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Abstract

Prior research suggests that the construct of emotional instability may be salient to bulimia 

nervosa (BN), but no study to date has used ecological momentary assessment (EMA) to examine 

its temporal association with binge eating and purging. In the current study, 133 women with 

DSM-IV BN used portable digital devices to provide multiple daily negative affect (NA) and 

positive affect (PA) ratings and record eating disorder behaviors over 2 weeks. Two state-of-the art 

indices quantified affective instability: probability of acute change (PAC), which represents the 

likelihood of extreme affective increases, and mean squared successive difference (MSSD), which 

represents average change over successive recordings. For extreme affective change, results 

revealed that on bulimic behavior days, extreme NA increases were less likely after bulimic 

behaviors than before them, and extreme increases in PA were more likely after bulimic behaviors 

than during the same time period on non-bulimic behavior days. However, average NA instability 

(i.e., MSSD) was (a) greater on bulimic behavior days than non-bulimic behavior days, (b) greater 

after bulimic behaviors than during the same time period on non-bulimic behavior days, and (c) 

greater after bulimic behaviors than before them. Results lend support to the notion that bulimic 

behaviors are negatively reinforcing (i.e., via post-behavior acute affective changes), but also 

indicate that these behaviors may exacerbate overall affective dysregulation. These findings may 

improve understanding of BN maintenance and inform the development of novel interventions or 

refinement of existing treatments.
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1. Introduction

Bulimia nervosa (BN) is characterized by recurrent episodes of binge eating, defined most 

saliently by a sense of “loss of control” over eating (Mond et al., 2010; Shomaker et al., 

2010; Vannucci et al., 2013; Wolfe et al., 2009), and compensatory behaviors (e.g., self-

induced vomiting, laxative misuse; American Psychiatric Association, 2013). The disorder is 

associated with significant medical complications, high rates of comorbid psychopathology, 

and substantial psychosocial impairment (American Psychiatric Association, 2013; 

Wonderlich and Mitchell, 1997). Recent studies suggest that behaviors characteristic of BN 

and the development and persistence of the disorder may result, in part, from impairments in 

the ability to regulate cognitive and behavioral processes (ie., self-regulatory control; e.g., 

Marsh et al., 2011; Marsh et al., 2013; Marsh et al., 2009; Wu et al., 2013).

One self-regulatory process, emotion regulation, may be a particularly relevant etiological 

and/or maintenance variable for BN. Self-reported affect-regulation impairments in BN are 

well-documented (Gilboa-Schechtman et al., 2006; Harrison et al., 2010; Svaldi et al., 

2012), and may relate to BN symptoms (Gilboa-Schechtman et al., 2006; Harrison et al., 

2010; Svaldi et al., 2012). Individuals with BN report poorer behavioral control when in 

distress (Harrison et al., 2010; Svaldi et al., 2012), and self-reported emotion regulation 

difficulties have been associated with eating disorder cognitions and compensatory 

behaviors in BN (Lavender et al., 2015; Lavender et al., 2014).

Some evidence suggests that individuals engage in binge eating and purging as a means of 

regulating their affect (Bohon et al., 2009; Combs et al., 2011; Haedt-Matt and Keel, 2011; 

Pearson et al., 2015). Expectations of reduced negative affect (NA) after eating predict later 

development of binge eating (Combs et al., 2011), and the association of enhanced positive 

affect (PA) with eating (e.g., the belief that “eating is fun and enjoyable”) predicts a longer 

time to remission from BN (Bohon et al., 2009). Several studies using ecological momentary 

assessment (EMA), a method involving collection of momentary data in a participant’s 

natural environment, have demonstrated that trajectories of increasing NA and decreasing 

PA precede binge eating and purging (Alpers and Tuschen-Caffier, 2001; Berg et al., 2013; 

Hilbert and Tuschen-Caffier, 2007; Smyth et al., 2007). How NA changes after binge eating 

and purging, as well as the role of PA in bulimic symptoms, are less clear; however, results 

derived from a recent multilevel, autoregressive cross-lagged analysis of EMA data indicate 

that binge eating predicts subsequent decreases in NA at numerous time points across the 

day (Lavender et al., 2016). These results are consistent with those of within-day analyses 

that examined trajectories (i.e., temporal patterns of change) of NA and PA intensity ratings 

preceding and following eating disorder behaviors (Berg et al., 2015; Engel et al., 2007; 

Engel et al., 2013; Smyth et al., 2007) and suggest that binge eating reduces negative affect. 

