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Abstract

Objective—Some investigators have suggested subtyping bulimia nervosa (BN) by anorexia
nervosa (AN) history. We examined trait-level and momentary eating-related and psychosocial
factors in BN with and without an AN history.

Method—Interview, questionnaire, and ecological momentary assessment data of eating-related
and psychological symptoms were collected from 122 women with BN, including 43 with (BN+)
and 79 without an AN history (BN-).

Results—Body mass index (kg/m2) was lower in BN+ than BN- (p=.001). Groups did not differ
on trait-level anxiety, shape/weight concerns, psychiatric comorbidity, or dietary restraint; or on
momentary anxiety, dietary restriction, binge eating, purging, or exercise frequency, or affective
patterns surrounding binge/purge behaviors. Negative affect increased prior to exercise and
decreased thereafter in BN+ but not BN—, although groups did not statistically differ.

Discussion—Results do not support formally subtyping BN by AN history. Exercise in BN+
may modulate negative affect, which could have important treatment implications.
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Bulimia nervosa (BN) is characterized by recurrent binge eating and purging, and is
associated with significant physical and psychosocial health impairments (1). Although BN
is currently classified as a distinct psychiatric disorder (2), significant diagnostic crossover
occurs within the eating disorders (3). Specifically, up to 65% of individuals with anorexia
nervosa (AN) go on to develop BN over time (4-7), a trajectory that has been associated
with a poorer prognosis and greater likelihood of relapse (8; 9). Compared to BN without a
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history of AN (BN-), BN with a history of AN (BN+) has been associated with lower
current body mass index (BMI; kg/m?) and higher levels of dietary restraint, and some, but
not all, studies report higher rates of lifetime anxiety disorders and greater shape- and
weight-related concern in these individuals (10-13). Because evidence suggests that these
two subgroups may have distinct clinical profiles, it has been proposed that consideration be
given to formally subtyping BN by AN history in the upcoming DSM-5 (8). However,
further replication is required. Moreover, it is unclear whether these subgroups differ with
respect to functional aspects of their bulimic symptoms.

Ecological momentary assessment (EMA) utilizes “real time” data to understand
antecedents and consequences of behavior (14). Within the eating disorders field, EMA has
been used to study the relation between negative affect and eating disorder behaviors (15).
In adults with BN, momentary negative affect appears to increase prior to the occurrence of
binge eating and purging and decrease thereafter, suggesting that bulimic symptoms in BN
may reflect attempts to self-regulate emotions and/or be maintained by negative
reinforcement (16-19). EMA data examining the role of negative affect as an antecedent and
consequence of eating disorder behaviors are not yet available in AN, but cross-sectional
data in adults with AN are suggestive of a relation between mood and behavior (7; 20; 21).
To date, no studies have compared individuals with BN+ and BN- to ascertain potential
differences in emotional antecedents and consequences to eating disorder behaviors. Such
data could aid in our understanding of the onset and maintenance of these behaviors in BN,
and could assist with the development of effective interventions.

Although exercise has not been examined in EMA studies of BN or AN, this behavior is of
particular interest as it is a common feature in both disorders (22), and several studies have
suggested that exercise in individuals with eating disorders may function to modulate
negative affect (22,23). Despite inconsistencies in the field in defining problematic exercise
(23), a number of previous studies have found higher rates of excessive or compulsive
exercise in AN than in BN (22; 24). However, it is unknown whether the function of
exercise differs in BN+ versus BN-.

The current study represents a replication and extension of the existing literature concerning
individuals with BN with and without a history of AN. Our first aim was to compare BN+
and BN- with respect to BMI, dietary restraint, anxiety, shape and weight concerns, and
psychiatric comorbidity, both at the trait and (when available) momentary level. We
hypothesized that BN+ would have lower BMIs and report greater impairment in the
aforementioned psychological domains on both trait and momentary measures. An
exploratory aim was to examine between-group differences in negative affect as a
precipitant and consequence of binge eating, purging, and exercise. Results could be used to
inform the classification scheme for BN, including implications for DSM-5, and to assist
with intervention development and treatment planning.

