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ABSTRACT

Purging Disorder (PD) is characterized by purging after normal or smaliras
of food among individuals who are not underweight. Several studies indicate that PD is
associated with distress and impairment, underscoring the need for intarvent
However, little is known about factors that trigger and maintain purging in PD. This
study examined antecedents and consequences of purging using Ecologicaldpment
Assessment (EMA), a design that involved repeated assessments of cyekalgggcal
states in participants’ natural environments. Women withNPB 24) were recruited
from the community to make multiple daily ratings of affect, shape/weasiderns,
violation of dietary rules, and stomach discomfort using random-, interval-, and event
contingent recordings over a two-week period. Multilevel model analysesused to
examine between-day differences (purge versus non-purge day) and witluhatages
in psychological variables relative to purging behavior. Results supported study
hypotheses that negative affect and shape/weight concerns would be highertared pos
affect would be lower on days when participants purged compared to days they did not
purge. In addition, antecedent analyses supported within-day increases in redfgttye
shape/weight concerns, and stomach discomfort prior to purging; however, onlyschange
in positive affect and shape/weight concerns on purge days differed from wpaturall
occurring changes observed on non-purge days. For consequence analyses, negat
affect, shape/weight concerns, and stomach discomfort decreased followimg murg
purge days, and trajectories of change were significantly different from nga-gays.
Finally, exploratory analyses suggested that lower levels of impulswitgnced
associations between antecedent affect and purging. These data iatecunderstand
why women with PD purge after consuming normal or small amounts of food and may

point to specific targets for the development of effective interventions.
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ABSTRACT

Purging Disorder (PD) is characterized by purging after normal or smaliras
of food among individuals who are not underweight. Several studies indicate that PD is
associated with distress and impairment, underscoring the need for intarvent
However, little is known about factors that trigger and maintain purging in PD. This
study examined antecedents and consequences of purging using Ecologicaldpment
Assessment (EMA), a design that involved repeated assessments of cyekalgggcal
states in participants’ natural environments. Women withNPB 24) were recruited
from the community to make multiple daily ratings of affect, shape/weasiderns,
violation of dietary rules, and stomach discomfort using random-, interval-, and event
contingent recordings over a two-week period. Multilevel model analysesused to
examine between-day differences (purge versus non-purge day) and witluhatages
in psychological variables relative to purging behavior. Results supported study
hypotheses that negative affect and shape/weight concerns would be highertared pos
affect would be lower on days when participants purged compared to days they did not
purge. In addition, antecedent analyses supported within-day increases ivenaijadi,
shape/weight concerns, and stomach discomfort prior to purging; however, onlyschange
in positive affect and shape/weight concerns on purge days differed from wyaturall
occurring changes observed on non-purge days. For consequence analyses, negative
affect, shape/weight concerns, and stomach discomfort decreased followimg murg
purge days, and trajectories of change were significantly different from nga-gays.
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associations between antecedent affect and purging. These data iatecunderstand
why women with PD purge after consuming normal or small amounts of food and may

point to specific targets for the development of effective interventions.
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CHAPTER |
INTRODUCTION

Eating disorders are serious mental disorders (Klump, Bulik, Kaye, Treasure, &
Tyson, 2009) that affect over five million people in the United States (NIMH, 1994).
They have the highest mortality rate of any psychiatric disorder @HafBarraclough,
1998), are associated with severe psychiatric and medical morbidity&Késizog,

2004), and incur an economic burden that equals or exceeds that observed for other
severe mental illnesses (Striegel-Moore, Leslie, Petrill, GarviRp&enheck, 2000). For
example, the annual cost of eating disorder treatment is between $3,000 and $6,000 per
individual, which is similar to the cost of treatment for schizophrenia and gtkatethe

cost of treatment for obsessive-compulsive disorder (Striegel-Moore et al., ZB06)

eating disorders represent a significant public health concern, and rdsesetled to
enhance understanding of these particularly pernicious mental ilinesses.

The fourth edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV-TR; American Psychiatric Association, 2000) recognizeséating disorder
syndromes: Anorexia Nervosa (AN) and Bulimia Nervosa (BN). AN is ctearaed by
refusal to maintain minimally normal body weight, intense fear of gaininghivédody
image disturbance, and disturbance in menstrual function. BN is characterized b
recurrent objectively large binge episodes coupled with inappropriate compensatory
behaviors (i.e., purging, fasting, or excessive exercise) and body imagbahseirAll
clinically significant eating disorders that do not meet criteria forohIBN are classified
as an Eating Disorder Not Otherwise Specified (EDNOS) in the DSWIRVNotably,
EDNOS is the most prevalent eating disorder diagnosis, affecting apprelyirwab-
thirds of individuals seen in treatment clinics (Fairburn & Bohn, 2005) and community-
based samples (Wade, Bergin, Tiggemann, Bulik, & Fairburn, 2006). However, little

empirical research has been conducted on this heterogeneous category.



The DSM-IV-TR provides examples of EDNOS that range from subthreshold AN
or BN to binge eating in the absence of purging and purging in the absence of binge
eating (American Psychiatric Association, 2000). Thus, an EDNOS diagndasesa@
variety of behavioral configurations and does not inform clinical presentation, course
treatment (Wilfley, Bishop, Wilson, & Agras, 2007). Given that the EDNOS cateag
widely used by clinicians yet largely ignored by researchers, expettie field have
called for studies that increase understanding of the epidemiology, etiafayyy,
efficacious treatment of these conditions (Fairburn & Bohn, 2005; Grilo, Devlin,
Cachelin, & Yanovski, 1997). The purpose of this study was to investigate an EDNOS
recently identified as “Purging Disorder” (PD; Keel, Haedt, & Ed?©05).