Taken together, despite some remaining debate about post-binge eating and purging affective 

change (e.g., Haedt-Matt and Keel, 2011), these findings lend support to negative 

reinforcement models of bulimic behavior.

Previous studies of affect in BN have highlighted the importance of NA and PA intensity, but 

fluctuations in affective state, or affective instability, may align more closely with the 

construct of “emotional dysregulation” theorized to drive BN symptoms (Ebner-Priemer and 

Berner et al. Page 2

J Psychiatr Res. Author manuscript; available in PMC 2018 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Trull, 2009; Trull et al., 2008). Results of recent EMA research indicate that individuals with 

BN demonstrate increased overall affective instability relative to healthy controls: NA states 

occur more frequently, PA is unstable, and large drops from positive to negative affective 

states are frequent (Santangelo et al., 2014).

1.1. Current study

The current study uses a novel analytic approach in a large EMA dataset of women with BN 

to examine, for the first time, associations between affective instability and bulimic 

behaviors. Previous analyses using this dataset that have examined affect before and after 

bulimic behaviors have focused on affective intensity (Berg et al., 2013; Engel et al., 2007; 

Lavender et al., 2016; Smyth et al., 2007). Two prior analyses of this dataset have examined 

affective instability in relation to bulimic behavior frequency, but over time spans that 

prevented examination of whether affective instability temporally relates to BN symptoms. 

Results of the first study suggest that total frequency of binge eating and purging over two 

weeks is inversely related to average stability of NA over the same two-week period of time 

(Anestis et al., 2010). In the second study, “daily emotional variability,” calculated as each 

individual’s standard deviation around their daily mean affect rating, was used to 

operationally define average daily NA and PA lability (Selby et al., 2012). NA was more 

variable on days with bulimic events (bulimic behavior days) compared with non-bulimic 

behavior days, and average daily PA variability on bulimic behavior and non-bulimic 

behavior days did not differ (Selby et al., 2012). However, these previous analyses did not 

address within-person, within-day changes in affective instability.

We adopted two advanced affective instability indices (Jahng et al., 2008; Santangelo et al., 

2014) to replicate and extend prior findings. We examined, in both between-day and within-

person, within-day models, the relationship of bulimic behaviors to short-term average 

positive and negative affective instability (Mean Squared Successive Difference [MSSD]) 

and the likelihood of an extreme increase in NA or PA (Probability of Acute Change [PAC]). 

Higher MSSD indices reflect greater overall mean variance in affect, whereas higher PAC 

indices reflect more frequent severe shifts in affect. Both of these metrics have been used to 

document affective instability in individuals across a range of psychiatric disorders 

(Santangelo et al., 2014; Snir et al., 2016; Trull et al., 2008). Although Santangelo and 

colleagues (2014) used MSSD and PAC metrics to document increased affective instability 

in individuals with BN compared to healthy controls, the current study is the first to examine 

these two metrics of affective instability before and after bulimic behavior within a BN 

sample. This approach allowed us to examine affective instability as a potential momentary 

precipitant of bulimic behavior, as well as the possible reduction in affective instability 

following the behaviors (i.e., affective stabilization) as a potential reinforcer.

We were guided by the following hypotheses about both NA and PA: 1) The probability of 

acute affective increases (PAC) and mean affective instability (MSSD) would be greater on 

days that included a bulimic behavior than on non-bulimic behavior days; 2) the probability 

of acute affective increases (PAC) and mean affective instability (MSSD) would be greater 

prior to a bulimic behavior than during the same time period on a non-bulimic behavior day; 

3) the probability of acute affective increases (PAC) and mean affective instability (MSSD) 
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would be lower following a bulimic behavior than during the same time period on a non-

bulimic behavior day; and 4) on bulimic behavior days, the probability of acute affective 

increases (PAC) and mean affective instability (MSSD) would be greater before the episode 

occurred than after.

