple tests. Participants who completed the EMA prior to
one month into the semester completed the EMA prior to 2/13/2020 (n=44).

Alcohol Use and FAD Behaviors Reported During EMA Data Collection
Alcohol Use. Alcohol use was reported by 79.10% (n = 53) of participants during the
EMA portion of the study. Fourteen participants did not report any alcohol use during the five
days of the EMA. The average number of prompts to which participants reported alcohol use was
2.54 (SD = 2.34; range 0-10), the median was 2, and the modal number was 1. Participants who
reported alcohol use were significantly more likely to report any FAD compared to no FAD
(χ2(1) = 17.72, p <.001, φ = .51). Thirteen participants (19.40%) reported no alcohol use and no
FAD during the EMA. Seventeen participants (25.37%) reported alcohol use, but no FAD, and
one participant reported FAD, but no alcohol use. Of particular interest for the current study, 37
(55.22%) participants reported both FAD and alcohol use.% r
FAD. Thirty-eight (56.71%) participants reported FAD, and FAD was endorsed at 9.5%
of all completed prompts (n = 185). The average number of prompts at which participants
reported FAD for either motive was 2.76 (SD = 4.27; range 0 – 24), the median was 1, and the
modal number of prompts was 0.
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Thirty-six participants reported FAD for compensation. Fourteen participants reported
only FAD for compensation. Participants reported engaging in FAD for compensation between 0
to 24 times (M = 2.53, SD = 4.25), with a median of 1 time and a mode of 0. The total number of
specific FAD behaviors for compensation ranged from 0 to 79 during the five-day EMA study
(M = 4.37, SD = 10.86, median = 1 and mode = 0). The most commonly reported FAD behaviors
for compensation were eating fewer calories, exercising, and skipping a meal (see Table 15 for
full list). During prompts at which participants reported they had engaged in alcohol use in the
past three hours, participants reported they also engaged at least one compensatory FAD
behavior 34.30% (59 prompts) of the time.
Twenty-four participants reported FAD for alcohol effects and two of these participants
reported only FAD for alcohol effects. The mean number of prompts at which participants
reported FAD for alcohol effects was 1.27 (SD = 2.63; range 0 - 17). The most commonly
reported FAD behaviors for increased alcohol intoxication were eating fewer calories, skipping a
meal, exercising, and eating low calorie or low-fat foods (see Table 15 for full list). During
prompts at which participants reported they had engaged in alcohol use in the past three hours,
participants reported they also engaged at least one FAD alcohol effects for alcohol use 48.24%
(41 prompts) of the time.
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Table 15
Number of Times FAD Behaviors were Endorsed in EMA Prompts
Compensation
Eaten fewer calories
Eaten less fat
Eaten diet food
Exercised
Skipped a meal
Eaten low calorie or low-fat food
Eaten fewer carbs
Used low calorie mixers
Drank low calorie beer
Drank liquor or took shots

68
25
20
62
52
19
14
14
13
7

Used diuretics

Alcohol Effects
46
8
10
14
34
15
8
8
9
5

0

0
Took laxatives
0
0
Self-induced vomiting
6
2
Other
1
0
None
1158
1245
Note. Each value represents the number of prompts participants reported each FAD
behavior by motive

Correlations between Baseline FAD and Baseline Variables
CEBRACS subscales revealed a moderate to strong positive association with the other
subscales of the CEBRACS (rs = .28 - .70, ps <.001) and baseline variables of interest (see Table
16). These correlations appeared to support hypotheses that alcohol effects FAD was more
strongly related to alcohol use and alcohol-related consequences than compensatory FAD. Posthoc comparison of the strengths of the correlations revealed only partial support of this
hypothesis; the CEBRACS Alcohol Effects subscale had a significantly stronger relationship to
alcohol use than the CEBRACS Bulimia subscale (z = 2.38, p = .02 ), but demonstrated a similar
association to alcohol use as the Diet & Exercise (z = 1.01, p = .31) and Restriction (z = 1.52, p
= .13) subscales. The CEBRACS Alcohol Effects subscale was significantly more strongly
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related to alcohol-related consequences than the CEBRACS Restriction subscale (z = 2.19, p =
.03) ), but demonstrated a similar effect to the Diet & Exercise (z = 1.22, p = .22) and Bulimia (z
= 1.87, p = .06) subscales.
It also was hypothesized that the CEBRACS compensatory behavior subscales (i.e.,
Restriction, Diet & Exercise, and Bulimia subscales) would be more strongly related to
disordered eating behaviors and body dissatisfaction than FAD for alcohol effects. Only six of
the post-hoc comparisons were significant. Contrary to hypotheses, CEBRACS Alcohol Effects
was more strongly related to body dissatisfaction (z = 2.10, p = .04) and excessive exercise than
the CEBRACS Bulimia (z = 2.67, p = .007) subscale. In line with hypotheses, CEBRACS
Alcohol Effects was less strongly related to cognitive restraint than CEBRACS Diet & Exercise
subscale (z = -3.36, p <.001). CEBRACS Alcohol Effects was also less strongly related to
purging than CEBRACS Bulimia (z = -4.03, p <.001) and CEBRACS Restriction (z = -2.71, p =
.007) subscales. Finally, CEBRACS Alcohol Effects was less strongly related to excessive
exercise than CEBRACS Diet & Exercise subscale (z = -2.93, p = .003).
Correlations between Baseline Variables and FAD EMA Behaviors
The relationship among baseline alcohol use, disordered eating behaviors, and FAD
reported during EMA was examined. As expected, the number of prompts at which participants
reported alcohol use was moderately to strongly and positively related to baseline alcohol use (r
= .47), alcohol-related consequences (r = .31), and alcohol salience (r = .30; see Table 17).
Contrary to hypotheses, alcohol use at baseline was not significantly related to either the number
of prompts at which participants reported FAD behaviors for either motive or the total number of
FAD behaviors for either motive. In partial support of hypotheses, alcohol-related consequences
were significantly associated with the number of prompts at which a participant reported FAD
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for compensation and alcohol effects, and the total number of compensatory FAD behaviors;
however, it was not related to total number of FAD alcohol effects behaviors. Finally, alcohol
salience was only significantly related to the total number of FAD compensatory behaviors.
When examining baseline disordered eating behaviors, findings generally failed to
support hypotheses. In line with hypotheses, global disordered eating behaviors were
significantly related to the number of prompts at which participants reported alcohol use, FAD
compensation, and FAD alcohol effects, and the number of total compensatory behaviors
reported; however, they were not significantly related to total number of FAD for alcohol effects
behaviors. Also contrary to hypotheses, the strengths of the correlation pairs among global
disordered eating, FAD alcohol effects behaviors and FAD compensatory behaviors were
comparable (z = .22, p = .83). Partially in line with hypotheses, restriction and excessive exercise
were significantly related to all of the FAD EMA variables; however, the relationships were not
statistically significantly different between alcohol effects and compensatory FAD (zs = .05 -.72,
ps = .47 - .95).
Surprisingly, body dissatisfaction was only significantly related to the total number of
alcohol use prompts and was not significantly associated with any of the FAD variables (see
Table 17). In further contradiction to hypotheses, cognitive restraint was significantly related to
the number of prompts at which participants reported FAD for alcohol effects, but not the
number of prompts at which participants reported compensatory FAD. Cognitive restraint was
significantly related to both the total number of compensatory FAD behaviors (r = .28) and
alcohol effects FAD behaviors (r = .26), but the strengths of these associations were comparable
(z = .17, p =.86). Purging was only significantly related to the number of prompts at which
alcohol effects FAD was reported (see Table 17).
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Table 16
Pearson Correlation Matrix among Baseline Variables
1

3

4

.60** .53**
.36** .16*
.36** .25**

.70**
.29**
.45**

.27**
.46**

.09

.49** .35**

.41**

.37**

.54**

.21**

.29** .29**

.25**

.28**

.48**

.12

.48**

9 Body Dissatisfaction

.28**

.18

.31**

.29** -.01

.71**

.18** -.05

10 Cognitive Restraint

.25**

.10

.49**

.35**

.16*

.57**

.23**

.15*

.37**

11 Purging

.30** .59**

.37**

.46**

.10

.52**

.23**

.16*

.40**

.31**

12 Restricting

.30**

.18*

.21**

.32**

.06

.42**

.18*

.13

.38**

.20**

.29**

13 Excessive Exercise

.28**

.04

.48**

.27**

.28**

.27**

.25**

.15*

.08

.48**

.14

1 CEBRACS Alcohol
Effects
2 CEBRACS Bulimia
3 CEBRACS Diet and
Exercise
4 CEBRACS Restriction
5 Alcohol Use
6 Global Disordered Eating
7 Alcohol-related
Consequences
8 Alcohol Salience

2

5

6

7

8

9

10

11

12

-.28**
.42** .46**

Notes. *p <.05, **p<.01; CEBRACS = Compensatory Eating and Behaviors Related to Alcohol Consumption Scale
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Table 17
Pearson Correlation Matrix among Ecological Momentary Assessment Food and Alcohol Disturbance (FAD) Behaviors and Baseline
Alcohol Use and Disordered Eating Behaviors
1
2
3
4
5
6
7
8
9
10
11
12
13
14
1 BMI
2 Alcohol Use

-.14

3 Consequences

-.13

.54**

4 Alcohol Salience

-.18*

.48** .48**

5 Disordered Eating .18* .09
.21** .12
6 Body Diss
.18* -.01
.18* -.05
.71**
7 Cognitive
.05
.16* .23** .15* .57** .37**
Restraint
8 Purging
.03
.10
.23** .16* .52** .40** .31**
9 Restriction
-.22* .06
.18* .13
.42** .38** .20** .29**
10 Excessive
-.03 .28** .25** .15* .27** .08
.48** .14
.10
Exercise
11 EMA Alcohol
-.03 .47** .31** .30* .30* .26* .05
.11
.30* .22
12 EMA AE
-.19
.10
.37** .23
.28* .16
.28* .33** .33** .31* .46**
Prompt
13 EMA Comp
.05
.13
.37** .23
.31* .14
.22
.24
.25* .25* .47** .61**
Prompt
14 EMA Total
-.04
.18
.28* .25* .26* .10
.28* .19
.26* .30* .54** .81** .82**
Comp
15 EMA Total AE
-.14
.14
.10
.23
.19
.08
.26* .20
.28* .29* .48** .90** .54** .90**
Notes. Alcohol Use = the AUDIT baseline sum score; Consequences = YAACQ total alcohol-related consequences; Body Diss =
Body Dissatisfaction; EMA Alcohol = total number of prompts participants reported alcohol use EMA AE Prompt = total number of
prompts participants reported FAD for Alcohol Effects; EMA Comp Prompt = Total number of prompts participants reported FAD
for Compensation; EMA Total Comp = total number of FAD Compensatory behaviors participants reported at each prompt; EMA
Total AE = total number of FAD Alcohol Effects behaviors participants reported at each prompt
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Correlations between EMA Behaviors and Baseline CEBRACS
All of the baseline CEBRACS subscales, except CEBRACS Bulimia, revealed moderate
to strong positive correlations with the number of prompts at which participants reported alcohol
use (rs = .26 - .33, ps <.001), the number of prompts at which participants reported
compensatory FAD (rs = .28 - .46, ps <.001), the total number of compensatory FAD behaviors
reported (rs = .37 - .45, ps <.001), the number of prompts at which participants reported alcohol
effects FAD (rs = .40 - .60, ps <.001), and the total number of FAD alcohol effects behaviors
reported (rs = .35 - .45, ps <.001; see Table 18). This reveals additional support for the
CEBRACS, as baseline FAD behaviors as measured by the CEBRACS were significantly related
to FAD EMA behaviors, with the exception of the CEBRACS Bulimia Subscale.
Contrary to hypotheses, baseline CEBRACS Alcohol Effects was not more strongly
related to the number of prompts at which alcohol effects FAD was reported than compensatory
FAD (z = 1.63, p =.10). Further, the observed differences between the total number of prompts
for FAD alcohol effects versus FAD compensation was not significantly different for CEBRACS
Diet & Exercise or Restriction (zs = .74-.90, ps =.37-.46), nor was the observed difference for
total number of FAD behaviors for either motive (zs = .16-.37, ps =.71-.87).
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Table 18
Pearson Correlation Matrix among Ecological Momentary Assessment Food and Alcohol Disturbance (FAD) Behaviors and
Baseline FAD Variables
1