Purging Disorder

PD is characterized by recurrent purging (i.e., self-induced vomitingivexa
abuse, diuretic abuse) and body image disturbance in the absence of objecgeely la
binge episodes among women of minimally normal weight (Keel et al., 2005). Sionila
AN and BN, PD involves extreme efforts to control weight coupled with the undue
influence of weight or shape on self-evaluation. However, in contrast to AN, purging
occurs among individuals who are not underweight, and, in contrast to BN, purging
occurs in the absence of objectively large binge episodes. Research suppocission
of PD as a provisional diagnostic category within future nosological sch&melk&
Striegel-Moore, 2009; Keel, 2007). Specifically, previous research supportsibalcl
significance (Keel, Wolfe, Gravener, & Jimerson, 2008; Keel et al., 2005; Mond et al
2006; Wade et al., 2006) and distinctiveness of PD (Binford & le Grange, 2005; Keel,
Mayer, & Harnden-Fischer, 2001; Keel et al., 2005; Keel, Wolfe, Liddle, Young, &
Jimerson, 2007; Pinheiro, Bulik, Sullivan, & Machado, 2008; Sullivan, Bulik, & Kendler,
1998; Wade et al., 2006; Wade, 2007), and suggests that the lifetime prevalence of PD is
comparable to that of AN and BN (Favaro, Ferrara, & Santonastaso, 2003; Wade et al.,

2006).



Support for the empirical validity of PD comes from latent class analysel whi
support a purging class with no to minimal binge eating that is distinct from rigrmal
(Pinheiro et al., 2008; Striegel-Moore et al., 2005) and from a class charattsrize
binge-purge behaviors (Pinheiro et al., 2008; Striegel-Moore et al., 2005; Sullaian et
1998). Cross-sectional comparisons have found that women with PD differ from women
without eating disorders on psychological and biological factors. Women witkpett r
greater levels of anxiety, depression, and suicidality and higher ratessdfand Axis Il
psychopathology compared to non-eating disorder controls (Keel et al., 2008t &leel e
2005; Wade et al., 2006). In addition, women with PD have lower levels of circulating
leptin compared to controls (Jimerson, Wolfe, Carroll, & Keel, 2010). Further, PD is
associated with psychosocial impairment and distress compared to contedlst(Kle,

2008), and these differences are independent of comorbid psychopathology. Thus, results
consistently support the distinctiveness of PD from normality and suggestdiveduals
with PD experience considerable suffering.

PD appears to be psychologically and biologically distinct from BN (Keel, 2007)
and related EDNOS (Keel, Holm-Denoma, & Crosby, 2010). Women with PD report
lower feelings of hunger, lower eating concerns, and lower disinhibition around food
compared to women with BN (Binford & le Grange, 2005; Keel et al., 2005; Keel et al.,
2007), and these differences remain stable at 6-month follow-up (Keel et al., 2005). |
addition, PD is associated with greater dietary restraint and body desabisf
compared to other EDNOS (e.g., Binge Eating Disorder; Keel et al., 2010).rf-8fthe
and PD show distinct physiological responses to a standardized test meal;eBN hav
blunted postprandial gut peptide responses compared to PD (Keel et al., 2007). However,
studies of PD have found equivalent levels of eating disorder severity (Binferd & |
Grange, 2005; Keel et al., 2001; Keel et al., 2005; Rockert, Kaplan, & Olmsted, 2007)
and chronicity (Keel et al., 2005; Wade et al., 2006) compared to BN and AN (Tasca,

Maxwell, Bone, Trinneer, Balfour, & Bissada, 2012). Overall, differences eetR®



and other eating disorders reflect differences in their behavioral presentdtier than
differences in clinical severity.

In summary, previous research suggests that PD is a clinically significsamictl
and prevalent syndrome. Reflecting this literature, the DSM-5 Eatswydrs
Workgroup has proposed that PD be included as a named syndrome among Feeding and
Eating Disorders Not Elsewhere Classified (http://www.dsm5.org). Theapyirationale
for not including PD among formal diagnoses was the absence of data regarding
treatment or course of PD to ensure predictive validity and clinical wiflitiye
diagnosis. Prior to the development of efficacious treatments, much moreinasear
needed to understand the propensity to purge following normal or small amounts of food
in PD. Thus, this study sought to examine psychological factors that may cortibute
purging in PD.

Psychological Antecedents of Purging

Very little is known about factors which serve to trigger purging in PD. The vast
majority of work on purging has been conducted in the context of BN where predominant
theoretical models focus on binge eating as an antecedent to purgingliAgd¢or
cognitive-behavioral theory as proposed by Fairburn, compensatory purgingpdeas!
a way to minimize weight gain associated with large binge-eatingdgsgFairburn,
2008). Thus, cognitive-behavioral therapy focuses on eliminating binge-eating spisode
educating patients about the effects of purging on caloric absorption of thar bing
episodes, and maintains that compensatory purging “does not need to be addressed in
treatment because it will decline as the patient gains control over eatinpu(fa2008,
p. 82). Interventions specific to purging, such as addressing mood intolerance and
feelings of fullness, are based on clinical impressions rather than eaheuidence.