2. Method

2.1. Participants

As previously described (Smyth et al., 2007), the full sample included 133 women who met 

diagnostic criteria for BN as defined by the fourth edition of the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 1994). These 

women, all over the age of 18, medically stable, and with no changes in mental health 

treatment in the past 6 weeks, were recruited from the community, local clinics, and a 

university campus. The majority of the sample (95.5%) was Caucasian. Participants had a 

mean age of 25.3 ± 7.6 years and a mean BMI of 23.9 ± 5.2 kg/m2.

2.2. Procedure

The Institutional Review Boards of the University of North Dakota and MeritCare Hospital 

(Fargo, ND) approved this study. Participants completed an initial phone screen and then 

attended an informational session, where they learned more about the study and provided 

written informed consent. Baseline assessments and EMA training were completed during 

two, in-person visits. Participants completed two practice EMA days (data not used in 

current analyses) before beginning the two-week EMA protocol.

2.2.1. EMA protocol—Participants completed affect (i.e., PA and NA) and behavior 

ratings on a hand-held computer each time they engaged in an eating disorder behavior and 

in response to six semi-random signals throughout the day. In response to these signals, 

participants also reported any recent eating disorder behaviors that had not been previously 

recorded. Participants also provided end-of-day ratings.

2.3. Measures

2.3.1. Diagnostic assessment—A doctoral level psychologist administered the 

Structured Clinical Interview for DSM-IV Axis I Disorders, Patient Edition (SCID-I/P; First 

et al., 1997) to confirm DSM-IV BN diagnosis. Trained assessors independently recoded 25 

randomly selected cases, and diagnostic interrater reliability was excellent (κ = 1.00).

2.3.2. EMA binge eating and purging—Participants were instructed during EMA 

training to report binge eating episodes any time they consumed “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 trained to identify “objectively large amounts of food” through examples 

individually tailored to participants’ episodes (based on intake assessments). Participants 

also provided signal- and event-contingent reports of self-induced vomiting and laxative 

misuse.
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2.3.3. EMA negative and positive affect—Items from the Positive and Negative Affect 

Scale-Expanded Form (Watson and Clark, 1994), a measure of state emotion, were selected 

based on high factor loadings and theoretical relevance to bulimic symptomatology. NA 

items included: afraid, lonely, irritable, ashamed, disgusted, nervous, dissatisfied with self, 

jittery, sad, distressed, and angry with self (α = 0.92). PA items included: happy, alert, 

proud, cheerful, enthusiastic, confident, concentrating, energetic, calm, strong, determined, 

attentive, and relaxed (α = 0.91). Prior studies have combined NA and PA ratings from other 

measures to examine affective instability along a continuum (e.g., Santangelo et al., 2014). 

However, because NA and PA dysregulation likely play unique roles in BN (Wonderlich et 

al., October, 2014) and psychopathology in general (Carl et al., 2013), we examined NA and 

PA instability separately.

2.3.3.1. Probability of acute change (PAC): The PAC index captures the likelihood or 

occurrence of extreme increases in NA and PA. Successive differences between affect 

ratings are calculated, and those above the 90th percentile of the distribution of all 

differences over all persons are defined as “acute.” We calculated PAC indices per person for 

both NA and PA as the number of acute changes divided by total number of changes. For the 

present study, NA PAC and PA PAC were calculated for each person on each day in three 

different ways: (1) using NA and PA scores across the entire day, (2) using NA and PA 

scores occurring prior to the first bulimic behavior on a bulimic behavior day, or for time-

matched comparative time intervals non-bulimic behavior days, and (3) using NA and PA 

scores occurring after the first bulimic behavior, or for time-matched comparative intervals 

on non-bulimic behavior days (from the average time at which the first bulimic behaviors 

occurred for that individual to the end of the day). Calculations of PAC in many prior studies 

capture extreme increases or decreases in affective valence ratings along a single continuum 

(e.g., Santangelo et al., 2014). Because we examined NA and PA separately, we examined 

only extreme increases in affect ratings, but used an otherwise identical formula to calculate 

the index (Snir et al., 2016). In the event of multiple bulimic behaviors occurring on the 

same day, only those NA and PA scores occurring prior to the second bulimic behavior were 

included in the above calculations.