Participants were 122 females (M age=25.4+7.6) who met DSM-IV (2) criteria for BN, 43
(35.2%) of whom reported a history of AN and 79 (64.8%) of whom did not. Participants
were a subset of 131 individuals originally recruited for an EMA study of BN (15) who were
selected from the larger sample if they had a current measured BM1=18.5 (M
BMI=24.33£5.11), so as to exclude individuals who may have met criteria for subthreshold
ANL. Participants were primarily Caucasian (/7=118; 96.7%), single (/=88; 72.1%), and
well-educated (100 participants had at least some college completed; 82%). As in previous
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studies, BN+ had a lower current BMI than BN—- [£1,120)=3.56; p=.001]. There were no
other demographic differences between the two groups (p52.17).

Participants were recruited through clinic, community and campus advertisements.
Interested participants completed a phone screen to ascertain BN status. The phone screen
consisted of assessing eating behaviors over the past month using the eating disorder module
from the Structured Clinical Interview for DSM-1V Axis | Disorders/Patient Edition (SCID-
I/P; 25). After study eligibility was determined, participants attended an informational
session at the research facility during which they provided written informed consent and
were screened for medical stability. Height and weight were measured by trained research
staff using a calibrated stadiometer and scale, respectively. Participants then completed a
baseline assessment battery and received thorough instructions on how to use the handheld
computer for the 2-week EMA assessment protocol. Participants were instructed to complete
EMA recordings of mood and eating behavior each time they initiated an eating episode;
each time they completed an eating episode; before bedtime; and in response to 6 semi-
random prompts by investigators, which occurred every 2—3 hours between 8:00 am and
10:00 pm (26). Each participant completed a two-day trial period to ensure that they
understood EMA procedures; trial data were not included in the analyses.

Trait measures—The Structured Clinical Interview for DSM-IV Axis | Disorders/
Patient Edition (SCID-1/P; 25) was used to ascertain BN status and the presence of other
lifetime and/or current psychiatric diagnoses, including past history of AN. The SCID-I/P is
a well-established measure of Axis | psychopathology with demonstrated reliability and
validity in psychiatric populations (25-27). Inter-rater reliability for BN diagnoses in our
larger EMA study was 1.0 (16). The Eating Disorder Examination (EDE; 27) was
administered to assess dietary restraint and shape- and weight-related concerns over the past
six months. The EDE is a semi-structured, interviewer-based instrument with established
reliability and validity (28-31). Inter-rater reliability for the EDE subscales, assessed using
the full EMA sample, was as follows: dietary restraint, 0.65; shape concerns, 1.0; and weight
concerns, 1.0. Cronbach’s alphas for the subscales were as follows: dietary restraint, 0.63;
shape concerns, 0.84; and weight concerns, 0.75. The anxiousness subscale of the
Dimensional Assessment of Personality Pathology-Basic Questionnaire (DAPP-BQ); 32)
was used to measure trait-level anxiety. The DAPP-BQ has good reliability and validity
(33-35). Cronbach’s alpha for the anxiousness subscale was 0.94 in the larger EMA study.

Momentary measures—Momentary mood was assessed using the Positive and
Negative Affect Scale (PANAS; 36). The negative affect scale was comprised of the sum of
11 items (afraid, lonely, irritable, ashamed, disgusted, nervous, dissatisfied with self, jittery,
sad, distressed, angry with self), all of which were rated on a 5-point scale, with a score of
“1” corresponding to “Not at all” and a score of “5” corresponding to “Extremely” for each
mood state. Momentary anxiety was assessed using the fear subscale of the PANAS, which
was derived by averaging the scores for jittery, nervous, and afraid. The PANAS negative
affect and fear subscales appears to have adequate reliability (36). Cronbach’s alpha values
for the larger EMA study were 0.92 for negative affect and 0.80 for fear. Eating disorder
behaviors, including binge eating, vomiting, laxative use, exercise, and dietary restriction,
were assessed via the Eating Disorder Behavior Checklist (EDBC). During the EMA