Binge eating as an antecedent to purging is inadequate as a comprehensive
account of purging. First, a significant minority of women who are treated\for B

continue purging after achieving remission from binge episodes (Keel, Mjtishkdr,



Davis, & Crow, 1999). In addition, some individuals engage in non-compensatory
purging that is used as a more “routine” method of weight control than in response to
binge eating (Fairburn, 2008). This suggests that purging is related to methather
than binge eating even in women who display both behaviors. Further, the binge eating
hypothesis cannot explain purging in the absence of binge-eating episodes. Thss, it doe
not explain purging in PD. Although available research on PD is limited to cross-
sectional or laboratory designs, findings from these and ecological momentary
assessment (EMA,; described in more detail below) studies of the antecedkents a
consequences of purging in BN provide important clues regarding the contribution of
psychological factors to purging in PD.
Affective Factors

Negative affect is an aversive mood state characterized by sadnessy hgsii]
and fear (Watson, Clark, & Tellegen, 1988). Negative affect is a risk factgeferal
eating pathology (Stice, 2002), which has led several researchers to eteessig
association with specific disordered eating behaviors. Supporting the rel@fance
negative affect to PD, PD is associated with elevated anxiety and depretsioe to
non-eating disordered controls in cross-sectional research (Keel et al., 2@08t Hl.,
2005; Wade et al., 2006), and these elevations are maintained or heightened at 6-month
follow-up (Keel et al., 2005). In addition, a laboratory study found that women with PD
reported greater levels of tension after consuming a test meal compaoatttb women
(Keel et al., 2007). EMA research suggests that increased negatitepadidicts purging
in BN (Alpers & Tuschen-Caffier, 2001; Rebert, Stanton, & Schwarz, 1991; Schlundt,
Johnson, & Jarrell, 1986; Smyth et al., 2007). Smyth and colleagues (2007) presented
exploratory analyses of changes in negative affect prior to self-inducedngthdt did
and did not follow binge episodes in BN participants. There was no significant iiderac
between negative affect trajectory and the presence vs. absence of bimgeleas

suggests that negative affect increased prior to self-induced vomiting wbettadr



vomiting was preceded by binge eating. Thus, previous research points to alpaientia
of negative affect in triggering purging among women with PD.

In contrast to negative affect, positive affect is a mood state chazradtey
excitement, enthusiasm, and engagement (Watson et al., 1988). Although related,
negative and positive affect represent relatively independent constructsvinat ha
demonstrated differential patterns of associations with psychopathologwdrople,
low positive affect distinguishes depression from anxiety (Watson, Clatigr&y,

1988). Ingestion of highly palatable food is associated with subjective pleasure a
experience of reward (Small, Jones-Gotman, & Dagher, 2003). Therefore, efforts t
control food intake in eating disorders may be related to lower positive affect if
individuals do not allow themselves to be exposed to a potential source of pleasure.
However, little research has been conducted examining the influence of pd&stivea
specific disordered eating behaviors. One EMA study found that positive adfeetaded
prior to self-induced vomiting in BN (Smyth et al., 2007). Similarly, decreases itivposi
affect may represent an antecedent to purging in PD.

Cognitive Factors

Theoretically, overconcern with body shape and weight are the featuringf ea
pathology that leads to extreme weight-control behaviors when patients fear a
discrepancy between their own bodies and that of the thin-ideal. Shape and weight
concerns are seen as being of “primary importance in maintaining theyJehsorder”
(Fairburn, Cooper, & Shafran, 2003). Consistent with Fairburn and colleagues’ model,
concerns with body shape and weight were predictive of purging onset in a prospective
study of adolescent girls (Field, Camargo, Taylor, Berkey, & Colditz, 1@¥%9)ote, this
study did not assess purging independent of other disordered eating behaviors and the
proportion of adolescent girls who also began binge eating is unknown. In addition,
cross-sectional research indicates that women with PD report signifigaaditer weight

and shape concerns compared to non-eating disorder controls (Keel et al., 2006; Keel e



al., 2007; Wade, 2007), even when body image disturbance is not explicitly included in
the definition of the disorder (Binford & le Grange, 2005; Wade, 2007). Finally, EMA
research in BN has found that participants report greater feelings cfsatfter binge
eating and prior to purging compared to baseline ratings (Powell & Thelen, 1996). Thus
specific cognitions about the impact of eating on shape or weight are likalyr¢ase
prior to purging. This research suggests that increased shape/weight concelbesamay
proximal antecedent to purging in PD.

Restraint theory (Herman & Polivy, 1980) proposes that cognitive control plays a
more influential role than physiological hunger and satiation in regulaiodyihtake
among those who chronically diet (Ruderman, 1986). Efforts at dietary restragssac
risk for a sense of loss of control over eating by establishing strict rulesgiregevhat
and how much one should eat. The experience of violating dietary rules may disrupt
cognitive control, reducing restrained eaters’ ability or desire to nmaitigtary control
(Ruderman, 1986). Thus, violations of dietary rules may act as a cognitive disinhibi
resulting in counter-regulation in the form of loss of control eating and/or purgimite W
women with PD do not report objectively large binge episodes, defined as the
consumption of an objectively large amount of food coupled with a sense of loss of
control during the episode (American Psychiatric Association, 2000), many adpss
of control over eating normal or small amounts of food (i.e., subjective binge eating)
(Binford & le Grange, 2005; Keel et al., 2007; le Grange et al., 2006; Mond et al., 2006).
Loss of control in PD must be attributed to something other than the objective amount of
food consumed. Previous cross-sectional research indicates that individuals with PD
report greater dietary restraint, including the presence of dietary colepared to
controls and equivalent levels of dietary restraint compared to BN (Binford=8aege,
2005; Keel et al., 2005; Keel et al., 2007). Thus, women with PD appear to exert a
significant amount of cognitive control over eating. Reflecting this, PDcpaatits

report greater eating concerns, including fear of losing control ovegeatimpared to



controls (Keel, 2007). In interviews with PD participants in our lab, women
retrospectively report that many purging episodes follow consumption of “forbidden
foods” (i.e., junk foods, high fat foods) even though the amount of food is not objectively
large. Consumption of “forbidden foods” predicted purging in two EMA studies of BN
(Gleaves, Williamson, & Barker, 1993; Schlundt et al., 1986), and subjective ratings of
food intake was a better predictor of purging than actual food intake in BNvéSlea
al., 1993). In addition, BN participants who purge report more negative food/eating
related cognitions compared to binge eating participants who do not purge, suggesting a
specific link between thoughts about breaking one’s diet and purging behavior (Klilbert
Tuschen-Caffier, 2007). Taken together, it is likely that loss of control irs RBsiociated
with violation of a dietary rule, such as eating a “forbidden food” in normal or small
amounts, and that these violations predict purging among women with PD.
Somatic Factors