2.3.3.2. Mean square successive difference (MSSD): The MSSD statistic measures 

average affective instability and is calculated as the squared successive differences between 

consecutive affect ratings. As such, the index captures both increases and decreases in affect. 

Like PAC, MSSD scores were calculated across the entire day, as well as before and after the 

first bulimic behavior and, on non-bulimic behavior days, before and after the individual’s 

average time of the first bulimic behavior.

PAC and MSSD values were calculated for modeling as level 1 events in multilevel analyses, 

and values were corrected for time intervals between observations using adjusted successive 

differences (Jahng et al., 2008).

2.4. Statistical analyses

Generalized estimating equations (GEE) with gamma with log link models (due to 

significant skew) were used to examine between- and within-day hypotheses. We used an 
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independent correlation structure and a robust covariance matrix. All tests were two-tailed 

(α = 0.01 as a correction for multiple comparisons). Estimated effect sizes (estimated 

Cohen’s d and Hedges’ g) were calculated using estimated marginal means and standard 

errors from GEEs. Only available data were analyzed.

2.4.1. Between-day analyses—PAC and MSSD in NA or PA on days during which 

either binge eating, purging, or combined binge-purge episodes occurred (bulimic behavior 

days) were compared with those on days during which none of these behaviors occurred 

(non-bulimic behavior days). Subject was included as a repeated effect. Covariates included 

day number of recording (i.e., time), days squared, and the proportion of days for a given 

participant that included a bulimic behavior. Whether the day included a bulimic behavior 

was the categorical independent variable of interest, and PAC and MSSD values were the 

dependent variables.

GEEs also examined whether PACs and MSSDs calculated for the interval before any 

bulimic behavior occurred differed from the same time period on non-bulimic behavior days; 

similarly, PACs and MSSDs in the interval following a bulimic behavior were compared 

with those from matched time periods on non-bulimic behavior days. These models included 

the same first and second level variables as between-day models examining PAC and MSSD 

ratings across the entire day.

2.4.2. Within-person, within-day analyses—GEEs examined whether, within each 

participant, bulimic behavior day PACs and MSSDs in the time period before a bulimic 

behavior occurred differed from PACs and MSSDs after the bulimic behavior. These 

analyses were restricted to bulimic behavior days only. Models included subject as a 

repeated effect, and day and days squared as covariates. Whether the metric corresponded to 

the pre- or post-bulimic behavior period was the independent variable of interest, and PAC 

and MSSD in pre- and post-bulimic behavior time periods were the dependent variables.

3. Results

3.1. EMA descriptives

Participants provided 13,055 separate ratings over the two-week EMA protocol with an 

average of 86% compliance to semi-random signals. On average, participants reported 7.8 

± 6.5 total binge eating episodes (Range = 0–34) and 11.1 ± 9.6 total purging episodes 

(Range = 0–47). Roughly half (53.9 ± 25.6 %) of the days included at least one binge-purge 

episode (mode = 67%). Average NA across the two weeks was 24.5 ± 8.2 (Range = 11.8–

50.2). Average PA was 34.6 ± 8.6 (Range =13.8–62.1).

Average daily NA PAC was 0.098 ± 0.065 (Range = 0–0.260), and average daily PA PAC 

was 0.100 ± 0.066 (Range = 0–0.290). Average daily NA MSSD across the two weeks was 

49.7 ± 36.1 (Range = 2.8–169.4), and average daily PA MSSD was 60.1 ± 42.7 (Range = 

1.5– 231.0). Daily PAC and MSSD ratings were positively correlated (rs = 0.54–0.89).
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On average, 3.5 ± 1.3 observations were used to calculate MSSD and PAC pre-bulimic 

behaviors, 4.3 ± 1.9 were used for post-bulimic behavior calculations, and 6.7 ± 1.6 were 

used to calculate MSSD and PAC across the entire day.