1The boundaries of AN and BN are often unclear (24), and individuals who report recurrent binge eating and purging but whose
weight is within a minimally normal range for age and height could be diagnosed either with subthreshold AN, binge-eating/purging
type, because of their failure to meet criterion A; or with full-threshold BN.
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orientation period described above, participants were instructed that binge eating refers to
consuming “an amount of food that you consider excessive or an amount of food that other
people would consider excessive, with an associated loss of control or the feeling of being
driven or compelled to keep eating.” Participants were provided with personally-tailored
examples of excessive amounts of food based on binge eating episodes reported on the EDE.
Exercise was assessed by asking participants about times throughout the day when they had
“exercised until exhausted.” Dietary restriction outside of binge eating episodes was
assessed at the end of each day via a 5-point scale, ranging from no restriction to very
extreme restriction (i.e., fasting or not eating outside of binges).

Data analysis

RESULTS

Data were analyzed using SPSS 18.0. For all analyses, frequency values for vomiting and
laxative use were summed to generate a broad purging variable. Demographic differences
between BN+ and BN- were examined using chi-square and t-tests. Differences between
BN+ and BN- in terms of EDE-measured dietary restraint and shape and weight concerns,
DAPP-BQ-measured anxiety, PANAS-measured momentary negative affect and fear (both
analyzed as the mean value for each day), and EDBC-measured behaviors (i.e., frequency of
binge eating, purging, and exercise, and severity of dietary restriction) were investigated
using ANCOVA, which controlled for group differences in BMI. Between-group differences
on rates of lifetime and current mood, anxiety, and substance use disorders were assessed
using chi-square tests. These disorders were examined since they tend to be commonly
diagnosed in BN (37). Patterns of PANAS-measured negative affect surrounding reported
eating disorder behaviors were examined using multilevel modeling with linear, quadratic,
and cubic functions centered on the time of the behavior. Mixed models included a random
effect for subject, and fixed effects for group (BN+ and BN-), BMI, time in relation to the
event (i.e., linear component), time-squared (i.e., quadratic component), time-cubed (i.e.,
cubic component), group-by-time, group-by-time-squared, and group-by-time-cubed.
Separate trajectories were modeled for negative affect prior to and after the behavior by
including pre/post-by-time component (i.e., linear, quadratic, and cubic) interactions. On
days in which multiple eating disorder behaviors occurred, only the first event was analyzed
to minimize the possibility that affect surrounding the behavior was associated with the
occurrence of additional behavior.

Assuming a two-tailed alpha level of .05, the current sample size would provide power of .
80 to detect an effect size of .60 (38), which is between a medium and large effect (39).

Group differences in trait-level eating- and affect-related symptoms

BN+ and BN- did not significantly differ in terms of EDE-measured restraint, weight
concerns, or shape concerns (ps=.75). The groups also did not differ with respect to the
likelihood of being diagnosed with a lifetime or current mood, anxiety, or substance use
disorder (p5=.47). Finally, there were no group differences in DAPP-BQ-measured anxiety

(0=.94).

Group differences in momentary eating- and affect-related symptoms

BN+ and BN~ did not differ with respect to daily reported frequency of binge eating,
purging, or exercise, or daily severity of dietary restriction (ps=.10). There were no group
differences in the average daily level of PANAS-measured negative affect (¢=.66) or fear

(p=.59).
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Patterns of momentary negative affect and eating disorder symptoms