Elevated negative affect and shape/weight concerns may explain diffeirences
purging behavior between PD and non-eating disorder controls; however, thessfeatur
are also present in BN. Thus, they may explain purging behavior across eatidgrdisor
but do not account for increased propensity to purge after consuming normal or small
amounts of food that is the defining feature of PD. Subjective experience of
gastrointestinal distress following food intake has been posited as a possibleriskique
factor for developing purging in PD (Keel et al., 2007). Women with PD reportedrgreate
increases in fullness and stomach discomfort, and lower levels of hunger following
ingestion of a standardized test meal compared to both non-eating disorder ematrols
women with BN (Keel et al., 2007). Of note, these differences were not attréotdabl
increases in feelings of tension in response to food intake, suggesting that somatic
symptoms may contribute to purging independently of negative affect. Thisctesear

suggests that women who purge may have abnormally enhanced satiety responses. Thus



increases in stomach discomfort and gastrointestinal distress maypetanta purging
following normal of small amounts of food in PD.
Summary of Antecedents

Previous research provides initial clues as to why women with PD feel cedhpell
to purge after consuming normal or small amounts of food. Cross-sectional, lahoratory
and studies of purging in BN implicate affective, cognitive, and somatic $aasor
potential triggers of purging behavior. Specifically, increases in negatect,afecreases
in positive affect, increases in shape/weight concerns, increases in viotdtthetary
rules, and increases in stomach discomfort represent prime candidates for tEgaitnves
of the psychological antecedents of purging in PD. However, cognitive-behavioral
models of disordered eating focus on the function of behaviors in reducing antecedent
triggers (Fairburn, 2008). Thus, it is important also to consider the impact ofigbtent
psychological consequences of purging on the maintenance of this behavior.

Psychological Consequences of Purging

Affective Factors

Affect regulation models of binge eating propose that binge eating funttions
reduce negative affect by using food for comfort or distraction (Hawkinte&ént,
1984; Heatherton & Baumeister, 1991). Notably, previous EMA research does not
support actual decreases in negative affect following binge eatingdnseveral studies
have found increases in negative affect from pre- to post-binge eating in BNs(&lper
Tuschen-Caffier, 2001; Davis, Freeman, & Solyom, 1985; Hilbert & Tuschen-Caffie
2007; Powell & Thelen, 1996; Sherwood, Crowther, Wills, & Ben-Porath, 2000; Steiger,
Gauvin, Jabalpurwala, Seguin, & Stotland, 1999; Steiger et al., 2005). Some researchers
have proposed that purging rather than binge eating regulates affect in BN Rose
Leitenberg, 1982). These researchers acknowledge that binge episodes trigegr dis
and anxiety about the effects of excessive food consumption on weight that etedlevi

by purging behaviors. Partially supporting this modification of the affgcti@a&on
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model, negative affect following binge episodes decreases from pre- to postrurge i
EMA and retrospective research (Alpers & Tuschen-Caffier, 2001; Cooper, dyrris
Bigman, & Abramowitz, 1988; Corstorphine, Waller, Ohanian, & Baker, 2006; Davis et
al., 1985; Elmore & de Castro, 1990; Kaye, Gwirtsman, George, & Weiss, 1986; Powell
& Thelen, 1996). Importantly, negative affect levels following purging do not differ
significantly from elevated pre-binge affect levels (Alpers & TuseBGaffier, 2001;
Corstorphine et al., 2006; Powell & Thelen, 1996). These studies suggest that purging
may reduce negative affect induced by binge eating. However, negativieetifiens to
pre-binge levels and thus the binge-purge cycle does not appear to effeetjthye
negative affect in BN. Purging may function to regulate negative affect ioyPD
increasing a perceived sense of control over distress. If supported, this wowdst sugg
similar role of purging in BN and PD; however, the net effect of disordereteati
behaviors would differ between syndromes because, at best, women with BN return to
pre-binge levels of elevated negative affect whereas women with P@chesye a net
decrease in negative affect. Such results may explain why several stveiesipported
overall lower levels of depression in PD compared to BN (Keel et al., 2008; Keel et al
2005; Wade, 2007).

Although regulation models of psychopathology typically propose that
maladaptive behaviors function to decrease negative emotions, affect regulation ca
include the increase of positive emotions (Gross, 2007). Some researchers have propose
that compensatory behaviors like purging may be emotionally cathartivk{irta&

Clement, 1984) and rewarding. Consistent with a positive affect regulation mbtkel, E
and retrospective research suggest that positive mood increases following jpugjih
(Cooper et al., 1988; Smyth et al., 2007). Thus, purging may function to both reduce

negative affect and increase positive affect.