2

3

4

5

6

7

8

1 CEBRACS Alcohol Effects
2 CEBRACS Bulimia

.28**

3 CEBRACS Diet and Exercise

.42**

.46**

4 CEBRACS Restriction

.60**

.53**

.70**

5 EMA Alcohol Prompts
6 EMA Alcohol Effects Prompts
7 EMA Compensatory Prompts

.29*
.60**
.46**

.11
.11
.28*

.33**
.41**
.34**

.26*
.46**
.37**

.46**
.47**

.61**

8 EMA Total FAD Compensatory Behaviors .45**
.17
.43**
.37**
.54**
.81**
.82**
9 EMA Total FAD Alcohol Effects
.45**
.07
.42**
.35**
.48**
.90**
.54**
.90**
Behaviors
Notes. Alcohol Use = the AUDIT baseline sum score; EMA Alcohol Prompts = total number of prompts participants reported
alcohol use EMA Alcohol Effects = total number of prompts participants reported FAD for Alcohol Effects; EMA Compensatory
Prompts = Total number of prompts participants reported FAD for Compensation; EMA Total FAD Compensatory Behaviors =
total number of FAD Compensatory behaviors participants reported at each prompt; EMA Total FAD Alcohol Effects Behaviors =
total number of FAD Alcohol Effects behaviors participants reported at each prompt
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Correlations between EMA FAD Behaviors and CEBRACS at Follow-up
Correlations between EMA data and 3-month follow-up CEBRACS subscales were
generally as expected. The 3-month follow-up CEBRACS subscales revealed strong, positive
correlations with the number of prompts at which participants reported compensatory FAD (rs =
.43 - .65, ps <.001; see Table 18). In partial support of the hypotheses, the 3-month follow-up
CEBRACS subscales, with the exception of Bulimia subscale (which were not significant),
revealed strong correlations with the total number of compensatory FAD behaviors reported (rs
= .46 - .54, ps <.001), the number of prompts at which participants reported alcohol effects FAD
(rs = .44 - .62, ps <.001), and the total number of FAD alcohol effects behaviors reported (rs =
.37 - .50, ps <.001). Unexpectedly, the number of prompts at which participants reported alcohol
use was not significantly correlated with any of the CEBRACS subscales at follow-up, except
the Diet & Exercise subscale (r = .32, p = .02).
Post-hoc comparisons revealed partial support for hypotheses regarding FAD EMA
behaviors and CEBRACS subscales at 3-month follow-up. In line with hypotheses, CEBRACS
Alcohol Effects was significantly more strongly related to the number of prompts at which
alcohol effects were reported and the total number of alcohol effects behaviors than the
CEBRACS Bulimia subscale, which was not significantly related to these EMA FAD behaviors.
Contrary to hypotheses CEBRACS Alcohol Effects was also more strongly related to total
compensatory FAD behaviors than CEBRACS Bulimia. CEBRACS Alcohol Effects and
CEBRACS Bulimia were similarly related to the number of prompts at which participants
reported compensatory FAD behaviors (z = 1.02, p =.31). None of the other CEBRACS
subscales were significantly different in terms of their relationships to the total number of
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prompts at which participants reported compensatory or alcohol effects FAD or the total number
of FAD behaviors participants reported for either motive.
Aim 2: Sequencing of FAD
Aim 2a: Predicting Alcohol Use
In model one, alcohol use was predicted by the intention to consume alcohol.
Independent variables and covariates were entered simultaneously into the GEE model. The
results of GEE models that examined the intent to drink alcohol predicting alcohol use during
EMA prompts are presented in Table 20. Sex and alcohol use at baseline were not significantly
related to alcohol use within the EMA. Baseline BMI was significantly related to alcohol use
during the EMA prompt such that individuals who reported higher BMI at baseline were less
likely to report alcohol use. In line with hypotheses and previous research findings, intent to
drink alcohol was positively and significantly related to alcohol use at subsequent prompts.
Intent to drink alcohol reported in the prompt prior to alcohol use was the strongest predictor of
alcohol use.
Next, FAD behaviors were entered as predictors of alcohol use. Independent variables
and covariates were entered simultaneously into the GEE model. The results of GEE models that
examined FAD behaviors to predict alcohol use during EMA prompts are presented in Table 21.
Neither FAD behaviors at the time of alcohol use nor those lagged by three or six hours
significantly predicted alcohol use during the EMA. Baseline alcohol use significantly predicted
EMA alcohol use; however, the relationship was in the opposite direction than expected such
that participants who reported more alcohol use at the baseline survey were less likely to report
alcohol use during the EMA.
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Table 19
Pearson Correlation Matrix among Ecological Momentary Assessment Food and Alcohol Disturbance (FAD) Behaviors and
FAD Behaviors at Follow-up
1
1 EMA Alcohol Prompts
2 EMA Alcohol Effects
Prompts
3 EMA Compensatory
Prompts
4 EMA Total FAD
Compensatory Behaviors
5 EMA Total FAD Alcohol
Effects Behaviors

2

3

4

5

6

7

8

.46**
.47**

.61**

.54**

.81**

.82**

.48**

.90**

.54**

.90**

6 CEBRACS Alcohol Effects

.12

.56**

.54**

.46**

.41**

7 CEBRACS Bulimia

-.04

.09

.43**

.19

0

8 CEBRACS Diet and
Exercise

.32*

.44**

.65**

.54**

.37**

.61** .45**

9 CEBRACS Restriction

.18

.62**

.52**

.53**

.50**

.79** .42** .74**

.43**

Notes. EMA Alcohol Prompts = total number of prompts participants reported alcohol use EMA Alcohol Effects = total
number of prompts participants reported FAD for Alcohol Effects; EMA Compensatory Prompts = Total number of prompts
participants reported FAD for Compensation; EMA Total FAD Compensatory Behaviors = total number of FAD
Compensatory behaviors participants reported at each prompt; EMA Total FAD Alcohol Effects Behaviors = total number of
FAD Alcohol Effects behaviors participants reported at each prompt
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Table 20
GEE Models Predicting Alcohol Use from Intent to Use Alcohol
Fixed Effects
Exp
Exp
Coefficient
Coefficient
p
Coefficient
(SE)
95% CI
Unconditional Model
Intercept
1.66
(.11)
5.26
4.26
6.51
<.001
Full Model
Intercept
-1.70
(.46)
.18
.07
.45
<.001
Female
.31
(.30)
1.37
.77
2.44
.29
BMI
-.08
(.03)
.92
.88
.97
.002
Baseline Alcohol Use
-.20
(.10)
.98
.81
1.19
.84
Intent to consume alcohol 1.04
(.33)
2.82
1.49
5.34
.001
Intent lagged by 3 hours
2.24
(.26)
9.38
.561
15.70
<.001
Intent lagged by 6 hours
1.05
(.29)
2.86
1.61
5.10
<.001
Note. Baseline alcohol use and BMI were grand mean centered. Bolded items = significant
results.
When intent to use alcohol and FAD behaviors were entered simultaneously to predict
alcohol, the original model did not converge. Each covariate was systematically removed and
replaced to identify model convergence issues. The model converged when one covariate was
removed, regardless of which covariate, suggesting that the model was over specified. When sex
and alcohol use were removed, BMI was a significant predictor of EMA alcohol use. As BMI
was a significant predictor of EMA alcohol use in a previous model (see Table 19), BMI was
retained as a covariate. As the variable of interest was alcohol use during the EMA, baseline
alcohol use was also retained as a covariate. Therefore, sex was removed as a covariate and the
model converged (see Table 22). When FAD behaviors and intention to consume alcohol were
entered simultaneously into the model predicting EMA alcohol use, BMI and intention to
consume alcohol, intention lagged 3 and 6 hours, and FAD alcohol effects behaviors
significantly predicted alcohol use. Intention to consume alcohol and lagged intention to
consume positively predicted alcohol use. BMI and alcohol effects FAD behaviors negatively
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predicated alcohol use. When participants reported alcohol effects FAD lagged 6 hours prior to
alcohol use, they were less like to report alcohol use than those who did not report alcohol effects
FAD.

Table 21
GEE Models Predicting Alcohol Use from FAD Behaviors
Fixed Effects
Exp
Exp
Coefficient
Coefficient
p
(SE)
Coefficient
95% CI
Unconditional Model
Intercept
1.66
(.11)
5.26
4.26 6.51
<.001
Full Model
Intercept
.86
(.44)
2.37
1.00 5.65
.05
Female
-.28
(.27)
.75
.44
1.25
.30
BMI
-.01
(.03)
.99
.94
1.05
.82
Baseline Alcohol Use
-.28
(.06)
.76
.67
.86
<.001
Disordered Eating
.01
(.11)
1.01
.82
1.25
.91
Compensatory FAD
-.08
(.30)
.92
.51
1.66
.78
Compensatory FAD lagged 3
.13
(.33)
1.14
.59
2.20
.69
hours
Compensatory FAD lagged 6
-.10
(.32)
.90
.48
1.71
.75
hours
Alcohol Effects FAD
.75
(.49)
2.11
.81
5.50
.13
Alcohol Effects FAD lagged 3
.22
(.35)
1.24
.62
2.49
.54
hours
Alcohol Effects FAD lagged 6
.09
(.41)
1.10
.49
2.47
.83
hours
Note. Baseline alcohol use, disordered eating, and BMI were grand mean centered. Bolded
items = significant results. Italicized results indicate p =.05.
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Table 22
GEE Models Predicting Alcohol Use from FAD Behaviors and Intent to Use Alcohol
Fixed
Exp
Effects
Exp
Coefficient
p
Coefficient Coefficient
95% CI
(SE)
Unconditional Model
Intercept
1.66 (.11)
5.26
4.26 6.51
<.001
Full Model
Intercept
-1.31 (.53)
.27
.10
.77
.01
BMI
-.08 (.02)
.93
.88
.97
.002
Baseline Alcohol Use
-.06 (.09)
.94
.79
1.13
.52
Intent to consume alcohol
.75
(.27)
2.11
1.23 3.60
.006
Intent to consume lagged 3 hours
2.39 (.26)
10.90
6.51 18.23
<.001
Intent to consume lagged 6 hours
.83
(.24)
2.37
1.47 3.83
<.001
Compensatory FAD
.23
(.40)
1.26
.57
2.77
.57
Compensatory FAD lagged 3 hours -.35 (.42)
.70
.31
1.61
.41
Compensatory FAD lagged 6 hours .57
(.40)
1.76
.81
3.86
.16
Alcohol Effects FAD
.43
(.64)
1.53
.44
5.37
.51
Alcohol Effects FAD lagged 3 hours .22
(.54)
1.24
.43
3.58
.69
Alcohol Effects FAD lagged 6
-1.05 (.48)
.35
.14
.90
.03
hours
Note. Baseline alcohol use and BMI were grand mean centered. Bolded items = significant
results.

2b: Intention to Consume Alcohol Predicting FAD Behaviors
Intent to consume alcohol also was used to predict compensatory FAD behaviors. One
additional covariate, global disordered eating behaviors, was added to the model. Contrary to
predictions, global disordered eating behaviors were significantly related to compensatory FAD
behaviors during the EMA, such that more disordered eating at baseline was related to a lower
likelihood of FAD compensatory behavior engagement during baseline. Intent to consume
alcohol three hours prior and at the same prompt significantly increased the likelihood of
compensatory FAD behaviors (see Table 23).
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Table 23
GEE Models Predicting Compensatory FAD Behaviors from Intent to Use Alcohol
Fixed Effects
Exp
Exp Coefficient
Coefficient
p
Coefficient
95% CI
(SE)
Unconditional Model
Intercept
1.56
(.25)
4.75
2.92
7.71
<.001
Full Model
Intercept
-.01
(.56)
.99
.33
2.98
.99
Female
.59
(.59)
1.80
.56
5.81
.32
BMI
-.02
(.07)
.98
.86
1.12
.77
Alcohol Use
.11
(.25)
1.12
.87
1.43
.38
Disordered eating
-.48
(.15)
.62
.46
.84
.002
Intent
1.33
(.25)
3.77
2.33
6.10
<.001
Intent lagged 3 hours
.72
(.22)
2.04
1.32
3.16
.001
Intent lagged 6 hours
.29
(.30)
1.34
.75
2.40
.33
Note. Baseline alcohol use, disordered eating, and BMI were grand mean centered. Bolded
items = significant results.
When examining alcohol effects FAD behaviors, there was a convergence problem. Each
covariate was systematically removed and replaced to identify the reason for model convergence
difficulties. When the baseline alcohol use was removed from the model, the model converged
without error (see Table 24). This may be related to multicollinearity as no other covariates were
problematic. Contrary to hypotheses, only current intent to consume alcohol significantly
increased the likelihood of FAD alcohol effects behaviors.
Aim 2c: Alcohol Use Predicting FAD Behaviors
When predicting compensatory FAD behaviors from alcohol use and alcohol use lagged
three and six hours, only baseline disordered eating behaviors and EMA alcohol use at the time
of engagement in FAD predicted compensatory FAD behaviors during the EMA (see Table 25).
Reported alcohol use during the EMA increased the likelihood a participant would report
compensatory FAD by 60%. More reported disordered eating behaviors at baseline were
associated with a deceased likelihood of reporting compensatory FAD.
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Table 24
GEE Models Predicting Alcohol Effects FAD behaviors from Intent to Use Alcohol
Fixed Effects
Exp
Exp Coefficient
Coefficient
p
Coefficient
95% CI
(SE)
Unconditional Model
Intercept
2.67
(.23)
14.47
9.24
22.65
<.001
Full Model
Intercept
1.04
(.38)
2.83
1.35
5.92
.01
Female
-.08
(.40)
.93
.42
2.02
.85
BMI
.04
(.06)
1.04
.93
1.16
.49
Disordered eating
-.19
(.18)
.83
.58
1.19
.30
Intent
.89
(.17)
2.43
1.74
3.39
<.001
Intent lagged 3 hours
.63
(.39)
1.87
.87
4.05
.11
Intent lagged 6 hours
.22
(.24)
1.24
.77
1.99
.38
Note. Baseline disordered eating and BMI were grand mean centered. Bolded items =
significant results.