3.2. Between-day affective instability

Results of between-day analyses are presented in Table 1 and Figures 1 and 2.

3.2.1. NA PAC—NA PAC was significantly higher on bulimic behavior versus non-bulimic 

behavior days (p < 0.001, estimated d = 0.63; Figure 1A). NA PAC before bulimic behaviors 

was higher than during the same time period on non-bulimic behavior days (p = 0.042, 

estimated d = 0.23), and NA PAC after bulimic behaviors was higher compared with the 

same time period on non-bulimic behavior (p = 0.023, estimated d = 0.26), but these 

differences did not reach the threshold for statistical significance (α = 0.01; Figure 2A).

3.2.2. NA MSSD—NA MSSD on bulimic behavior days was significantly higher than on 

non-bulimic behavior days (p < 0.001, estimated d = 0.45; Figure 1B). However, there was 

no statistically significant difference in NA MSSD before bulimic behaviors on bulimic 

behavior days compared with the same time period on non-bulimic behavior days (p = 

0.850, estimated d = 0.02). NA MSSD was greater after bulimic behaviors compared with 

the same time period on non-bulimic behavior days (p = 0.001, estimated d = 0.44; Figure 

2B).

3.2.3. PA PAC—There were no statistically significant differences in PA PAC on bulimic 

behavior days compared with non-bulimic behavior days (p = 0.452, estimated d = 0.07; 

Table 1) or before bulimic behaviors compared with the same time period on non-bulimic 

behavior days (p = 0.059, estimated d = 0.21). However, PA PAC after bulimic behaviors 

was higher than PA PAC during same time period on non-bulimic behavior days (p < 0.001, 

estimated d = 0.45; Figure 2A).

3.2.4. PA MSSD—There was no statistically significant difference in PA MSSD on bulimic 

behavior days compared with non-bulimic behavior days (p = 0.120, estimated d = 0.14; 

Table 1), before bulimic behaviors compared with the same time period on non-bulimic 

behavior days (p = 0.766, estimated d = 0.03), or after bulimic behaviors compared with the 

same time period on non-bulimic behavior days (p = 0.101, estimated d = 0.16; Figure 2B).

3.3. Within-person pre- and post-bulimic behavior affective instability

On bulimic behavior days, within-person NA PAC was higher before bulimic behaviors than 

after them (p < 0.001, estimated d = 0.45; see Table 2 and Figure 3A). In contrast to these 

NA PAC findings, NA MSSD was significantly greater after bulimic behaviors occurred than 

before (p = 0.007, estimated d = 0.26; Figure 3B). There was no statistically significant 

difference in PA PAC (p = 0.255) or MSSD (p = 0.646) before versus after bulimic behaviors 

on bulimic behavior days.
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4. Discussion

The present study is the first, to our knowledge, to investigate NA and PA instability as they 

relate, naturalistically and in real time, to binge eating and purging behaviors among women 

with BN. Furthermore, this study is the first to examine two different metrics of affective 

instability in relation to bulimic behavior. There was a basic association, with a consistently 

small to moderate effect size, between our measure of acute increases in NA (i.e., NA PAC) 

and the presence of bulimic behavior. For example, NA PAC was higher on bulimic behavior 

days than on non-bulimic behavior days and was marginally higher in the time intervals 

before and after bulimic behaviors than in comparative time intervals on non-bulimic 

behavior days. Importantly, however, in comparisons of time intervals within the same day 

and within subjects (i.e., before and after bulimic behavior behavior), acute NA increases 

were less likely after than before bulimic behavior. In contrast, acute PA changes were 

generally less strongly associated with bulimic behavior. Although acute PA increases were 

more likely following bulimic behaviors than in time-matched intervals on non-bulimic 

behavior days, there was not a corresponding within-person, within-day acute PA increase 

after bulimic episodes compared with the time intervals before the episodes.

Analyses of average affective instability (i.e., MSSD) paralleled many of the PAC findings. 