11

Cognitive Factors

In addition to regulating affect, purging may be negatively reinforcedigiro
reductions in shape/weight concerns. One EMA study found that cognitions regarding
fatness decreased from post-binge to post-purge among women with BN (Powell &
Thelen, 1996). This is consistent with clinical impressions and case repantg,(M82)
that individuals report feeling “lighter” after purging. It is likely thatging reduces
concerns about the effects of eating on body shape and weight even after eatih@morma
small amounts of food because women with PD feel as if they have gotten rid of the food.
Somatic Factors

Finally, although general somatic symptoms (such as headache or feeliy)g dizz
have not been found to decrease following purging, one EMA study reported a decrease
in abdominal pain following purging in women with BN (Lingswiler, Crowther, &
Stephens, 1989). Purging in PD also may function to reduce the feelings of excessive
fullness and gastrointestinal distress that have been documented in labesgargh
(Keel et al., 2007). Thus, relief from these aversive physical sensatigrsintineer
maintain purging behavior through negative reinforcement.
Summary of Consequences

Based on this preliminary work, the roles of affect, shape/weight concerns, and
stomach discomfort in the maintenance of purging in PD deserve further attention.
Decreases in negative affect and increases in positive affect followingiguvguld
provide strong support for an affect regulation model of PD. In addition, reductions in
shape/weight concerns and stomach discomfort associated with purging may form
powerful negative reinforcers for this behavior. Identification of the psyciualog
consequences of purging is critical to our understanding of the underlying methanis

maintaining this pernicious symptom.
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Moder ator s of Proximal Antecedents

In addition to identifying antecedents and consequences of purging in PD, the
current study sought to provide preliminary information on how the association between
antecedents and purging may be moderated by trait variables. Spgrcificalstudy
examined the influence of personality on the strength of associations beteriemapr
antecedents and purging.
I mpulsivity

Personality traits are frequently used in the assessment of eatirdpdis@assin
& von Ranson, 2005). In particular, impulsivity has been implicated as an important trait
distinguishing between PD and controls (Keel et al., 2008; Keel et al., 2005) and between
BN patients and controls (Claes, Vandereycken, & Vertommen, 2002) in crossakcti
research. In addition, higher levels of impulsivity have been associated withestrong
associations between anger variability and binge eating as wellamlddr impulsivity
to moderate the association between anger variability and self-inducethgo(p =
.056) in an EMA study of BN (Engel et al., 2007). Trend-level results for vonmisng
be due to the measurement of impulsivity. Engel and colleagues (2007) used the Impulse
Action Patterns subscale of the Diagnostic Interview for BorderlinesAs&l (Zanarini,
Frankenburg, & Vujanovic, 2002), which assessed the presence and frequenoyusf vari
impulsive behaviors (i.e., substance use, self-mutilation, sexual deviance) tliought t
represent the underlying construct of impulsivity. Recent conceptualizations of
impulsivity have posited four distinct facets that each contribute to the prefence
impulsive behaviors: urgency, lack of premeditation, lack of perseverance, andosensati
seeking (Whiteside & Lynam, 2001). Notably, urgency represents the tendencyde enga
in impulsive behaviors to reduce negative affect despite harmful longetersequences
of the behavior. Thus, associations between negative affect and purging may be
moderated by urgency such that women high in urgency are more likely to purge in

response to negative emotions compared to women low in urgency. If this is true,
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individuals with PD who endorse higher levels of impulsivity may experiencersgsir
association between antecedent negative affect and subsequent purging.
Anxiety

PD was associated with greater rates of current anxiety disorcergeéd non-
eating disorder controls (Keel et al., 2008; Keel et al., 2005) and BN participaeisetk
al., 2008). These studies suggest that 39% (Keel et al., 2005) — 43% (Keel et al., 2008) of
individuals with PD suffer from a current comorbid anxiety disorder. In iaddlit
individuals with PD report greater proneness to anxiety compared to conteelsefial.,
2008; Keel et al., 2005). Anxiety is characterized by hypervigilance biagedds
threatening stimuli (Matthews & MaclLeod, 1994). Thus, PD participants higheitin tra
anxiety may be more responsive to threatening signals, such as somatmnsyrapt
stomach discomfort, cognitive concerns about weight and shape, or violation of dietary
rules, that indicate potential weight gain. Notably, purging frequencyasiatsd with
trait anxiety in PD but not in BN, indicating that greater proneness to anxastypen
specifically linked to purging after consuming normal or small amounts of food (Brow
Haedt-Matt, & Keel, 2010). Increased responsiveness indicates thatrsimedéases in
these antecedents would be required before triggering a purge episode. Thus, PD
participants with higher levels of trait anxiety may report a weakeced®n between
posited antecedents and subsequent purging.

Limitations of Previous Resear ch

This literature review of purging antecedents and consequences has been
restricted to 1) cross-sectional comparisons of individuals with PD and BN or mog-ea
disorder controls, 2) laboratory-based research on PD, and 3) EMA studies ipgatdici
with BN. Each of these study designs has methodological limitations which constrai
conclusions about maintenance factors of purging in PD. First, cross-sediinines s
cannot assess temporal sequences of changes in affect and changes in pulggagynece

to establish psychological factors as antecedents to or consequences @f peingwvior.
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Although laboratory research mitigates this concern when participants essexts

repeatedly throughout an experiment, there are concerns about the ecoklgidslof
research conducted in an experimental setting. Laboratory environmeaofseareery

different from participants’ natural environments. Thus, research findings,as

increases in stomach discomfort following ingestion of a test meal in PDdKale,

2007), may not generalize to or be representative of what happens outside the laboratory
setting. This is particularly problematic for research on eating disovden setting

variables (e.g., alone or with other people, time of day) may influence wheiduals

engage in purging.

Finally, examinations of purging in BN are confounded by the presence of binge
eating. Therefore, EMA studies of BN are inadequate to assess antse@aknt
consequences of purging in the absence of binge eating. Supporting problems of
generalizing antecedents of a behavior between two syndromes, receanhaigsas of
EMA studies of binge eating found that individuals with BN and Binge Eating Disorder
(BED:; binge eating in the absence of compensatory behaviors) differeficsigphy on
both negative affect and hunger prior to binge eating compared to regular patougese
(Haedt-Matt & Keel, 2011a,b). Given previous research supports important psycablogic
and biological differences between BN and PD (Keel, 2007), there may be important
differences between factors contributing to purging in BN vs. purging in PD.