Table 25
GEE Models Predicting Compensatory FAD Behaviors from Alcohol Use
Fixed
Exp
Effects
Exp
Coefficient
p
Coefficient Coefficient
95% CI
(SE)
Unconditional Model
Intercept
1.56 (.25)
4.75
2.92 7.71
<.001
Full Model
Intercept
.98 (.57)
2.66
.88
8.04
.08
Female
.51 (.45)
1.67
.69
4.04
.26
BMI
.04 (.06)
1.06
.93
1.18
.47
Disordered Eating
-.61 (.12)
.55
.43
.70
<.001
Baseline Alcohol Use
.14 (.11)
1.15
.92
1.42
.21
EMA Alcohol use
.47 (.18)
1.60
1.11 2.27
.01
EMA Alcohol use lagged 3 hours
.44 (.32)
1.56
.83
2.91
.17
EMA Alcohol use lagged 6 hours
-.10 (.24)
.91
.56
1.46
.69
Note. Baseline alcohol use, disordered eating, and BMI were grand mean centered. Bolded
items = significant results.
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When EMA alcohol use and lagged alcohol use was used to predict FAD alcohol effects
once again there was a problem with model convergence. Each covariate was systematically
removed and replaced. Similar to previous models, when baseline alcohol use was removed from
the model the model converged without error (see Table 26). Being female and having a higher
BMI increased the likelihood of reporting alcohol effects FAD behaviors during the EMA.
Baseline disordered eating behaviors decreased the likelihood of reporting FAD alcohol effects
behaviors during the EMA. Contrary to hypotheses, alcohol use and lagged alcohol use did not
significantly predict alcohol effects behaviors.

Table 26
GEE Models Predicting Alcohol Effects FAD Behaviors from Alcohol Use
Fixed
Exp
Effects
Exp
Coefficient
p
Coefficient Coefficient
95% CI
(SE)
Unconditional Model
Intercept
2.67 (.23)
14.47
9.24 22.65
<.001
Full Model
Intercept
1.52 (.59)
4.57
1.74 12.00
.002
Female
.92 (.45)
2.50
1.04 6.01
.04
BMI
.14 (.06)
1.15
1.02 1.30
.03
Disordered Eating
-.19 (.19)
.83
.57
1.19
.31
EMA Alcohol use
.07 (.45)
1.08
.44
2.61
.87
EMA Alcohol use lagged 3 hours
.43 (.53)
1.54
.55
4.34
.42
EMA Alcohol use lagged 6 hours
-.22 (.36)
.80
.40
1.63
.54
Note. Baseline disordered eating and BMI were grand mean centered. Bolded items =
significant results.
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Aim 2 Summary.
The main findings of Aim 2 are illustrated in Figure 9. Intention to consume alcohol at
time of alcohol use, as well as up to six hours prior to alcohol use, significantly increased
likelihood of alcohol use. Importantly, this finding held even when intent to consume alcohol and
FAD behaviors for both motives were entered into the same model. Contrary to hypotheses,
compensatory FAD behaviors did not predict future or concurrent alcohol use. In further
contradiction to hypotheses, alcohol effects FAD six hours prior to alcohol use significantly
decreased the likelihood of alcohol. This finding only held when FAD was entered into the
model with intention to consume alcohol.
In partial support of hypotheses, intent to consume alcohol and intent lagged by three
hours significantly increased likelihood of engagement in compensatory FAD behaviors;
however, intent six hours prior to compensatory FAD behaviors did not. Only concurrent intent
to consume alcohol was significantly related to alcohol effects FAD, such that current intent
increased the likelihood an individual reported alcohol effects FAD by 2.43 times.
Contrary to hypotheses, alcohol use did not predict future compensatory FAD behaviors;
however concurrent alcohol use did increase the likelihood of engagement in FAD by 1.6 times.
In support of hypotheses, alcohol use did not predict future alcohol effects FAD behaviors;
however, concurrent alcohol use did not predict alcohol effects FAD which was in contradiction
to hypotheses.
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*

Figure 9. Aim 2: Summary of Significant Relationships * indicates a negative relationship
between variables

Aim 3: FAD Predicting Alcohol-related Consequences at Follow-up
When controlling for baseline alcohol use, alcohol-related consequences, BMI, sex, and
disordered eating behaviors, neither baseline FAD compensatory behaviors nor alcohol effects
behaviors significantly predicted alcohol-related consequences at 3-month follow-up (see Table
27). The strongest predictor of alcohol-related consequences at 3-month follow-up was baseline
alcohol-related consequences (β = .45, p = .002). Since past behavior is often the strongest
predictor of future behavior, an exploratory regression was conducted that did not include
baseline alcohol-related consequences. FAD behaviors were still not significantly predictive of
alcohol-related consequences at the 3-month follow-up.
Neither alcohol use, sex, nor FAD behaviors significantly predicted 3-month follow-up
GPA or change in GPA from baseline to 3-month follow-up.
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Table 27
Multiple Regression Analyses Predicting Alcohol-related Consequences at Follow-up
Predictor
b
95% CI
SE
β
p
ΔR2
Step 1
Intercept
BMI
Sex
Baseline Alcohol Use*
Baseline Alcohol-related
Consequences**
Baseline Global Disordered
Eating

.54
1.65
-.20
-2.34
1.42
.54

-10.16 14.69
-.70
.20
.42
2.64
.24
2.77
.16
.92

1.12 -.44

2.66

6.04
.21
2.08
.65
.15
.80

.24
.47

.79
.36
.27
.035
<.001

.15

.17

-.10
-.12

Step 2
Intercept

.003
.15 -15.12 14.56

7.54

.17
(2,
48)

.99

BMI

-.18 -.68

.24

.22

-.09

.41

Sex

-2.28 -6.71

2.96

2.12

-.11

.29

1.39 .12

2.74

.67

.04

.52 .14

.95

.16

.24
.45

.002

.87 -.73

2.23

.92

.12

.35

.08 -.32

.45

.16

.06

.64

Baseline Alcohol Use*
Baseline Alcohol-related
Consequences**
Baseline Global Disordered
Eating
FAD Compensatory

F (df)
11.78
(5,
50)