For BN-, negative affect increased prior to binge eating (linear estimate=2.41, S£=0.16, g<.
001; quadratic estimate=0.22, S£=0.02, p<.001; cubic estimate=0.01, S£<0.01, p<.001) and
decreased subsequent to binge eating (linear estimate=—4.35, S£=0.29, p<.001; quadratic
estimate=—0.03, S£=0.04, p=.44; cubic estimate=—0.01, S£=<0.01, p<.001); BN+ did not
differ significantly from BN- on any component (ps=.30; see Figure 1). Similarly, for BN—,
negative affect increased prior to purging (linear estimate=1.99, S£=0.15, p<.001; quadratic
estimate=0.19, SE=0.02, p<.001; cubic estimate<0.01, S£<0.01, p<.001) and decreased
subsequent to purging (linear estimate=—3.65, S£=0.26, p<.001; quadratic estimate=—0.03,
SE=0.03, p=45; cubic estimate=—0.01, S£<0.01, p<.001). There were no group differences
prior to purging or after purging on any component (£5=0.06). As shown in Figure 1,
negative affect increased prior to exercise (linear estimate=1.87, S£=1.19, p=.12; quadratic
estimate=0.23, SE=0.25, p=.35; cubic estimate=0.01, S£=0.01, p=55) and decreased
subsequent to exercise (linear estimate=—2.92, S£=1.92, p=.13; quadratic estimate=—0.12,
SE=0.31, p=70; cubic estimate=—0.01, S£=0.02, p=.53) in BN+ but not BN—; however, this
difference was not statistically significant (p=0.31).

DISCUSSION

The purpose of this study was to replicate and extend the existing literature comparing BN
with and without a history of AN. Specifically, we aimed to compare subgroups of BN with
and without a history of AN in terms of trait- and state-level eating-related and general
psychopathology, as well as to examine patterns of negative affect surrounding eating and
activity behaviors in these two groups. We found that BN+ and BN~ did not differ on trait-
like measures of dietary restraint, shape and weight concerns, psychiatric comorbidity, or
anxiety. The groups also did not differ on momentary measures of anxiety, dietary
restriction, eating disorder behavior frequency, or negative affect preceding or following
eating disorder behaviors. These findings support the preliminary decision to not include a
BN subtyping scheme based on AN history in the upcoming DSM-5 (40).

For binge eating and purging, both groups revealed patterns of negative affect originally
described by Smyth and colleagues (16), with increases in negative affect prior to the
occurrence of the behavior and decreases thereafter. The lack of difference between the two
groups suggests that binge eating and purging may function similarly in reducing negative
affect regardless of prior AN history. Moreover, both groups appear to have similar levels of
impairment secondary to their eating disorder (e.g., shape and weight concerns, anxiety), as
measured by both trait and momentary assessments. Based on these findings, it is likely that
similar treatments will be equally efficacious for both groups, although preliminary findings
suggest a somewhat poorer short-term treatment outcome for BN+ (9).

BN+ tended to exhibit greater increases in momentary negative affect prior to exercise and
greater reductions in negative affect thereafter, although this difference failed to reach
statistical significance, likely due to insufficient power; indeed, the frequency of exercise in
our sample was quite low, occurring, on average, 1-2 days per month, implying that the
clinical relevance of our findings may be limited, or applicable to only a small subset of
individuals with BN. However, results suggest that the negative reinforcement provided by
exercise behaviors in attempts to self-regulate distressing emotions may vary depending on
whether the individual has a prior history of AN. Exercise, particularly excessive or
compulsive activity, is often prominent in AN and more variable in BN (22; 24). The
rewarding aspects of exercise in AN (41; 42) might persist once diagnostic crossover into
BN has transpired, resulting in continued occurrence as a response to negative affect. Since
we found no group differences on shape and weight concerns, it is unlikely that such
concerns mediated the affect-modulating properties of exercise in BN+. However, future
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EMA studies should examine whether reported negative affect preceding exercise was
encompassed by shape- and weight-related distress. Moreover, because it is unclear whether
the exercise reported by participants in our sample was compensatory or driven in nature,
future EMA studies should consider further assessing this construct.