In summary, although background literature supports the influence of affective,
cognitive, and somatic factors on purging in PD, no previous study has adequatdly teste
these psychological factors as antecedents or consequences of purgingidihis st
addressed each of these limitations by using EMA to assess dynangesia
psychological variables related to purging in PD. EMA has been successiiigled in
previous research on cigarette smoking, alcohol use, pain, mood, anxiety, stress, and
gastrointestinal disorders (see Thiele, Laireiter, & Baumann, 2002 fereavjeln

addition, there are a growing number of EMA studies on antecedents and consequences
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of disordered eating behaviors that attest to its feasibility and diailitye proposed
research.
Ecological Momentary Assessment

Ecological momentary assessment (EMA; Stone & Shiffman, 1994) examines the
daily experiences, behavior, and psychological states of individuals in thealnatur
environment. This method is very similar to experience sampling (Larson &
Csikszentmihalyi, 1983) and the daily diary method (Bolger, Davis, & Rafaeli, 2003)
EMA can be implemented in a variety of ways, but all EMA studies have somesteatur
in common. First, EMA involves repeated assessments over time. In additionpesgess
takes place in participants’ natural environments as they go about theinassly
Finally, participants complete ratings regarding their current @&age current mood,
current behavior). The first two features allow examination of varialoligr time and
temporal ordering of the variables in question and enhance ecological valraitshifd
feature addresses limitations of retrospective self-reports. Retnospegiorts often
inquire about events, thoughts, behaviors, or mood anywhere from the past few days to
the past few years. Thus, memory limitations may contribute to inaccataispective
reports. In addition, there is evidence of several cognitive biases that emerge i
retrospective designs (see Shiffman & Stone, 1998 for a full review). Refraljuently
influenced by participants’ current mood such that negative events are more easily
recalled during negative moods (Teasdale & Fogarty, 1979). More recent®satient
events are often overly emphasized in retrospective recall of behavior or mood over a
longer period of time (Redelmeier & Kahneman, 1996). Finally, individuals mayderovi
explanations for behavior that makes sense given what they know or believe to be true
instead of based on their actual experiences (Ross, 1989). These cognitivenbiabes
especially problematic to the investigation of transient changes in affeottant to
many models of eating disorders. Thus, EMA methodology is ideally suited to tlge stud

of antecedents and consequences of purging behavior.
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EMA studies of binge eating highlight the importance of using momentary
assessments versus retrospective report. In a meta-analytic revieas@sin negative
affect were supported as antecedents of binge eating in BN and BEIJexsced by
elevated negative affect prior to binge eating compared to average lenetsative
affect and compared to negative affect prior to regular eating episodet-(Hatt &

Keel, 2011a). However, results further indicated that negative affteenses after binge
eating episodes in both BN and BED. This pattern of results contradicted reik@spect
participant reports that binge eating reduces negative emotions éb&lBeumont,
1982; Hawkins & Clement, 1984; Hsu, 1990; Stickney, Miltenberger, & Wolff, 1999),
which has formed a key basis for the affect regulation model of binge eating (t3a&vki
Clement, 1984). This meta-analytic review indicates that widely accegpéhatory
models of binge eating based on retrospective self-report were not supportdé by E
findings. Such findings support the potential for an EMA study of PD to significantly
enhance our understanding of purging behavior above and beyond retrospective or
laboratory designs.

Ecological Momentary Assessment Protocols

Several aspects of EMA protocols influence the ability of this method tatdetec
the temporal sequence of affect, cognition, somatic concerns, and behavior.r&heele
Reis (1991) describe three categories of EMA protoaateval -contingent, signal-
contingent, andevent-contingent recordings. Interval-contingent methods require
participants to complete self-report measures after a specified périme, typically at
the end of each day (e.g., daily diary methods). While daily ratings may suddistant
decrease subject burden (compared to multiple ratings per day) and may all@wngeco
of events that could not be captured otherwise (i.e., a purging episode that octileed w
the participant was at a restaurant with friends), lengthy intervalgitsaibject to the
retrospective recall biases that EMA was designed to overcome (e.g. sHaalgaorf, &

Stone, 1985). More frequent intervals can reduce the level of bias but may become
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predictable so that participants change their behavior in anticipation of matinmygra
which threatens the ecological validity of resulting data (Smyth et al., 2001).
Technological advances have made signal-contingent methods possible, which
require participants to complete self-report measures in response to hatided
signals usually through a watch timer, pager, or palmtop computer. This approaah has th
advantage of unpredictability as well as gaining a representatiydisg of participant’s
experiences throughout the day (Wheeler & Reis, 1991). Both interval- and signal-
contingent methods can be used to address questions regarding daily fluctuations in
factors such as mood (Wheeler & Reis, 1991). In addition, these methods are desirable
for the assessment of antecedents because ratings made in responsmtertiate or
random signals are not tied to the behavior itself. Thus, cognitive biases to rextonstr
past events are not associated with these ratings because individuals resporbéefore
behavior has occurred (Shiffman et al., 2008). However, these methods are limited in
eating disorders research because of their restricted ability ta sidtequent behaviors,
such as binge eating or purging. Even participants who meet DSM-1V cfaeB3 are
only required to purge, on average, twice per week. Thus, EMA that relies solely on
interval- or signal-contingent methods may miss important consequences ofrédorde
eating behaviors if those behaviors happen to occur in between rating cycles.
Event-contingent methods require participants to complete self-report eeasur
response to a particular event or behavior. The advantage of this approach is theat i
to events, which greatly reduces the likelihood of missing a behavior of injéfeseler
& Reis, 1991). In addition, this approach is valuable for assessing the immediate
consequences of behavior. However, event-contingent methods are not well-suited for
identifying antecedents of behaviors that are not planned by the participembfEhe
three methods reviewed above has advantages and disadvantages, leadaigeredear
recommend a combination of interval-, signal- and event-based approachearichrese

eating disorders to capitalize on the strengths of each method (see Smyth0&t13l
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However, this solution can result in increased participant burden and decreased protocol
compliance (Wheeler & Reis, 1991).
Compliance and Acceptability