.04 -.31
.38
.19
.03
.84
FAD Alcohol Effects
Note. b= unstandardized regression coefficient; SE= standard error; CI= Confidence Interval.
*p<.05 **p<.01 bold = significant relationship.
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Discussion
The current study adds to the field’s understanding of the functional relationship between
alcohol and eating behaviors. The primary aim of this study was to further the state of current
literature by examining portions of the model proposed by Choquette and colleagues (2018).
This study extended prior cross-sectional (e.g., Barry & Piazza-Gardner, 2012; Bryant et al.,
2012; Burke et al., 2010; Knight et al., 2017) and longitudinal (e.g., Buchholz et al., 2018; Luce
et al., 2013) research on FAD by examining how FAD behaviors predict alcohol-related
consequences over time.
Support for the Theoretical Model
Intention to Consume Alcohol Predicting Alcohol Use and FAD Behaviors
The theoretical model of FAD proposed by Choquette and colleagues (2018) posits that
intent to engage in alcohol use will predict both alcohol use and FAD behaviors (see Figure 2).
Findings of the current study replicate and extend the findings of previous research (e.g.,
Buchholz et al., 2018; Collins & Carey, 2007; Luce et al., 2013) and partially support this
component of the model; the intent to consume alcohol did increase the likelihood that a
participant would report alcohol use. Most research examines intention to consume alcohol as a
pre-post design based on the theory of planned behavior (e.g., Collins & Carey, 2007; Elliott &
Ainsworth, 2012). It appears only one study (Buchholz, 2015) has examined the intent to
consume alcohol and alcohol use in a more naturalistic way using EMA data. Current findings
are consistent with this study and extends this work by examining intent at the prompt level,
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rather than the day level. Notably, intention to consume alcohol up to 6 hours prior to actual
alcohol use significantly predicted alcohol use. As intention to consume alcohol is associated
with higher alcohol consumption and alcohol-related consequences (e.g., Collins & Carey, 2007;
Elliot & Ainsworth, 2012) it is important to understand the relationship between intention to
consume alcohol and actual alcohol use. Further examination into this relationship may have
implications for interventions to decrease alcohol use.
Consistent with the proposed theoretical model, intent to consume alcohol predicted both
concurrent and future compensatory FAD behaviors. This is the first study to examine the intent
to consume alcohol as a predictor of FAD behaviors. Luce and colleagues (2013) provided some
preliminary support for the relationship between intention to consume alcohol and restriction
related to alcohol use. Using daily food and alcohol use diaries, Luce et al., (2013) found that on
days where alcohol use was intended, restrained eaters engaged in fewer eating episodes. The
EMA analyses in the current study similarly indicated that intent to consume alcohol predicted
concurrent and future compensatory FAD behaviors. The findings of the current study extend the
work of Luce and colleagues (2013), which looked at general eating patterns on alcohol use days
and did not specifically relate dietary change to alcohol use. The current study specifically
examines the relationship between the intention to consume alcohol and compensatory FAD
behaviors and presents the first support for the use of the theoretical model to explain
compensatory FAD engagement.
Interestingly, intention to consume alcohol predicted concurrent alcohol effects FAD, but
did not predict future alcohol effects FAD. The intention to consume alcohol may differentially
affect engagement in FAD behaviors depending on the motive for FAD. There are several
possible explanations for the null finding for the longitudinal prediction of alcohol effects FAD,
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two related to the theory and one related to methodology. First, as related to the theoretical
model, alcohol effects FAD may only occur at the beginning of an alcohol use episode. Once a
person has started drinking and is feeling the effects of alcohol, behaviors specifically to get
drunker may no longer be as relevant. Alcohol effects FAD may function similarly to pregaming
or drinking games where the intention is to increase alcohol effects (e.g., Borsari, 2004; DeJong
& DeRicco, 2010). Pregaming is defined as consuming alcohol before going out to a bar or other
public social event, usually in private social setting (e.g., Borsai et al., 2007; Labhart et al., 2012;
Pedersen & LaBrie, 2007; Zamboanga et al., 2011). One empirical study has examined when and
why individuals stop playing drinking games or pregaming finding the most common response
was the individuals had consumed “enough” alcohol (Johnson, 2002). If alcohol effects FAD
functions similarly to pregaming or drinking games, it is reasonable to conclude that an
individual may stop engaging in alcohol effects FAD behaviors once they have become
intoxicated. Second, engagement in alcohol effects FAD pre-alcohol use may occur relatively
immediately prior to alcohol use. For example, an individual may skip or minimize the meal
preceding alcohol consumption because less food means less alcohol absorption, thus greater
alcohol effects (e.g., Paxton, 2005). Since the EMA prompts were scheduled for every three
hours, both alcohol effects FAD and alcohol use behaviors may have been captured within the
same prompt, suggesting concurrent associations, despite an actual temporal link.
A third explanation for why intention to consume alcohol did not predict future alcohol
effects FAD is methodological in nature. The EMA questions were posed to participants as the
following: 1) do you intend to consume alcohol in the next three hours and 2) have you engaged
in FAD behaviors in the past three hours. Thus the “alcohol intent” question, even at concurrent
time periods, is future-oriented, while the FAD behavior questions are retrospective. Future
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studies could address the temporal relationship. One approach would be the use of an event
based EMA in which participants complete a prompt as soon as they become aware of their
intention to consume alcohol followed by subsequent prompts based on the reported intention to
consume alcohol at the first prompt. A second approach would be to measure intention at the day
level. A previous EMA study asked about intention at the first time point of each day (Buchholz,
2015) and then examined the relationship with subsequent alcohol use. Finally, instead of
phrasing the intention to consume alcohol question as within the next three hours, the question
could be worded “do you currently have intention to drink alcohol?”
In addition to refining the methodology used in the current study, future research should
replicate and extend the current findings. Collecting information about when and why a person
stopped engaging in FAD alcohol effects behaviors will help to clarify if the differential
relationships between the intention to consume alcohol and time of engagement in FAD for
compensation versus alcohol effects is real or an artifact of methodology.
FAD Behaviors Predicting Alcohol Use
If an individual has the intention to consume alcohol and engages in FAD behavior, the
model posits that FAD behaviors will predict subsequent alcohol use. This was not supported by
the current study; only alcohol effects FAD significantly predicted future alcohol use. Further,
this finding was only true when both FAD behaviors and intention to consume alcohol were
modeled simultaneously and was in the opposite direction as predicted. When FAD behaviors
were examined independently, neither alcohol effects nor compensatory FAD significantly
predicted alcohol use. Intention to consume alcohol is a strong predictor of alcohol use (e.g.,
Collins et al., 2011; Elliott & Ainsworth, 2012). This finding could indicate that a mediation
model is a more accurate depiction of the progression of FAD within an alcohol use episode. It is
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possible that intention to consume alcohol predicts FAD behaviors for both motives, which
increases the likelihood of alcohol use. While testing a mediation model was beyond the scope of
the current study, this mediation pathway would be supported by the theoretical model.
The finding that FAD for compensation does not predict subsequent alcohol use is
contrary to some previous research. Decreased caloric intake has been associated with increased
alcohol use (Giles et al., 2009). Further, participants with restrained eating patterns reported
fewer eating episodes on planned drinking days (Luce et al., 2013). These differences could be
methodological in nature. Giles and colleagues (2009) asked one question about how often
participants had restricted calories on planned drinking days in the previous month. There was no
measure of actual caloric restriction and therefore they may have been measuring intended
restriction. Luce and colleagues (2013) examined food diaries and found decreased eating
episodes, but not decreased caloric intake, on alcohol use days. These studies seem to indicate
that the intent to engage in FAD behaviors (specifically restriction) is more relevant to the
consumption of alcohol than actual engagement. Consistent with this possibility, Buchholz’s
(2015) study found that only intention to restrict, but and not actual caloric restriction, predicted
alcohol use. The current study is similar in that it did not measure actual restriction or caloric
compensation, but measured perception (i.e., ate fewer calories or ate low-fat foods). While the
study captured engagement in behaviors it did not explicitly assess intention to engage in FAD
behaviors, which could underlie this null result. Future research should explore both the intention
to engage in FAD behaviors as well as actual caloric load (i.e., did caloric intake decrease) in
FAD behaviors to determine which is a better predictor of alcohol use.
Another possible reason FAD behaviors did not predict alcohol use may be related to the
context of the alcohol use. Alcohol use is highly situationally dependent (e.g., Freishthler et al.,
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2014; Stevely, et al., 2020; Sunhinaraset et al., 2016). Given that FAD and alcohol use are
inherently linked, FAD may also be situation specific. Most drinking occurs in social contexts
(e.g., Beck et al., 2008; Larimer et al., 2000; Murvaven et al., 2005; Simons et al., 2005; Senchak
et al., 1998) and it may be that FAD is also influenced by context-specific factors. For instance,
drinking situations in which pre-drinking or pregaming is encouraged to increase intoxication
may be situations in which FAD for alcohol effects occurs more frequently. Pregaming has been
linked to increased intoxication and adverse alcohol-related consequences (e.g., Borsai et al.,
2007; Labhart et al., 2012). Further, social groups that encourage pregaming for increased
intoxication may also encourage alcohol effects FAD behaviors, such as restriction before
alcohol use to increase the effects of alcohol or purging to increase the amount of alcohol one
can consume. While examining specific context related variables (i.e., location of alcohol use)
was not a specific aim of this study, current findings may provide some supporting evidence for
this. There were differences in reported engagement in FAD behaviors for compensation and
alcohol effects based on when participants completed the 3-month follow-up. Specifically,
participants who completed the 3-month follow-up questionnaire before the start of the spring
semester were less likely to report FAD compared to those who completed the questionnaire
after the start of the semester. Being on a semester break versus on campus provides a different
social context and may also lead to limited access to alcohol. Decreased access to alcohol and
social contexts in which heavy alcohol use is normative, such as at social gatherings on campus
or in Greek housing (Larimer et al., 2000), may explain the differential rates of FAD between
participants who completed the 3-month follow-up before the start of the semester and those who
completed the follow-up after the start of the semester. Understanding whether the context of
alcohol use influences the engagement in FAD behaviors will help to increase our understanding
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of when individuals engage in FAD and further create opportunities for intervention based on the
specific context of engagement.
Alcohol Use Predicting FAD Behaviors
The model proposes that compensatory FAD may occur after alcohol use to compensate
for the caloric intake related to alcohol consumption. However, this was not supported by the
current study. Although alcohol use did not significantly predict future FAD behaviors for
compensation, alcohol use increased the likelihood a participant would report concurrent
compensatory FAD. While the majority of research does not examine behaviors during and after
a drinking episode, there is some preliminary evidence in the literature and from this study to
suggest that individuals do engage in FAD compensation after alcohol use (e.g., Booker, 2018;
Bryant et al., 2012; Dinger et al., 2017; Giles & Brennan, 2014; Knight et al., 2017).
Approximately 40% of individuals in the current study reported engaging in exercise and/or
eating less after alcohol use, yet the statistical models did not demonstrate a significant
association. One possible explanation could be that participants engage in compensatory FAD
well after the alcohol use has concluded and therefore it was not captured by the EMA
methodology used in the current study. In support of this assertion, the CEBRACS (Rahal et al.,
2012) – a popular and frequently used measured of FAD – asks participants about behaviors
“after the effects of alcohol have worn off.” Post-alcohol use EMA prompts may have occurred
prior to an end of the effects of participants’ alcohol use. Further, research on compensatory
exercise after alcohol use often conceptualizes these behaviors as occurring the day after alcohol
use (e.g., Buchholz & Crowther, 2014; Giles & Brennan, 2014). To that end, the timeframe of
the current analyses (i.e., lagged six hours) may not adequately capture compensatory behaviors
after alcohol use. To better understand when compensatory FAD behaviors occur, future research
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should measure FAD starting at the time the effects of alcohol have worn off through the
following day. This extension of the time frame will allow for a better understanding of when
and if individuals are engaging in compensatory FAD after alcohol use.
An alternate explanation for why alcohol use did not predict post-alcohol use
compensatory FAD may related to post-alcohol use food intake. Previous research suggests that
some individuals may eat more after alcohol use (i.e., Buchholz et al., 2018; Polivy & Herman,
1976a, 1976b). Post-drinking eating was not assessed as part of this study and may be an
important missing piece of the theoretical FAD framework. The aforementioned studies also
suggest that post-drinking eating increases the likelihood that an individual reports subsequent
intention to restrict calories. Taken together, these findings may suggest that individuals who
engage in post-drinking eating while still under the effects of alcohol are those who are most
likely to engage in compensatory FAD behaviors to “make-up” for alcohol use and alcoholrelated eating after the effects of alcohol have worn off. Buchholz and colleagues (2018) found
that post-drinking eating and intended caloric restriction prior to alcohol use were both
associated with increased alcohol-related consequences. Consequently, including post-drinking
eating will be an important addition for future studies to examine the relationship among alcohol
use, FAD compensation, and post-drinking eating and how they relate to alcohol-related
consequences and possible development of disordered eating behaviors.
Summary
The current study presents mixed evidence to support the proposed theoretical model of
FAD. In line with the model, intention to consume alcohol significantly increased the likelihood
that a participant would report alcohol use at future EMA prompts. Also consistent with the
model, intention to consume alcohol significantly predicted concurrent and future compensatory
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FAD behaviors. Unexpectedly, intention to consume alcohol only predicted concurrent alcohol
effects FAD behaviors. Further, contrary to hypotheses, alcohol effects and compensatory FAD
did not predict subsequent alcohol use. Moreover, alcohol use also did not predict subsequent
compensatory or alcohol effects FAD behaviors, however, alcohol use did predict concurrent
compensatory FAD behaviors. These findings support portions of the proposed model,
supporting its potential utility and need for modification. Future studies should seek to replicate
findings that supported the model and test alternative explanations presented above for portions
of the model that were not supported.
Rates of FAD Behaviors and Previously Unexamined Behaviors
A secondary aim of this study was to better understand the rates of engagement in FAD
behaviors for both the alcohol effects and compensatory motives. Findings from the current
study suggested slightly higher rates of FAD than previous studies (e.g., Bryant et al., 2012;
Buchholz & Crowther, 2014; Knight et al., 2017), with approximately three-quarters of the
participants at baseline and 3-follow-up reported at least one FAD behavior. This may be an
overestimation of the rates among general college samples for two reasons. First, USF research
subject pool participants were only eligible to complete the baseline study survey if they
endorsed alcohol use and FAD in the prior 30 days. Second, participants who completed the
EMA (and were therefore eligible to complete the follow-up survey) were only eligible for the
EMA portion of the study because they endorsed FAD behaviors and alcohol use on the baseline
questionnaire. Therefore, the rates in this sample are most likely higher than prevalence of FAD
amongst the general college population and should be interpreted with caution. In order to obtain
unbiased estimates of FAD, a large representative sample of college students is be needed.
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Future studies should use a random sampling approach to capture both alcohol users and
nonalcohol users to establish prevalence rates of FAD on college campuses.
During the EMA portion of the study, two-thirds of participants who used alcohol also
engaged in FAD behaviors. The most common behaviors reported were eating less to
compensate for alcohol-related calories, eating less to get drunker, exercising to compensate, and
eating low calorie or low-fat foods to compensate. One important contribution to the current
FAD literature was the addition of 20 items to the CEBRACS that measured previously
overlooked FAD behaviors (e.g., counting carbohydrates to account for alcohol-related calories,
vomiting to get drunker faster, using low-calorie mixers to offset calories). Notably, these
additional items were frequently endorsed by participants, suggesting the importance of
incorporating these behaviors into existing measures of FAD. The additional items may have
clinical utility for examining patterns of FAD such that certain patterns of behaviors may lead to
increased risk negative consequences.
The addition of these items to the CEBRACS (Rahal et al., 2012) may also help to
stabilize its factor structure. Three studies have attempted to replicate the factor structure of the
original CEBRACS without success (Choquette et al., 2020; Pinna et al., 2015; Rinker &
Neighbors, 2016). Choquette and colleagues (2020) suggested that the scale structure may
benefit from the addition of items, specifically to the after-alcohol use section, to capture a
broader range of FAD behaviors. Additional examination of the psychometric properties,
reliability, and validity of the CEBRACS with these additional items is necessary.
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FAD Behaviors and Alcohol-related Consequences
Contradictory to hypotheses, FAD behaviors did not predict longitudinal alcohol-related
consequences; however, other studies have found that FAD behaviors predict alcohol-related
consequences (Buchholz et al., 2018; Preonas, 2020). Since the relationship between disordered
eating and alcohol-related consequences is well-documented (e.g., Anderson et al., 2005; DamsO'Connor et al., 2006; Dunn et al., 2009) it is important to understand whether engagement in
FAD behaviors increases the risk of adverse alcohol-related consequences. In this study, baseline
FAD did not predict alcohol-related consequences at 3-month follow up; however, there was a
significant and positive correlation between baseline FAD behaviors and baseline alcohol-related
consequences. FAD behaviors at baseline were related to more alcohol-related consequences.
The null longitudinal finding may be due, in part, to a methodological limitation of the study.
The YAACQ measures alcohol-related consequences within the previous 12 months; however,
FAD behaviors were measured over the previous 30 days. It is possible the alcohol-related
consequences at the 3-month follow up are not solely attributable to the timeframe between the
baseline and follow-up questionnaires. To fully understand the relationship between FAD and
alcohol-related consequences, future studies must measure them with consistent time frames.