Consistent with results of prior analyses of this dataset using each individual’s within-person 

standard deviation around their daily mean NA rating (Selby et al., 2012), we found that 

participants reported greater average NA instability, as measured by MSSD, on days during 

which bulimic behavior occurred. In addition, average NA during time intervals after 

bulimic behaviors was more unstable than during time-matched intervals on non-bulimic 

behavior days. However, in contrast to NA PAC within-day findings, and contrary to our 

hypotheses, average NA instability (MSSD) increased after bulimic behaviors. Consistent 

with within-day PA PAC results, within-day PA MSSD analyses failed to reveal significant 

shifts in average PA instability after bulimic behaviors.

Overall, results of PAC and MSSD analyses support a role for NA instability in 

reinforcement processes related to bulimic behavior. Our findings suggest that bulimic 

behavior may serve to reduce acute emotional shifts but not average emotional instability. 

Prior findings indicate that a trajectory of increasing NA intensity precipitates bulimic 

behaviors (Alpers and Tuschen-Caffier, 2001; Berg et al., 2013; Hilbert and Tuschen-Caffier, 

2007; Smyth et al., 2007), and that post-behavior NA is lower than pre-behavior NA in 

absolute magnitude (Lavender et al., 2016). Our results indicate that the likelihood of 

extreme exacerbations of NA decreases after bulimic episodes, but that average NA 

instability increases after bulimic episodes. Therefore, although binge eating and purging 

may be negatively reinforced by a post-behavior downregulation of NA intensity and 

reduced likelihood of dramatic NA increases, the behavior ultimately may worsen average 

NA instability, potentially precipitating subsequent maladaptive behaviors.

In general, findings from EMA studies of PA in BN suggest a trajectory of decreasing PA 

preceding bulimic behavior behaviors, but our results do not indicate that PA instability 

precipitates these behaviors. Prior results from this dataset suggest that the magnitude of PA 

intensity increases after binge eating and purging, which may positively reinforce these 
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behaviors (e.g., Smyth et al., 2007). However, our findings provide limited support for a role 

of PA instability in bulimic behavior reinforcement. Extreme increases in PA after bulimic 

episodes were more likely when compared with matched time intervals on non-bulimic 

behavior days, but this pattern was not upheld in within-day analyses comparing extreme or 

average shifts in PA before and after bulimic behavior. Consequently, further research is 

needed to clarify the role of PA and PA instability in precipitating or reinforcing BN 

behaviors.

4.1. Limitations

The current study is limited in a number of ways. First, our analyses account for the 

temporal order of affective instability and eating disorder behavior, but they do not address 

causality. Second, the nature of the sample may limit the generalizability of findings to other 

ethnicities or males. Third, although participants were trained to identify “objectively large 

amounts of food,” recorded “binge eating” may have included both objectively and 

subjectively large episodes. Finally, because affective instability metrics summarize multiple 

affect ratings within a timeframe, we lacked sufficient data to conduct analyses separately 

for binge-only, purge-only, and combined bulimic behavior events and days. Exploratory 

analyses suggested there were no differences in affective instability on days with only binge 

eating compared to days with only purging; however, EMA studies with longer data 

collection periods are needed to permit well-powered examination of PAC and MSSD 

surrounding isolated and combined bulimic behaviors. This is an important area for future 

research that will critically inform efforts to develop and refine treatments specifically 

tailored for each of these behaviors.

4.2. Clinical implications

There are several potential theoretical and treatment-related implications of our results. 

Consistent with affect regulation models of BN and binge eating (Hawkins and Clement, 

1984; Heatherton and Baumeister, 1991; Hohlstein et al., 1998), our findings suggest that 

reduced likelihood of extreme increases in NA (i.e., PAC) could function to provide short-

term reinforcement of bulimic behaviors; however, our findings also suggest that these 

behaviors are ineffective in terms of promoting ongoing emotional stability (i.e., MSSD). 