Previous EMA studies of disordered eating behaviors have ranged in duration
from one eating episode (Agras & Telch, 1998; Telch & Agras, 1996) to five weeks
(Redlin, Miltenberger, Crosby, Wolff, & Stickney, 2002), with a mean length of EMA of
one and a half weekd(= 10.2,3D = 6.6 days). The average study assessed participants’
experiences 7.8D = 7.2) times per day (Haedt-Matt & Keel, 2011a). This frequency
has proved adequate for capturing antecedents and consequences of disordgred eati
behaviors in these studies.

One concern regarding EMA studies is increased participant burden asrthey ca
be extremely time-consuming for participants. Risks associated witrasing
participant burden include decreased compliance with study protocols (Whdréas &
1991). Generally, compliance is considered high if participants complete 2086 stf
assessments (e.g., Sonnenschein et al., 2007). Overall, compliance with signgkobnti
methods in previous EMA studies of eating disorders has ranged from 76% (Wegner et
al., 2002) to 92% (Engel et al., 2005), with participants responding to an average of
84.1% of random signals. Interval-contingent methods also are associated with high
compliance rates, with participants completing an average of 91.5% of intenvgs$rat
These compliance rates are comparable to EMA studies in other psychiapiessam
(Hufford & Shields, 2002).

In addition to high compliance rates, participants find EMA procedures to be
acceptable. Across three studies, participants’ ratings on an Accept@obiistionnaire
(Redlin et al., 2002) indicate that EMA methods are fairly elslsy @.25 on a scale of 1
= not at all easy to 7 = extremely easy), but moderately disruptive3.91 on a scale of
1 = not at all disruptive to 7 = extremely disruptive) and moderately time-cons(vhing

= 3.84 on a scale of 1 = not at all time-consuming to 7 = extremely time-consuming)
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(Deaver, Miltenberger, Smyth, Meidinger, & Crosby, 2003; Redlin et al., 2002; Stickney
et al., 1999). However, participants’ overall experience completing EMA metheds a
rated as positiveM = 5.01 on a scale of 1 = very negative to 7 = very positive) (Deaver
et al., 2003; Redlin et al., 2002; Stickney et al., 1999). In addition, Stein and Corte (2003)
report that the majority of participants (92%) indicated they would be willing to
participate in another EMA study. Taken together, the use of EMA appears bdilefeas
and acceptable to participants with eating disorders.
Reactivity

Although EMA is ideally suited to assess the antecedents and consequences of
behavior within an individual’s natural environment, a key concern for any study
utilizing EMA s reactivity, or the potential for individuals to alter theih&eor as a
consequence of measuring the behavior. While reactivity has been long recogaized as
challenge in EMA, to my knowledge only one study has been conducted to examine the
extent to which disordered eating behaviors are reactive to this methodologartste
Corte (2003) asked participants with AN or BN to monitor their disordered eating
behaviors over a four week period. To assess reactivity, behavioral frequeeies
compared for various timeframes. There were no differences in behaveonagéficies
comparing the first and last halves of data collection or comparing thedied and
last thirds of the assessment period. Given that research has suggeseatttivéi/ris
temporary and usually declines as people become accustomed to self-mo(iolyegy
et al., 2003), results provide no evidence of behavioral reactivity to self-monitdring
disordered eating behaviors using EMA. Finally, the majority of participaptstrthat
the EMA ratings are an accurate reflection of their daily experie&tegér et al.,
2005).

Study Hypotheses
This study investigated how affective, cognitive, and somatic factorglated to

purging behavior in PD using EMA. The EMA design allowed for the examination of
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several different aspects of the association between these factors and [Hingfing.
comparisons were made between days when participants purged versus days whe
participants did not purge. Based on the literature reviewed above, | hypothesized tha
individuals would report greater negative affect, shape/weight concernsiovialt

dietary rules, and stomach discomfort and lower positive affect on days ehiasxtby
purging Hypothesis 1). Next, | examined temporal associations between changes in
affective, cognitive, and somatic factors prior to and following purging withiggour

days. | hypothesized that negative affect, shape/weight concerns, violatiotaof die

rules, and stomach discomfort would increase and positive affect would decrease pr
purging, representing antecedent triggers of this behaviygdthesis 2a, see Figure

B1). Given that significant changes in these antecedents on purge days mayde du
extraneous third variables, such as the time of day or work/school schedules, rather than
purging behavior, | also compared trajectories of change on purge versus non-psrge day
as a within-subject control. | expected that posited changes in antecedentseden
Hypothesis 2a would be significantly greater on purge days compared to non-pigge da
(Hypothesis 2b). As proposed consequences of purging, | hypothesized that negative
affect, shape/weight concerns, and stomach discomfort would decrease and positi
affect would increase following purginglypothesis 3a; see Figure B1) and that these
changes would be significantly greater on purge days versus days in whiclpaatsi

did not purgeKlypothesis 3b). Finally, moderators of the association between posited
antecedents and purging were investigated in a more exploratory fashion.Hesypexd

that higher levels of impulsivity would be associated with increased likelihoodde pur

in response to increasing negative affect, and women with higher levels ofixratya

would demonstrate less robust associations between all proximal antecedentsiagd purg

(Exploratory Hypothesis 4).
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CHAPTER Il
METHODS

Participants and Recruitment

Women with PD N = 24) were recruited from the campus and surrounding
community populations of the University of lowa<£ 16) and Florida State University (
= 8) to participate in this study. Both sites used identical protocols for reentjtm
screening, and data collection. These protocols (described below) wiatby init
developed and implemented by the principal investigator at the Universawaf &nd
in-person training was conducted at the Florida State University cedaarto set up a
second data collection site. The principal investigator oversaw coordinatithrstoidsy
procedures between sites.