This will allow for a more accurate depiction of the relationship between FAD and alcoholrelated consequences.
There also may be other person-specific variables that increase a person’s likelihood of
experiencing alcohol-related consequences beyond FAD behaviors. As mentioned previously,
the emphasis of alcohol consumption in certain situations such as pregaming or among those
who participate om Greek life may increase engagement in alcohol effects FAD. The relationship
between these contexts and alcohol-related consequences has already been documented (e.g.,
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Borsai et al., 2007; Labhart et al., 2012; Larimer et al., 2000), therefore, it will be important to
examine how specific contexts influence FAD behaviors and thus their relationship with alcoholrelated consequences. There are limited studies that examine how context-specific variables
might influence FAD; however, preliminary data support that context may be related to increased
FAD engagement. For example, studies examining the effect of Greek life have found that
sorority members report more FAD alcohol effects behaviors than their age, race, ethnicity, and
body size-matched non-Greek peers (Rancourt et al., 2020) and engagement in Greek life is
associated with more alcohol effects FAD (Hill et al., 2019). Taken together, FAD behaviors for
alcohol effects may serve as a moderator of context/person-specific variables and alcohol-related
consequences.
One important context to investigate is pregaming. As previously conjectured,
engagement in alcohol effects FAD may only occur in certain environments in which individuals
are apt to binge drink, such as pregaming or playing drinking games where the intention is to
increase alcohol effects (e.g., Borsari, 2004; DeJong & DeRicco, 2010). If this is the case,
investigating contexts in which individuals engage in pregaming (e.g., Greek life, sports events;
Bosari, 2004) should be considered as potential contexts in which alcohol effects FAD may
occur. Understanding what contexts may be riskiest will allow for targeted FAD intervention.
In relationship to the context of alcohol use, the expectation for engagement plays a role
in how much individuals consume. There is a large body of research that suggest expectancies
increase both alcohol use (e.g., Darkes et al., 2004; Ham et al., 2013; Thombs et al., 1993) and
disordered eating behaviors ( e.g., Annus et al., 2007; Hohlstein et al., 1998; Smith et al., 2007).
Further, individuals with comorbid substance use and disordered eating endorse high levels of
both dieting and alcohol use expectancies (Fischer et al., 2012). These findings suggest the
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importance of examining the role of expectancies in FAD engagement. It may be that alcohol use
expectancies are more related to alcohol effects FAD and dieting expectancies to compensatory
FAD, or that mutual endorsement of both expectancies leads to engagement in FAD behaviors.
Importantly, manipulation of both alcohol (e.g., Darkes & Goldman, 1993; Darkes & Goldman,
1998) and dieting/thinness expectancies (Annus et al., 2007) has been shown to decrease the
related behavior (i.e., alcohol use and disordered eating behaviors respectively). If FAD
behaviors are associated with expectancies in similar ways as alcohol use and disordered eating
behaviors, future research may be able to adapt similar protocols for reducing engagement in
FAD for both compensation and alcohol effects.
Relationships among Baseline Variables
Hypotheses related to the relationships among baseline FAD, disordered eating behaviors
and attitudes, and alcohol use were only partially supported. At baseline, CEBRACS subscales
were generally positively correlated with expected alcohol use and disordered eating behaviors
and attitudes variables. Of note, it was hypothesized that the CEBRACS Alcohol Effects
subscale would be more related to alcohol use variables and CEBRACS subscales measuring
compensatory FAD behaviors (i.e., Restriction, Bulimia, and Diet & Exercise) would be more
related to disordered eating behaviors and attitudes. Unexpectedly, alcohol effects FAD
behaviors and compensatory FAD behaviors as measured by the CEBRACS were correlated
similarly with alcohol use variables and disordered eating behaviors and attitudes. Theoretically,
alcohol effects and compensatory FAD appear to be distinct; however, the correlations suggest
similar relationships with disordered eating and alcohol use behaviors. This is the first study to
statistically compare the strength of the correlations. As the majority of the current work only
examines FAD compensatory behaviors, research is in too nascent a stage to make the assertion
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that FAD behaviors for each motive do not have differential outcomes or predictors based on a
single study. Future work should endeavor to understand predictors and outcomes.
Relationships among CEBRACS and EMA Variables
One minor objective of the study was to examine the relationship between FAD reported
on the CEBRACS and in vivo FAD behaviors as a way to further examine the validity of the
CEBRACS. Baseline CEBRACS subscales except for the Bulimia subscale were significantly
and positively related to the number of prompts showing that participants engaged in alcohol use,
FAD alcohol effects, and FAD compensatory behaviors, and the total number of FAD behaviors
for each motive. A similar pattern was found when correlating EMA variables and FAD at the 3month follow-up. This lends additional support for the use of the CEBRACS as a valid measure
of FAD, as the retrospective measure is related to behaviors individuals are engaging in during
an alcohol use episode. The lack of correlation between the CEBRACS Bulimia subscale with
any EMA variables except the number of prompts a participant engages in compensatory FAD
deserves examination in future research. It may be that individuals who engage in behaviors the
CEBRACS Bulimia subscale represents (e.g., laxative use, purging, diuretics) only do so for
compensation of alcohol related calories. The only behaviors related to this scale that was
reported during the EMA was self-induced vomiting. While it was reported for both motives it
was very infrequently reported, and thus the lack of correlations may be due to a low base rate
among these behaviors. Future research should examine these relationships to determine if the
low prevalence rate in this study led to the null effect with respect to the CEBRACS Bulimia
scale. However, taken together, the other correlations present additional evidence for the validity
of the CEBRACS in that the scale is related to behaviors individuals report they engage in while
using alcohol through in vivo measurement.
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Strengths and Limitations
The aim of the study was to address several limitations of the current research. It is the
first research project in the field to study a broad range of FAD behaviors across the alcohol use
episode for both compensatory and alcohol effects motivations. Current literature does not
consider how FAD can manifest itself as a variety of behaviors throughout the alcohol use
episode and generally limits the operationalization to one behavior at one point during the
alcohol use episode (e.g., restriction prior to alcohol use or exercise post-alcohol use). Further,
current research often ignores alternative motives for the engagement in FAD behaviors, despite
other research suggesting that individuals engage in these behaviors for multiple motives – most
often to offset calories and increase alcohol effects (e.g., Burke et al., 2010; Giles et al., 2009;
Roosen & Mills, 2015). The first strength of this study lies in how FAD was operationalized to
examine multiple behaviors across the alcohol use episode for both motives. In line with this
strength, additional items were added to the CEBRACS to capture behaviors not previously
included. Participants readily endorsed these new items such as eating fewer carbs and using low
calorie mixers to off-set alcohol-related calories. Further, their inclusion allows for more
nuanced investigation of whether different patterns of FAD behaviors, such as extreme weight
control behaviors (e.g., purging), are more clinically relevant than more normalized dieting
behaviors (e.g., eating low calorie foods and exercising). Future studies will need to examine the
utility of these additional items in the prediction of FAD behaviors. However, their addition in
the current study allows for examination of the frequencies with which individuals are engaging
in the additional behaviors. Finally, these items were added based on the recommendations of
Choquette et al. (2020) in an effort to increase the psychometric stability of the CEBRACS factor
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structure. These additional items and preliminary findings that individuals are engaging in these
behaviors may be used in future studies to improve the measurement of FAD behaviors.
Secondly, this study is one of only a few studies (Buchholz et al., 2018; Preonas, 2020)
to use ecological momentary assessment and longitudinal methods to examine FAD behaviors in
the context of a theoretical model. The current study replicated findings related to the
importance of intent to consume alcohol in relationship to engagement in alcohol use in an EMA
study ( Buchholz, 2015; Luce et al., 2013) and extended the literature of the relationship between
intent to consume alcohol and FAD behaviors. While Buchholz and colleagues (2018) examined
intent to restrict calories and its relationship with alcohol use, the current study is the first to
explore how the intention to consume alcohol is related to FAD behaviors. The results indicate
that intention to consume alcohol may be differentially related to FAD for compensation and
alcohol effects. This could suggest that there are other factors necessary to explore to understand
the engagement in FAD for both purposes. The understanding of the intent to consume alcohol
and FAD engagement relationship may provide opportunity intervention. While the current study
did not find that FAD engagement predicted alcohol use (with the exception of lagged alcohol
effects which was in the opposite direction as expected) this may be an artifact of study design
and needs to be examined in future work. The current study provides preliminary support for
sections of the model and suggests that there may be important aspects (e.g., expectancies) that
are missing from the model. These findings will help with the evolution of the proposed
theoretical model to better fit the experience of the individual engaging in FAD.
Despite these strengths there were several limitations. First, there was only a small
number of prompts during which participants reported engagement in alcohol use and FAD
behaviors. Future studies should consider two possible solutions to this: 1) a longer data
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collection period that includes multiple weekends and/or 2) more stringent FAD inclusion
criteria. Inclusion of more data points may help to increase the variation between participants
and ultimately allow for researchers to examine differences between subjects. Additionally, it
may allow for a better picture of “typical” behavior versus one snapshot of the participants’ FAD
and alcohol use behavior. More stringent inclusion criteria (e.g., participants reporting FAD
behaviors in the past 7 days as opposed to the past 30 days) may increase the number of reported
FAD events as well; however, it may also bias the sample in that it may exclude participants who
engage in FAD, but do so less frequently. Studies that have examined aspects of FAD using
EMA have typically examined food diaries (Luce et al., 2013) or EMA data (Buchholz et al.,
2018; Peronas, 2020) over the course of 10 to 14 days. The current study was limited to five days
over a single weekend. Future studies should include at least two weekends to ensure sufficient
alcohol use and FAD behavior to ensure meaningful interpretations of the data.
Another limitation of this study is that context was not considered as part of the model for
FAD engagement. Context of alcohol use (e.g., on campus or at home) may have influenced
engagement in FAD. Therefore, future studies should include context of alcohol use. It may be
that college students engage in FAD in certain alcohol use situations (e.g., before going to a
sporting event or fraternity party) more than others (e.g., a casual night out). A large body of
literature supports that sociocultural factors such as peer, family, media, and culture affect both
alcohol use and disordered eating behaviors in young adults (e.g., Ata et al., 2015; Sudhinaraset
et al., 2016) and this may extend to FAD behaviors as well.
Further, alcohol use and disordered eating expectancies may be related to engagement in
FAD behaviors. As mentioned above there is evidence that expectancies are related to the
engagement of both alcohol use (e.g., Ham et al., 2013; Thombs et al., 1993) and disordered
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eating behaviors (e.g., Annus et al., 2007; Smith et al., 2007). As FAD represents an intersection
of these behaviors an examination of both expectancies should be included in future research. If
FAD behaviors are related to these expectancies, previously validated interventions which
manipulate expectancies may be effective in targeting FAD engagement as well. Further,
thinness and alcohol expectancies may have a vital role in the maintenance of FAD behaviors
over time which should be included into the current theoretical model.
There were also some methodological limitations in the current study. The primary
limitation, which may have contributed to lack of findings in the EMA portion of the research,
was the prospective framing of intent to consume alcohol paired with the retrospective framing
of alcohol use and FAD behaviors. The question assessing intent to consume alcohol was worded
in a way that was future oriented. This makes the results more difficult to interpret and may
explain some of the null results. For example, this wording discrepancy may explain why
intention to consume alcohol (future-oriented) did not predict future alcohol effects FAD
behaviors (assessed retrospectively). Future studies should address this limitation with one of the
methods described earlier.
A second major methodological concern was that different reference periods were used
when measuring FAD, alcohol use, and alcohol-related consequences. The YAACQ (Read et al.,
2006) measures alcohol-related consequences within the last year, while the CEBRACS (Rahal
et al., 2012) asks participants to report FAD behaviors within the past 30 days. This mismatch in
timeframe may have contributed to the lack of significant statistical findings when predicting
alcohol-related consequences at follow-up; therefore, more research is necessary to examine
whether FAD predicts future alcohol-related consequences.
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Other more minor limitations related to the measures used in the study included the
failure of the CEBRACS factor structure to replicate on several occasions (Choquette et al.,
2020; Pinna et al., 2015; Rinker & Neighbors, 2016). Despite this psychometric limitation, the
CEBRACS is the only measure that examines behaviors across the alcohol use episode for both
FAD motivations. Additional items were added based on the recommendation of Choquette et
al., 2020 and further psychometric analyses with these additional items is needed; however, that
was beyond the scope of the current project. The CEBRACS subscales demonstrated good
internal consistency in the current sample, with the exception of the Restriction subscale. This
scale has been shown to be problematic in previous replication attempts (i.e., Choquette et al.,
2020; Pinna et al., 2015; Rinker & Neighbors, 2016). It was included in the current study
because it reflects an important theoretical construct, but findings including the Restriction
subscale should be interpreted with caution (Choquette et al., 2020).
Finally, the low internal consistency of the AUDIT-C (Bush et al., 1998) in the current
samples presents a possible methodological concern. Previous studies have found adequate to
excellent internal consistency in similar samples (e.g., Barry et al., 2015); however, one study
(McCambridge & Thomas, 2009) reported low internal consistency for web-based questionnaires
administered to young drinkers (α=.60). As this was a web-based questionnaire, it may be
expected that the internal consistency is lower. Although McCambridge and Thomas (2009) did
not offer much explanation as to why the AUDIT-C was shown to have lower internal
consistency. They suggest that the full AUDIT should be used. Further, this study presents
alternative short forms which are more predictive of the full AUDIT than the AUDIT-C. It is not
expected that this had a large impact on findings since the AUDIT-C at baseline and follow-up
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was significantly related to in vivo measurement of alcohol use; however, it may suggests future
studies would benefit from an alternative measure of alcohol use to the AUDIT-C.
Conclusions, Implications, and Future Directions
Despite the above limitations, this study expanded the understanding of FAD in a number
of important ways. This study was the first to examine a theoretical model of FAD and one of
only a handful to use in-vivo measurement to examine FAD behaviors (i.e., Buchholz et al.,
2018; Preonas, 2020). While the theoretical model was only partially supported, important
information was gleaned from this study that will further FAD research and that has implications
for clinical interventions.
The study revealed the intention to consume alcohol as a driving factor in the engagement
of FAD for both motives. Since intention to consume alcohol is related to alcohol use, this
finding suggests that an alcohol use focused intervention may be effective in targeting FAD
behaviors. Alcohol expectancy challenging interventions have been shown to be effective in
alcohol reduction (e.g., Darkes & Goldman, 1993; Darkes & Goldman, 1998) and therefore may
also decrease engagement in FAD behaviors for either motive. Future work should examine first
how expectancies are related to FAD behaviors and if there are different expectancies related to
FAD compensation and FAD alcohol effects. Additionally, future research should examine if the
manipulation of alcohol expectancies and/or FAD expectancies would be an effective
intervention for engagement in FAD behaviors.
Further, the current study suggested that context of alcohol use may be important in
engagement in FAD behaviors. The results of this study suggested that timing of the 3-month
follow-up was related to FAD behaviors, such that individuals who took the survey prior to the
start of the semester engaged in fewer FAD behaviors than those who completed the
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questionnaire after the semester had begun. Future research should examine the role of social
context on the engagement in FAD behaviors. This may lead to context specific interventions
targeted at specific events (e.g., pregaming or tail gating) or specific populations (i.e., Greek
members). It is important to note that a recent study found FAD behaviors also occur outside of
college life (Griffin & Vogt, 2020). Thus, future research must include non-college samples to
fully understand contextual factors which influence FAD. This will help to inform future
research as well as interventions.
It was expected that engagement in FAD behaviors would predict alcohol-related
consequences. While the current study did not support this relationship, this may have been due
to the above methodological limitations. Therefore, it is important to reexamine the longitudinal
relationship between FAD behaviors for both motives and alcohol-related consequences.
Alternatively, the relationship between FAD behaviors and alcohol-related consequences may be
more complex. First, this relationship may be mediated by the quantity of alcohol an individual
consumes. Therefore, this relationship should be examined in future research. Additionally,
there is evidence that poor body image or body dissatisfaction is related to increased alcohol-use
(e.g., Andrew et al., 2014; Holzhauer et al., 2016) in women. Based on the proposed model, body
image may also act as moderator between the engagement in FAD behaviors and alcohol use.
Therefore, a moderated mediation model may best explain the relationship between FAD
behaviors, alcohol use, and alcohol-related consequences, such that individuals with poorer body
image may be more likely to engage in FAD behaviors leading to more alcohol-related
consequences through alcohol use. As the studies linking body dissatisfaction to alcohol use
either did not support or did not examine this relationship in men it would be important to
examine this in both men and women. If this relationship were supported, it may suggest that
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body image interventions would also be effective in decreasing FAD behaviors and alcohol use.
Future work should work to examine the theoretical relationships and to examine if body image
interventions decrease FAD engagement.
In conclusion, this study increased the understanding of FAD in that it partially supported
the proposed model. The study also has implications for possible interventions strategies and
next steps for the examination of FAD behaviors (i.e., including contextual factors, examining
expectancies). Therefore, the study has simultaneously added to the literature base and allowed
for a basis on which to expand the future study of FAD.