BN is associated with a preference for smaller-sooner rewards (Kekic et al., 2016), and 

recurrent binge eating and purging despite significant longer-term negative repercussions 

may reflect alterations in reward-based learning in BN (Berner and Marsh, 2014; Frank et 

al., 2011). Individuals with BN also may overvalue the immediate rewards of reduced NA 

intensity and reduced likelihood of an extreme NA increase after bulimic behaviors, while 

undervaluing the negative outcome of increased average NA instability. This may promote 

the development of an entrenched pattern of responding to emotionally dysregulated states 

by engaging in maladaptive behaviors that ultimately exacerbate emotional dysregulation.

With regard to the treatment of BN, the present findings suggest that NA and PA instability 

could represent useful targets for novel interventions or treatment adjuncts, particularly via 

an increased focus on maintaining a steady affective state and reducing the likelihood of 

extreme increases in NA (e.g., by encouraging use of therapeutic skills earlier in the emotion 

generation process or, in severe cases, adding a mood stabilizing medication; Trunko et al., 
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2014). If post-behavior affective instability drives the recurrence of binge eating and 

purging, a specific focus on implementing skills during the post-behavior time period could 

be particularly helpful.

4.3. Conclusion

Our results build upon the existing emotion-focused literature in BN. Previous findings 

indicate that BN is associated with increased affective instability relative to psychiatrically 

healthy individuals (Santangelo et al., 2014) but our results are the first to suggest that this 

instability may play a direct role in bulimic symptoms. Whereas prior analyses of this 

dataset have examined affective instability by using only between-day analyses (Selby et al., 

2012) or examined the relationship between NA MSSD and binge eating and purging 

frequency over a full two-week period (Anestis et al., 2010), we examined affective 

instability in (a) between-day analyses, (b) between-day, within-person analyses, and (c) 

within-person, within-day analyses that compared the degree of affective instability before 

and after bulimic behavior behaviors. This analytic approach permitted comprehensive 

examination of how instability across affective valence may precipitate or reinforce bulimic 

behaviors. Most existing studies of affect and emotion dysregulation in eating disorders have 

focused on NA, but our findings add to those in anorexia nervosa (Selby et al., 2015) and 

suggest that both NA and PA instability may be related to eating disorder behaviors across 

diagnoses. Further research is needed to better understand the directionality of extreme 

changes in NA and PA in BN. In addition, future studies should investigate whether affective 

instability is similarly temporally associated with other maladaptive behaviors in BN (e.g., 

dietary restriction, excessive/driven exercise, substance use).
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Figure 1. Negative Affect Instability on Days with and without Bulimic Behavior
A) The likelihood of extreme increases in NA (PAC) was higher on bulimic behavior days 

compared with non-bulimic behavior days, and B) average NA instability (MSSD) was 

greater on bulimic behavior days than on non-bulimic behavior days. Error bars represent 

standard error of the mean. Abbreviations: NA = negative affect; PA = positive affect; PAC = 

probability of acute change; MSSD = mean squared successive difference. ***p < 0.001
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Figure 2. Negative and Positive Affective Instability Before and After Bulimic Behaviors 
Compared with Time-Matched Periods on Non-Bulimic Behavior Days
A) The likelihood of an extreme increase in positive affect (PAC) was significantly higher 

after bulimic behaviors than during matched time periods on non-bulimic behavior days. B) 

Average negative affect instability (MSSD) was greater after bulimic behaviors than during 

matched time periods on non-bulimic behavior days, but average positive affect instability 

(MSSD) before and after bulimic behaviors did not statistically significantly differ from 

positive affect instability on non-bulimic behavior days. Error bars represent standard error 

of the mean. Abbreviations: NA = negative affect; PA = positive affect; PAC = probability of 

acute change; MSSD = mean squared successive difference. **p < 0.005, ***p < 0.001
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Figure 3. Negative Affect Instability Before and After Bulimic Episodes
A) The likelihood of an extreme increase in negative affect was reduced after bulimic 

behaviors. B) In contrast, average negative affect instability (MSSD) was greater after than 

before bulimic behaviors. Error bars represent standard error of the mean. Abbreviations: 

NA = negative affect; PA = positive affect; PAC = probability of acute change; MSSD = 

mean squared successive difference. **p < 0.005, ***p < 0.001
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