Consistent with previous studies (9-13), the BN+ group had a lower mean BMI than the BN
- group, although the two groups did not differ on exercise frequency or on self-reported
dietary restriction, either at the daily level or over the months prior to the study. It is possible
that the BN+ group endorsed a stricter threshold for dietary restriction than BN—-, given their
AN history, thus accounting for these seemingly contradictory findings. It is also possible
that some other dietary pattern that was not assessed within the current study is responsible
for the lower mean BMI in BN+. Finally, BN+ may be constitutionally leaner than BN-, or
may have metabolic and/or satiety-related abnormalities secondary to weight restoration
(43). Relatedly, at the time of the study, BN+ may have been in the process of recovery from
AN and hence had a relatively recent lower BMI. This speaks to the migratory nature of
eating disorders and highlights the need for clarity with regards to boundaries between AN
and BN (44), or, alternatively, for the utilization of a more continuous approach to
classification (3).

This study had several notable strengths, including the community-based sample and the fact
that it is the first investigation, to the authors’ knowledge, to use EMA to assess differences
between individuals with BN with and without a history of AN. However, several
limitations should also be noted. First, although previous studies using EMA have not
demonstrated reactivity (45), the act of carrying the handheld computer and making frequent
recordings may have altered eating, mood, and behavior patterns. In addition, the measures
in this study relied on self-report which may be prone to error or minimization of symptoms
(46). This study did not assess all types of compensatory behaviors because of the low base
rates of some of these behaviors (e.g., fasting). Future studies should consider assessing the
relation between negative affect and other types of compensatory behaviors. We also did not
assess the full range of psychopathology (e.g., personality variables), thus further
investigation of similarities and differences between BN with and without history of AN is
warranted. Further research is also needed to determine whether BN with a history of AN
differs by previous AN subtype (e.g., binge eating and purging compared to restricting
subtype)(9), a question that could not be investigated in this study due to lack of power.
Finally, since participants were not followed after the 2-week EMA recording period, it is
unknown how many may have transitioned to AN status over time. Up to 27% of individuals
with BN go on to develop AN (44; 47-51), and some participants classified as BN- in the
current study may have fit within this group. If the potential for AN (past or future) reflects
a trait phenomenon, then these individuals would have been misclassified, which may help
explain the lack of clinical differences between BN+ and BN-.

In spite of the preliminary nature of these findings, the clinical implications are that exercise
behavior might need to be addressed differently in the treatment of bulimic individuals with
a history of AN. One possibility is that individuals with BN and a history of AN may be
more prone to problematic exercise behavior, in addition to binge eating and purging, in
response to emotional distress. In this case, clinicians may need to monitor exercise in those
with a history of AN more closely to address excessive or compulsive exercise in response
to negative affect. Alternatively, healthy exercise that is not compulsive, excessive or
compensatory might be a particularly useful coping strategy for modulating negative affect
among individuals with BN who have a history of AN, and could be encouraged by
clinicians working with this subgroup. Additional research is needed to test various
treatment strategies as well as whether problematic exercise places the remitted BN with a
history of AN group at a higher risk of relapse than the BN group without a history of AN.
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Future studies are also necessary to understand the extent to which negative affect in this

Su

bgroup is related to shape and weight concerns, and whether targeting body image may

reduce negative affect that potentially precipitates problematic exercise. Finally, more
research is needed to identify the role of momentary negative affect in the longitudinal
evolution from AN to BN in order to prevent this diagnostic crossover in individuals with
AN who are vulnerable to developing BN.
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Figure 1.

Patterns of negative affect surrounding eating and activity behaviors in bulimic individuals
with and without a history of anorexia nervosa

Note: BN—=bulimia nervosa without a history of anorexia nervosa; BN+=bulimia nervosa
with a history of anorexia nervosa. Negative affect was measured by the Positive and
Negative Affect Scale (range=11-55). The purging variable comprised the combined
frequency of vomiting and laxative abuse.
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