112

References
Abrantes, A. M., Scalco, M. D., O’Donnell, S., Minami, H., & Read, J. P. (2017). Drinking and
exercise behaviors among college students: between and within-person associations.
Journal of Behavioral Medicine, 40(6), 964-977. doi:10.1007/s10865-017-9863-x
Aktas Samur, A., Coskunfirat, N., & Saka, O. (2014). Comparison of predictor approaches for
longitunial binary outcomes: Application to anesthesiology data. Peer J, 2, e648. doi:
10.7717/peerj.648
Anderson, D. A., Martens, M. P., & Cimini, M. D. (2005). Do female college students who purge
report greater alcohol use and negative alcohol-related consequences? International
Journal of Eating Disorders, 37(1), 65-68. doi:10.1002/eat.20046
Andrew, R., Tiggemann, M., & Clark, L. (2016). Positive body image and young women’s
health: Implications for sun protection, cancer screening, weight loss and alcohol
consumption behaviours. Journal of Health Psychology, 21(1), 28-39.
doi:10.1177/1359105314520814
Annus, A. M., Smith, G. T., & Masters, K. (2008). Manipulation of thinness and restricting
expectancies: Further evidence for a causal role of thinness and restricting expectancies
in the etiology of eating disorders. Psychology of Addictive Behaviors, 22(2), 278-287.
doi:10.1037/0893-164X.22.2.278
Ata, R.N., Schaefer, L.M., Thompson, J.K. (2015). Sociocultural Theories of Eating Disorders.
In L. Smolak & M.P. Levine (Eds.), The Wiley handbook of eating disorders, assessment,
prevention, treatment, policy, and future directions (269-282). Wiley.
Bahji, A., Mazhar, M. N., Hudson, C. C., Nadkarni, P., MacNeil, B. A., & Hawken, E. (2019).
Prevalence of substance use disorder comorbidity among individuals with eating
disorders: A systematic review and meta-analysis. Psychiatry Research, 273, 58-66.
doi:10.1016/j.psychres.2019.01.007
Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable distinction in social
psychological research: Conceptual, strategic and statistical considerations. Journal of
Personality and Social Psychology, 51, 1173-1182.
Barry, A. E., Chaney, B. H., Stellefson, M. L., & Dodd, V. (2015). Evaluating the psychometric
properties of the AUDIT-C among college students. Journal of Substance Use, 20(1), 15. doi:10.3109/14659891.2013.856479
Barry, A. E., & Piazza-Gardner, A. K. (2012). Drunkorexia: Understanding the Co-occurrence of
Alcohol Consumption and Eating/Exercise Weight Management Behaviors. Journal of
American College Health, 60(3), 236-243. doi:10.1080/07448481.2011.587487
Beck, K. H., Arria, A. M., Caldeira, K. M., Vincent, K. B., O'Grady, K. E., & Wish, E. D.
(2008). Social Context of Drinking and Alcohol Problems Among College Students.
American Journal of Health Behavior, 32(4), 420-430. doi:10.5993/AJHB.32.4.9
Booker, R. (2018). Temporal and intensity relationships between physical activity and
drinkorexia behaviors among first-year college students, Missouri State University,
Retreived from https://bearworks.missouristate.edu/theses/3255/.

113

Booker, R., Novik, M., Galloway, R., & Holmes, M. E. (2020). Relationship between physical
activity intensities and drunkorexia severity among first-year college students. Journal of
American College Health, 1-4. doi:10.1080/07448481.2019.1710151
Borsari, B. (2004). Drinking games in the college environment: A review. Journal of Alcohol
and Drug Education, 48(2), 29-51. Retrieved from
https://search.proquest.com/docview/217442696?accountid=14745
Borsari, B., Boyle, K. E., Hustad, J. T. P., Barnett, N. P., O'Leary Tevyaw, T., & Kahler, C. W.
(2007). Drinking before drinking: Pregaming and drinking games in mandated students.
Addictive Behaviors, 32(11), 2694-2705.
doi:https://doi.org/10.1016/j.addbeh.2007.05.003
Bryant, J. B., Darkes, J., & Rahal, C. (2012). College Students’ Compensatory Eating and
Behaviors in Response to Alcohol Consumption. Journal of American College Health,
60(5), 350-356. doi:10.1080/07448481.2011.630702
Buchholz, L. J. (2015). An ecological momentary assessment of self-regulation, dietary
restriction, and alcohol use among college women. Kent State University, Retrieved from
http://rave.ohiolink.edu/etdc/view?acc_num=kent1434487136
Buchholz, L. J., & Crowther, J. H. (2014). Women who use exercise as a compensatory
behavior: How do they differ from those who do not? Psychology of Sport and Exercise,
15(6), 668-674. doi:10.1016/j.psychsport.2014.06.010
Buchholz, L. J., Crowther, J. H., & Ciesla, J. A. (2018). Examination of the relationships
between dietary restraint, alcohol, and adverse problems among women. Journal of
American College Health, 66(5), 384-392. doi:10.1080/07448481.2018.1431904
Bulik, C. M., Klump, K. L., Thornton, L., Kaplan, A. S., Devlin, B., Fichter, M. M., . . . Kaye,
W. H. (2004). Alcohol use disorders comorbidity in eating disorders: a multicenter study.
Journal of Clinical Psychiatry, 65(7), 1000-1006.
Burke, S. C., Cremeens, J., Vail-Smith, K., & Woolsey, C. (2010). Drunkorexia: Calorie
restriction prior to alcohol consumption among college freshman. J Alcohol Drug Educ,
54(2), 17-34.
Bush, K., Kivlahan, D. R., McDonell, M. B., Fihn, S. D., Bradley, K. A., & Project, f. t. A. C. Q.
I. (1998). The AUDIT Alcohol Consumption Questions (AUDIT-C): An Effective Brief
Screening Test for Problem Drinking. Archives of Internal Medicine, 158(16), 17891795. doi:10.1001/archinte.158.16.1789
Choquette, E. M., Dedrick, R., Thompson, J. K., & Rancourt, D. (2020). Reexamination of the
psychometric properties of the Compensatory Eating and Behaviors in Response to
Alcohol Consumption Scale (CEBRACS) and exploration of alternative scoring. Eating
Behaviors, 101410. doi: https://doi.org/10.1016/j.eatbeh.2020.101410
Choquette, E. M., Rancourt, D., & Kevin Thompson, J. (2018). From fad to FAD: A theoretical
formulation and proposed name change for “drunkorexia” to food and alcohol
disturbance (FAD). International Journal of Eating Disorders, 51(8), 831-834.
doi:10.1002/eat.22926
Cleveland, M. J., Mallett, K. A., White, H. R., Turrisi, R., & Favero, S. (2013). Patterns of
Alcohol Use and Related Consequences in Non-College-Attending Emerging Adults.
Journal of Studies on Alcohol and Drugs, 74(1), 84-93. doi:10.15288/jsad.2013.74.84
Collins, S. E., & Carey, K. B. (2007). The theory of planned behavior as a model of heavy
episodic drinking among college students. Psychology of Addictive Behaviors, 21(4),
498-507. doi:10.1037/0893-164X.21.4.498

114

Collins, S. E., Witkiewitz, K., & Larimer, M. E. (2011). The Theory of Planned Behavior as a
Predictor of Growth in Risky College Drinking. Journal of Studies on Alcohol and
Drugs, 72(2), 322-332. doi:10.15288/jsad.2011.72.322
Conner, T. S., & Lehman, B. J. (2012). Getting Started Launching a Study in Daily Life. In M.
R. Mehl & T. S. Conner (Eds.), Handbook of Research Methods for Studying Daily Life
(pp. 89-107). New York, NY: Guilford.
Cooper, L. (1994). Motivations for alcohol use among adolescents: Development and validation
of a four-factor model. Psychological assessment, 6(2), 117-128. doi:10.1037/10403590.6.2.117
Dams-O'Connor, K., Martens, M. P., & Anderson, D. A. (2006). Alcohol-related consequences
among women who want to lose weight. Eating behaviors, 7(3), 188-195.
doi:10.1016/j.eatbeh.2005.09.008
Darkes, J., & Goldman, M. S. (1993). Expectancy challenge and drinking reduction:
Experimental evidence for a mediational process. Journal of Consulting and Clinical
Psychology, 61(2), 344-353. doi:10.1037/0022-006X.61.2.344
Darkes, J., & Goldman, M. S. (1998). Expectancy challenge and drinking reduction: Process and
structure in the alcohol expectancy network. Experimental and Clinical
Psychopharmacology, 6(1), 64.
Darkes, J., Greenbaum, P., & Goldman, M. (2004). Alcohol Expectancy Mediation of
Biopsychosocial Risk: Complex Patterns of Mediation. Experimental and clinical
psychopharmacology, 12, 27-38. doi:10.1037/1064-1297.12.1.27
DeJong, W., DeRicco, B., & Schneider, S. K. (2010). Pregaming: An Exploratory Study of
Strategic Drinking by College Students in Pennsylvania. Journal of American College
Health, 58(4), 307-316. doi:10.1080/07448480903380300
Dinger, M. K., Brittain, D. R., O’Mara, H. M., Peterson, B. M., Hall, K. C., Hadley, M. K., &
Sharp, T. A. (2018). The Relationship Between Physical Activity and Binge Drinking
Among College Students: A Qualitative Investigation. American Journal of Health
Education, 49(1), 33-39. doi:10.1080/19325037.2017.1369198
Dunn, E. C., Neighbors, C., Fossos, N., & Larimer, M. E. (2009). A Cross-Lagged Evaluation of
Eating Disorder Symptomatology and Substance-Use Problems. Journal of Studies on
Alcohol and Drugs, 70(1), 106-116. doi:10.15288/jsad.2009.70.106
Dunn, M. S., & Wang, M. Q. (2003). Effects of physical activity on substance use among college
students. Am J Health Stud, 18(2), 126 - 132.
Eisenberg, D., Nicklett, E. J., Roeder, K., & Kirz, N. E. (2011). Eating disorder symptoms
among college students: prevalence, persistence, correlates, and treatment-seeking.
Journal of American college health : J of ACH, 59(8), 700-707.
doi:10.1080/07448481.2010.546461
Elliott, M. A., & Ainsworth, K. (2012). Predicting university undergraduates' binge-drinking
behavior: A comparative test of the one- and two-component theories of planned
behavior. Addictive Behaviors, 37(1), 92-101.
doi:https://doi.org/10.1016/j.addbeh.2011.09.005
Enders, C. K., Keller, B. T., & Levy, R. (2018). A fully conditional specification approach to
multilevel imputation of categorical and continuous variables. Psychological Methods,
23(2), 298-317. doi:10.1037/met0000148

115

Fairburn, C. G., & Beglin, S. J. (2008). Eating Disorder Examination Questionnaire (EDE-Q
6.0). In C. G. Fairburn (Ed.), Cognitive behavioral therapy and eating disorders (pp. 309304). New York: Guilford Press.
Fairlie, A. M., Cadigan, J. M., Patrick, M. E., Larimer, M. E., & Lee, C. M. (2019). Unplanned
Heavy Episodic and High-Intensity Drinking: Daily-Level Associations With Mood,
Context, and Negative Consequences. Journal of Studies on Alcohol and Drugs, 80(3),
331-339. doi:10.15288/jsad.2019.80.331
Fischer, S., Settles, R., Collins, B., Gunn, R., & Smith, G. T. (2012). The role of negative
urgency and expectancies in problem drinking and disordered eating: Testing a model of
comorbidity in pathological and at-risk samples. Psychology of Addictive Behaviors,
26(1), 112-123. doi:10.1037/a0023460
Freisthler, B., Lipperman-Kreda, S., Bersamin, M., & Gruenewald, P. J. (2014). Tracking the
When, Where, and With Whom of Alcohol Use: Integrating Ecological Momentary
Assessment and Geospatial Data to Examine Risk for Alcohol-related Problems. Alcohol
research : current reviews, 36(1), 29–38.
Forbush, K. T., Wildes, J. E., Pollack, L. O., Dunbar, D., Luo, J., Patterson, K., . . . Watson, D.
(2013). Development and validation of the Eating Pathology Symptoms Inventory
(EPSI). Psychological assessment, 25(3), 859-878. doi:10.1037/a0032639
Franzoi, S. L., & Shields, S. A. (1984). The body esteem scale: Multidimensional structure and
sex differences in a college population. Journal of Personality Assessment, 48(2), 73.
French, M. T., Popovici, I., & Maclean, J. C. (2009). Do alcohol consumers exercise more?
Findings from a national survey. American journal of health promotion : AJHP, 24(1), 210. doi:10.4278/ajhp.0801104
French, S. A., Story, M., Downes, B., Resnick, M. D., & Blum, R. W. (1995). Frequent dieting
among adolescents: psychosocial and health behavior correlates. American Journal of
Public Health, 85(5), 695-701. doi:10.2105/ajph.85.5.695
Gadalla, T., & Piran, N. (2007). Co-occurrence of eating disorders and alcohol use disorders in
women: a meta analysis. Archives of Women's Mental Health, 10(4), 133-140.
doi:10.1007/s00737-007-0184-x
Gelman, A., & Rubin, D. B. (1992). Inference from iterative simulation using multiple
sequences. Statistical science, 457-472
Giles, E. L., & Brennan, M. (2014). Trading between healthy food, alcohol and physical activity
behaviours. BMC Public Health, 14(1), 1231. doi:10.1186/1471-2458-14-1231
Giles, S. M., Champion, H., Sutfin, E. L., McCoy, T. P., & Wagoner, K. (2009). Calorie
restriction on drinking days: an examination of drinking consequences among college
students. Journal of American college health : J of ACH, 57(6), 603-609.
doi:10.3200/JACH.57.6.603-610
Glassman, T., Paprzycki, P., Castor, T., Wotring, A., Wagner-Greene, V., Ritzman, M., . . .
Kruger, J. (2018). Using the Elaboration Likelihood Model to Address Drunkorexia
among College Students. Substance Use & Misuse, 53(9), 1411-1418.
doi:10.1080/10826084.2017.1409766
Gorrell, S., Walker, D. C., Anderson, D. A., & Boswell, J. F. (2018). Gender differences in
relations between alcohol-related compensatory behavior and eating pathology. Eating
and Weight Disorders-Studies on Anorexia, Bulimia and Obesity, 1-7.

116

Grilo, C. M., Becker, D. F., Levy, K. N., Walker, M. L., Edell, W. S., & McGlashan, T. H.
(1995). Eating disorders with and without substance use disorders: A comparative study
of inpatients. Comprehensive Psychiatry, 36(4), 312-317. doi: 10.1016/S0010440X(95)90077-2
Griffin, B. L., & Vogt, K. S. (2020). Drunkorexia: is it really “just” a university lifestyle choice?
Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity.
doi:10.1007/s40519-020-01051-x
Ham, L.S., Zamboanga, B.L., Bridges, A.J., Casner, H.G., & Bacon, A.K. (2013). Alcohol
expectancies and alcohol use frequency: Does drinking context matter? Cognitive
Therapy and Research, 27(3), 620-632. doi:10.1007/s10608-012-9493-0
Harrop, E. N., & Marlatt, G. A. (2010). The comorbidity of substance use disorders and eating
disorders in women: Prevalence, etiology, and treatment. Addictive Behaviors, 35(5),
392-398. doi:10.1016/j.addbeh.2009.12.016
Hill, E. M., Martin, J. D., & Lego, J. E. (2019). College students’ engagement in drunkorexia:
Examining the role of sociocultural attitudes toward appearance, narcissism, and Greek
affiliation. Current Psychology. doi:10.1007/s12144-019-00382-y
Hohlstein, L. A., Smith, G. T., & Atlas, J. G. (1998). An application of expectancy theory to
eating disorders: Development and validation of measures of eating and dieting
expectancies. Psychological Assessment, 10(1), 49-58. doi:10.1037/1040-3590.10.1.49
Holderness, C. C., Brooks-Gunn, J., & Warren, M. P. (1994). Co-morbidity of eating disorders
and substance abuse review of the literature. International Journal of Eating Disorders,
16(1), 1-34.
Holm, S. (1979). A Simple Sequentially Rejective Multiple Test Procedure. Scandinavian
Journal of Statistics, 6(2), 65-70. Retrieved April 27, 2020, from
www.jstor.org/stable/4615733
Holzhauer, C. G., Zenner, A., & Wulfert, E. (2016). Poor body image and alcohol use in women.
Psychol Addict Behav, 30(1), 122-127. doi:10.1037/adb0000115
Hox, J. J., Moerbeek, M., & Van de Schoot, R. (2017). Multilevel analysis: Techniques and
applications. New York, NY: Routledge.
Hunt, T. K., & Forbush, K. T. (2016). Is “drunkorexia” an eating disorder, substance use
disorder, or both? Eating behaviors, 22, 40-45. doi:10.1016/j.eatbeh.2016.03.034
Jones, A., Remmerswaal, D., Verveer, I., Robinson, E., Franken, I. H. A., Wen, C. K. F., &
Field, M. (2019). Compliance with ecological momentary assessment protocols in
substance users: a meta-analysis. Addiction, 114(4), 609-619. doi:10.1111/add.14503
Johnson, T. J. (2002). College students' self-reported reasons for why drinking games
end. Addictive Behaviors, 27(1), 145–153. https://doi.org/10.1016/S03064603(00)00168-4
Kelly-Weeder, S. (2011). Binge drinking and disordered eating in college students. Journal of
the American Academy of Nurse Practitioners, 23(1), 33-41. doi:10.1111/j.17457599.2010.00568.x
Kershaw, S. (2008). Starving themselves, cocktail in hand. The New York Times. Retrieved from
https://www.nytimes.com/2008/03/02/fashion/02drunk.html
Knight, A., Castelnuovo, G., Pietrabissa, G., Manzoni, G. M., & Simpson, S. (2017).
Drunkorexia: An Empirical Investigation among Australian Female University Students.
Australian Psychologist, 52(6), 414-423. doi:10.1111/ap.12212

117

Krahn, D., Kurth, C., Demitrack, M., & Drewnowski, A. (1992). The relationship of dieting
severity and bulimic behaviors to alcohol and other drug use in young women. Journal of
Substance Abuse, 4(4), 341-353. doi: 10.1016/0899-3289(92)90041-U
Krahn, D. D., Kurth, C. L., Gomberg, E., & Drewnowski, A. (2005). Pathological dieting and
alcohol use in college women—a continuum of behaviors. Eating behaviors, 6(1), 43-52.
doi:https://doi.org/10.1016/j.eatbeh.2004.08.004
Labhart, F., Graham, K., Wells, S., & Kuntsche, E. (2013). Drinking Before Going to Licensed
Premises: An Event-Level Analysis of Predrinking, Alcohol Consumption, and Adverse
Outcomes. Alcoholism: Clinical and Experimental Research, 37(2), 284-291.
doi:10.1111/j.1530-0277.2012.01872.x
Laird NM, Ware JH. Random-effects models for longitudinal data. Biometrics. 1982;38(4):963‐
974.
Landry, A., Madson, M., Mohn, R., & Nicholson, B. (2017). Development and psychometric
evaluation of the college eating and drinking behaviors scale in US college
students. International Journal of Mental Health & Addiction, 15(3), 485–
492. https://doi.org/10.1007/s11469-016-9702-2.
Landry, A. S., Mohn, R. S., Gillaspy, J. A., Madson, M. B., & Jordan, H. R. (2020). Factorial
Support and Measurement Invariance of the College Eating and Drinking Behavior Scale.
International Journal of Mental Health and Addiction. doi:10.1007/s11469
Larimer, M. E., Anderson, B. K., Baer, J. S., & Marlatt, G. A. (2000). An Individual in Context:
Predictors of Alcohol Use and Drinking Problems Among Greek and Residence Hall
Students. Journal of Substance Abuse, 11(1), 53-68. doi:https://doi.org/10.1016/S08993289(99)00020-6
Lee, I. A., & Preacher, K. J. (2013, September). Calculation for the test of the difference between
two dependent correlations with one variable in common [Computer software]. Available
from http://quantpsy.org
Liang KY, Zeger SL. Longitudinal data-analysis using generalized linear- models.
Biometrika. 1986;73:13–22. doi: 10.1093/biomet/73.1.13.
Luce, K. H., Crowther, J. H., Leahey, T., & Buchholz, L. J. (2013). Do restrained eaters restrict
their caloric intake prior to drinking alcohol? Eating behaviors, 14(3), 361-365. doi:
10.1016/j.eatbeh.2013.06.004
McCambridge, J., & Thomas, B. A. (2009). Short forms of the AUDIT in a Web-based study of
young drinkers. Drug and Alcohol Review, 28(1), 18-24. doi:10.1111/j.14653362.2008.00010.x
Meilman, P. W., von Hippel, F. A., & Gaylor, M. S. (1991). Self-induced vomiting in college
women: Its relation to eating, alcohol use, and Greek life. Journal of American College
Health, 40(1), 39-41. doi:10.1080/07448481.1991.9936254
Moore, M. J., & Werch, C. (2008). Relationship between vigorous exercise frequency and
substance use among first-year drinking college students. Journal of American College
Health, 56(6), 686-690. doi:10.3200/JACH.56.6.686-690
Muraven, M., Collins, R.L., Morsheimer, E.T., Shiffman, S., & Paty,J.A. (2005). One too many:
Predicty future alcohol consumption following heavy drinking. Experimental and Clinial
Psychopharmacology, 2, 127.
Musselman, J. R. B., & Rutledge, P. C. (2010). The incongruous alcohol-activity association:
Physical activity and alcohol consumption in college students. Psychology of Sport and
Exercise, 11(6), 609-618. doi:10.1016/j.psychsport.2010.07.005

118

Osberg, T. M., Atkins, L., Buchholz, L., Shirshova, V., Swiantek, A., Whitley, J., . . . Oquendo,
N. (2010). Development and validation of the College Life Alcohol Salience Scale: A
measure of beliefs about the role of alcohol in college life. Psychology of Addictive
Behaviors, 24(1), 1-12. doi:10.1037/a0018197
Paco Developers (2013). Personal Analytics Companion (Paco) (Version 4.3.1) [Mobile
application software] retrieved from https://pacoapp.com.
Paton A. (2005). Alcohol in the body. BMJ (Clinical research ed.), 330(7482), 85–87.
https://doi.org/10.1136/bmj.330.7482.85
Patte, K. A., & Leatherdale, S. T. (2017). A cross-sectional analysis examining the association
between dieting behaviours and alcohol use among secondary school students in the
COMPASS study. Journal of Public Health, 39(2), 321-329.
doi:10.1093/pubmed/fdw034
Paton A. (2005). Alcohol in the body. BMJ (Clinical research ed.), 330(7482), 85–87.
https://doi.org/10.1136/bmj.330.7482.85
Pedersen, E. R., & LaBrie, J. (2007). Partying before the party: Examining prepartying behavior
among college students. Journal of American College Health, 56(3), 237-245.
Polivy, J., & Herman, C. P. (1976). Effects of alcohol on eating behavior: influence of mood and
perceived intoxication. J Abnorm Psychol, 85(6), 601-606.
Polivy, J., & Peter Herman, C. (1976). The effects of alcohol on eating behavior: Disinhibition or
sedation? Addictive Behaviors, 1(2), 121-125. doi:https://doi.org/10.1016/03064603(76)90004-6
Peralta, R. L. (2002). Alcohol use and the fear of weight gain in college: Reconciling two social
norms. Gender Issues, 20(4), 23-42. doi:10.1007/s12147-002-0021-5
Piazza-Gardner, A. K., & Barry, A. E. (2012). Examining Physical Activity Levels and Alcohol
Consumption: Are People Who Drink More Active? American Journal of Health
Promotion, 26(3), e95-e104. doi:10.4278/ajhp.100929-LIT-328
Piran, N., & Robinson, S. R. (2006). Associations between disordered eating behaviors and licit
and illicit substance use and abuse in a university sample. Addictive Behaviors, 31(10),
1761-1775. doi:10.1016/j.addbeh.2005.12.021
Pompili, S., & Laghi, F. (2018). Drunkorexia: Disordered eating behaviors and risky alcohol
consumption among adolescents. Journal of Health Psychology, 0(0),
1359105318791229. doi:10.1177/1359105318791229
Rahal, C. J., Bryant, J. B., Darkes, J., Menzel, J. E., & Thompson, J. K. (2012). Development
and validation of the Compensatory Eating and Behaviors in Response to Alcohol
Consumption Scale (CEBRACS). Eating behaviors, 13(2), 83-87.
doi:10.1016/j.eatbeh.2011.11.001
Rancourt, D., Ahlich, E., Choquette, E. M., Simon, J., & Kelley, K. (2020). A comparison of
food and alcohol disturbance (FAD) in sorority and non-sorority women. Journal of
American College Health, 1-4. doi:10.1080/07448481.2020.1740233
Read, J. P., Kahler, C. W., Strong, D. R., & Colder, C. R. (2006). Development and preliminary
validation of the young adult alcohol consequences questionnaire. Journal of Studies on
Alcohol, 67(1), 169-177. doi:10.15288/jsa.2006.67.169
Roosen, K. M., & Mills, J. S. (2015). Exploring the motives and mental health correlates of
intentional food restriction prior to alcohol use in university students. Journal of Health
Psychology, 20(6), 875-886. doi:10.1177/1359105315573436

119

Senchak, M., Leonard, K. E., & Greene, B. W. (1998). Alcohol use among college students as a
function of their typical social drinking context. Psychology of Addictive Behaviors,
12(1), 62-70. doi:10.1037/0893-164X.12.1.62
Shiffman, S., Stone, A. A., & Hufford, M. R. (2008). Ecological momentary assessment. Annu
Rev Clin Psychol, 4, 1-32.
Simons, J. S., Gaher, R. M., Oliver, M. N. I., Bush, J. A., & Palmer, M. A. (2005). An
experience sampling study of associations between affect and alcohol use and problems
among college students. Journal of Studies on Alcohol, 66(4), 459-469.
doi:10.15288/jsa.2005.66.459
Singer, J. D., & Willett, J. B. (2003). Applied Longitudinal Data Analysis Modeling Change and
Event Occurrence. New York, NY: Oxford University Press.
Smith, G. T., Simmons, J. R., Flory, K., Annus, A. M., & Hill, K. K. (2007). Thinness and eating
expectancies predict subsequent binge-eating and purging behavior among adolescent
girls. Journal of Abnormal Psychology, 116(1), 188-197. doi:10.1037/0021843X.116.1.188
Stevely, A. K., Holmes, J., McNamara, S., & Meier, P. S. (2020). Drinking contexts and their
association with acute alcohol-related harm: A systematic review of event-level studies
on adults' drinking occasions. Drug and Alcohol Review, 39(4), 309-320.
doi:10.1111/dar.13042
Stewart, S. H., Angelopoulos, M., Baker, J. M., & Boland, F. J. (2000). Relations between
dietary restraint and patterns of alcohol use in young adult women. Psychology of
Addictive Behaviors, 14(1), 77-82. doi:10.1037/0893-164X.14.1.77
Substance Abuse and Mental Health Services Administration. (2019). Key substance use and
mental health indicators in the United States: Results from the 2018 National Survey on
Drug Use and Health(HHS Publication No. PEP19-5068, NSDUH Series H-54).
Rockville, MD: Center for Behavioral Health Statistics and Quality, Substance Abuse
and Mental Health Services Administration. Retrieved
from https://www.samhsa.gov/data/
Sudhinaraset, M., Wigglesworth, C., & Takeuchi, D. T. (2016). Social and cultural contexts of
alcohol use: influences in a social-ecological framework. Alcohol Research: Current
Reviews, 1, 35.
Thombs, D.L., Behck, K.H., & Pleace, D.J. (1993). The realtionship of social context and
expectancy factors to alcohol use intensity among 18 to 22 year-olds. Addiction research,
1(1), 59-68. doi:10.3109/16066359309035323
Ward, R. M., & Galante, M. (2015). Development and initial validation of the Drunkorexia
Motives and Behaviors scales. Eating behaviors, 18, 66-70. doi:
10.1016/j.eatbeh.2015.04.003
Ward, R. M., Oswald, B. B., & Galante, M. (2016). Prescription stimulant misuse, alcohol abuse,
and disordered eating among college students. . Journal of Alcohol and Drug Education,
60(1), 59-80.
Watson, D., & Clark, L. A. (1994). The PANAS-X: Manual for the Positive and Negative Affect
Schedule-Expanded Form. The University of Iowa: Ames.
White, A., & Hingson, R. (2013). The burden of alcohol use: Excessive alcohol consumption and
related consequences among college students. Alcohol Research: Current Reviews, 35(2),
201-218.

120

Wilkerson, A. H., Hackman, C. L., Rush, S. E., Usdan, S. L., & Smith, C. S. (2017).
“Drunkorexia”: Understanding eating and physical activity behaviors of weight conscious
drinkers in a sample of college students. Journal of American College Health, 65(7), 492501. doi:10.1080/07448481.2017.1344848
Zamboanga, B. L., Borsari, B., Ham, L. S., Olthuis, J. V., Van Tyne, K., & Casner, H. G. (2011).
Pregaming in high school students: Relevance to risky drinking practices, alcohol
cognitions, and the social drinking context. Psychology of Addictive Behaviors, 25(2),
340.

121

Appendix A: Flier for USF Community Recruitment

Figure A1. USF Community Recruitment Flier
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Appendix B: Demographic Questions
1.

Please indicate your sex.
a.
Male
b.
Female
2.
Please indicate your gender.
a.
Male
b.
Female
c.
Transgender
d.
Other
e.
Prefer not to say
3.
Please enter your age in years.
4.
What is your height? (Please give your best estimate)
5.
What is your weight at present? (Please give your best estimate)
6.
Are you Hispanic?
a.
Yes
b.
No
7.
What is your race? Please select all that apply.
a.
American Indian or Alaska Native
b.
Asian
c.
Black or African American
d.
Native Hawaiian or Other Pacific Islander
e.
White
f.
Other: ______
8.
What year are you in school?
a.
1st year
b.
2nd year
c.
3rd year
d.
4th year
e.
5th year
f.
6th year and above
9.
Are you a member of a Greek organization? e.g., sorority or fraternity)
a.
Yes
b.
No
10.
Do you consider yourself to be an athlete? You do not have to be currently
participating in a varsity sport.
a.
Yes
b.
No
11.
If yes, what sport do you participate in?
a.
Sports like Cheerleading, Dance, Equestrian, Gymnastics
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b.
Sports like Soccer, Basketball, Baseball/Softball, Football, Field hockey,
Lacrosse
c.
Sports like Swimming, Track, Cross Country
d.
Other: Please Specify
e.
None
12.

How competitively do you play the sport identified above? (Likert Scale 0-10)
a.
0 (Recreational – not competitive at all) to 10 (Elite – Highly Competitive)

13.
In the context of the sport you identified above, how many times per week do you
exercise?
a.
0
b.
1-2
c.
3-4
d.
5-6
e.
7+
14.
In the context of the sport you identified above, how long on average do you
exercise?
a.
<30 minutes
b.
30-45 minutes
c.
45 minutes - 1 hour
d.
1-2 hours
e.
2+ hours
15.
Not in the context of an organized sport, how many times per week do you
exercise?
a.
0
b.
1-2
c.
3-4
d.
5-6
e.
7+
16.
What is your approximate GPA?

124

Appendix C: The Compensatory Eating and Behaviors in Response to Alcohol
Consumption Scale (CEBRACS)

Instructions:
Please read each of the following statements very carefully and respond accurately and honestly.
All of these statements reflect actual behaviors you may have done in the past 3 months. You
will be asked whether you have done any of the behaviors before, during, or after drinking
alcohol. Please read carefully because many of the statements are closely related to each
other. Drinking refers to drinking any alcoholic beverages such as: beer, wine, wine coolers or
spirits, hard liquors or mixed drinks.
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BEFORE drinking
Instructions: For the following statements think about behaviors you have engaged
in BEFORE you anticipated drinking alcohol. That is, think of situations where you knew you
would be drinking alcohol in the future (e.g., planned to go to out drinking with friends, attended
a wedding or birthday where you planned to drink, or attended any other event or situation where
you knew you would be drinking later).

Never
(1)

Rarely
(about
25% of
the
time)
(2)

1

1. In the past 3 months, I have eaten less than
usual during one or more meals before drinking
to get DRUNKER.
2. In the past 3 months, I have exercised before
drinking to make up for the calories in alcohol
that I anticipated consuming.
3. In the past 3 months, I have eaten less than
usual during one or more meals before drinking
to feel the effects of alcohol FASTER.
4. In the past 3 months, I have skipped one or
more meals before drinking to make up for the
number of calories in alcohol that I anticipated
consuming.
5. In the past 3 months, I have taken laxatives
before drinking to make up for the calories in
alcohol that I anticipated consuming.
6. In the past 3 months, I have skipped one or
more meals before drinking to feel the effects of
alcohol FASTER.
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Sometimes
(about 50%
of the time)
(3)

Often
(about
75% of
the
time)
(4)

Almost
all the
time (5)

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

WHILE under the effects of alcohol
Instructions: For each of the following statements, think about behaviors you have engaged
in WHILE you were drinking or under the effects of alcohol (e.g., while you were drinking
during a wedding reception, party, bar, club, football game). This also includes situations where
you may have been done drinking, but the effects of alcohol had not completely worn off. As an
example, imagine arriving home from a party where you had been drinking and you could still
feel the effects of alcohol even though you had stopped drinking earlier in the night.
Rarely
Often
(about
(about
25% of Sometimes
75%
Nev
the
(about 50% of the Almost
er
time) of the time) time)
all the
(1)
(2)
(3)
(4)
time (5)
7. In the past 3 months, I have eaten less
than usual while I was drinking because I
wanted to feel the effects of the alcohol
1
2
3
4
5
FASTER.
8. In the past 3 months, I have taken
diuretics while I was drinking to make up
for the calories in alcohol that I was
consuming.
9. In the past 3 months, I have not eaten at
all while I was drinking because I wanted
to feel the effects of the alcohol FASTER.
10. In the past 3 months, I have eaten lowcalorie or low-fat foods while I was
drinking to make up for the calories in
alcohol that I was consuming
11. In the past 3 months, I drank lowcalorie beer or alcoholic drinks to get fewer
of the calories that are in alcohol.
12. In the past 3 months, I have eaten less
than usual while I was drinking because I
wanted to get DRUNKER.
13. In the past 3 months, I have taken
laxatives while I was drinking to make up
for the calories in alcohol that I was
consuming.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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14. In the past 3 months, I have not eaten at
all while I was drinking because I wanted
to get DRUNKER.
AFTER effects from alcohol have worn off

1

2

3

4

5

Instructions: For each of the following statements, think about behaviors you have engaged
in AFTER you had been drinking alcohol and were no longer under the effects of alcohol. This
might include your behavior later that same day, the next day, or several days after the effects of
alcohol have worn off.

Never
(1)
1

Rarely
(about
25% of
the
time)
(2)
2

Sometim
es (about
50% of
the time)
(3)
3

Often
(about
75% of
the
time)
(4)
4

Almost
all the
time
(5)
5

16. In the past 3 months, I have eaten low-calorie or
low-fat foods during one or more meals to make up
for the calories in alcohol that I had consumed
previously while I was under the effects of alcohol.

1

2

3

4

5

17. In the past 3 months, I have taken laxatives to
make up for the calories in alcohol that I had
consumed previously while I was under the effects
of alcohol.

1

2

3

4

5

18. In the past 3 months, I have exercised to make
up for the calories in alcohol that I had consumed
previously while I was under the effects of alcohol.

1

2

3

4

5

19. In the past 3 months, I have made myself vomit
to make up for the calories in alcohol that I had
consumed previously while I was under the effects
of alcohol.

1

2

3

4

5

20. In the past 3 months, I have eaten less than usual
during one or more meals to make up for the
calories in alcohol that I had consumed previously
while I was under the effects of alcohol.

1

2

3

4

5

21. In the past 3 months, I have skipped an entire
day or more of eating to make up for the calories in
alcohol that I had consumed previously while I was
under the effects of alcohol.

1

2

3

4

5

15. In the past 3 months, I have taken diuretics to
make up for the calories in alcohol that I had
consumed previously while I was under the effects
of alcohol.
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Appendix D: EMA Item Question Flow

Figure A2. EMA item question flow
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Appendix E: EMA Items
1. Since the last prompt, have you had a drink containing alcohol?
a. Yes
b. No
2. If yes, are you still drinking?
a. Yes
b. No
3. (If yes to Q1) How many standard drinks have you had?
(1.5 oz of liquor, 5 oz of wine, or 12 oz of beer)
a. Requires numerical response
4. (If yes to Q1) What kind of alcoholic drink(s) did you have?
a. Wine
b. Beer
c. Wine
d. Liquor: either taking shots or sipping
e. Mixed liquor drink
f. Other _______
5. (Prompt 1 Only) Do you intend to drink TODAY?
a. Yes
b. No
6. (Prompt 1 Only) How likely is it that you will drink later?
a. 9-point Likert from Extremely Unlikely to Extremely Likely

133

7. (All Prompts) Do you intend to drink in the NEXT 3 HOURS?
a. Yes
b. No
8. (All Prompts) How likely is it that you will drink in the NEXT 3 HOURS?
a. 9-point Likert from Extremely Unlikely to Extremely Likely
9. Since the last prompt, which of the following behaviors have you engaged in to
COMPENSATE for calories FROM ALCOHOL?
a. Eaten fewer calories
b. Eaten less fat
c. Eaten diet food
d. Exercised
e. Skipped a meal
f. Eaten low calorie/low fat food
g. Eaten fewer carbohydrates
h. Used low calorie mixers
i. Drank low-calorie beer
j. Drank liquor / took shots with fewer calories
k. Taken laxatives
l. Taken diuretics
m. Made yourself vomit
n. Other
o. None
10. (If Question 9, other selected) What "other" behavior did you engage in to
COMPENSATE for calories FROM ALCOHOL?
11. Since the last prompt, which of the following behaviors have you engaged in to FEEL
THE EFFECTS of alcohol stronger or more quickly?
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a. Eaten fewer calories
b. Eaten less fat
c. Eaten diet food
d. Exercised
e. Skipped a meal
f. Eaten low calorie/low fat food
g. Eaten fewer carbohydrates
h. Used low calorie mixers
i. Drank low-calorie beer
j. Drank liquor / took shots with fewer calories
k. Taken laxatives
l. Taken diuretics
m. Made yourself vomit
n. Other
o. None
12. (If Question 11, other selected) What "other" behavior did you engage in to
COMPENSATE for calories FROM ALCOHOL?
13. Please select any life events that have occurred since the last prompt.
a. Academic / Occupational Success (e.g., passed a test/class, got a new job)
b. Academic / Occupational Stressor (e.g., failed a test/class, lost a job)
c. Social Event (e.g., party, tailgating a game, date night, music concert)
d. Social Stressor (e.g., got in an argument with a friend, family member, or
significant other)
e. Other
f. None
14. (If Question 13, other selected) What "other" life events have occurred since the last
prompt?
135

15. Please select which of the following emotions you are feeling right now in the moment:
a. Stressed
b. Friendly
c. Anxious
d. Relaxed
e. Bored
f. Happy
g. Irritable
h. Sad
i. Angry
j. Lonely
k. Guilty
l. Other ______
m. None
16. (Participant is asked to rate each of the emotions selected in question 15) 0 Not at all to 9
Extremely
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Appendix F: IRB Exempt Status Letter
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