Recruitment methods included posters and advertisements that invited normal
weight women who purge to participate in a study of their daily experiences. limaddit
women were invited to complete an online eligibility screen through masdstmall
female students at the University of lowa and Florida State Universltse@litment
methods were followed by a confidential telephone screen to asses®ligiiality.
Research assistants trained in the confidential screening of resediapads
determined whether potential participants appeared to meet study cstagabrief
telephone screen that included questions from Module H (eating disorders module) of the
Structured Clinical Interview for DSM-1V Axis | Disorders (SCIP If the individual
appeared to be eligible, the research assistant described the study, haswyepgestions
about the study, and invited the caller to participate in an in-person intake asgabsin
included semi-structured clinical interviews to confirm inclusion/exclusriteria.
Inclusion criteria were: 1) female, 2) age 18-45 years, 3) purging éleinduced
vomiting, laxative abuse, and/or diuretic abuse) at least twice per week foevimupr

three months, and 4) undue influence of body shape or weight on self-evaluation.
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Exclusion criteria were: 1) objectively large binge episodes within the previous 12
months, 2) underweight (i.e., body mass index < 18.5%g8hpsychotic disorder, and
4) inability to read English.

Of the 32 women invited to complete the intake assessment based on their initial
telephone screen, 7 were ineligible due to the endorsement of objectively large binge
eating episodes during clinical interview, leaving 25 women who began the daily
assessments. Once identified, participants were highly likely to compldie s
procedures. Only one participant withdrew after her first two days of dafsaments
and was excluded from subsequent analyses. The remaining 24 participants coatplete
least one week of EMA and are included in data analyses (96% retention rate). This
retention rate is similar to a recent EMA study in BN in which 92% of particgpano
were eligible and began data collection subsequently completed atleaséek of the
study (Smyth et al., 2007).

Participants were predominantly young adult women (mean age = 23.08 years,
SD =5.44, range = 18 — 42), who were normal weight (mean body mass index = 21.99
kg/m?, SD = 2.82, range = 18.52 — 30.52), Caucasien 21, 87.5%), unmarriech & 20,
83.3% never married or divorced), and had at least some college educati?, (

83.3%). Although this was a community sample, 41.i% 10) of participants reported
that they were in current psychological treatment and 6601784.6) reported a lifetime
history of psychological treatment. Participants endorsed a range of edmorb
psychopathology, including curremt £ 4, 16.7%) and lifetimen(= 16, 66.7%) mood
disorders, current(= 5, 20.8%) and lifetimen(= 10, 41.7%) anxiety disorders, lifetime
substance use disorders 10, 41.7%), and lifetime impulse control disorders @,
8.3%). There were no participants who met criteria for a current substanmeinngpeilse

control disorder.
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Procedure and Measures
This research study was reviewed and approved by institutional review boards at
the University of lowa and Florida State University. Participants prdweéten
informed consent prior to study participation and were asked to complete tvarigl|
assessments, including four visits to our research lab (see Figure B2):
1) Intake assessment including interviews, questionnaires, and training on EMA
procedures (study visit 1),
2) Daily assessments of purging, affect, body shape/weight concerns gbhysic
symptoms, and violation of dietary rules, and
3) Intermediate phone and two in-person assessment check-ins (study visits 2
and 3), and
4) Final assessment including evaluation of changes in eating disorder syamptom
(study visit 4).
I ntake Assessment
Semi-structured clinical interviews of eating and related Axis | dissndere
conducted by at least Bachelor’'s-level clinical interviewers to confirm
inclusion/exclusion criteria. All interviewers completed training undestipervision of
Dr. Keel, which included training tapes, didactic role-playing, and obsenediaws.
This training has led to high interrater reliability in previous studiesl (&tes., 2008;
Keel et al., 2005; Keel et al., 2007). In addition, height and weight were objectively
measured using a digital scale and wall-mounted ruler and participants @mmplet
guestionnaires. Finally, participants received detailed instructions forletmmgthe
daily assessments on palmtop computers and how to deal with problems or questions that
might arise. For example, participants were instructed not to compieigsrat any time
they were unable to reply or if safety was a concern (e.g., while driving)a3$essment

took 2-3 hours to complete.



24

Eating Disorder Examination (EDE; Fairburn & Cooper, 1993). This semi-
structured clinical interview assesses frequency of disordered eatiagdrs (binge
eating, purging, fasting, and excessive exercise) and specific teafieating disorders
on four subscales: Restraint, Eating Concern, Shape Concern, and Weight Concern. The
main advantage of the EDE for the current study was the inclusion of questions to
distinguish between objectively large versus subjective binge episodes. Thus, onadditi
to providing an estimate of eating disorder severity, the EDE was used torcehifty
eligibility. The EDE subscales have demonstrated good discriminant (CooperyGhope
Fairburn, 1989; Fairburn & Cooper, 1993) and concurrent validity (Rosen, Vara, Wendt,
& Leitenberg, 1990), adequate internal consistency (Beumont, Kopec-Schralther,
& Touyz, 1993; Cooper et al., 1989), and the EDE is considered the “gold standard” in
eating disorder assessment (Grilo, 2005). Further, studies using the EDE have
documented high interrater reliability (Cooper & Fairburn, 1987; Grilo, Masheb,
LozanoBlanco, & Barry, 2004; Keel et al., 2005; Keel et al., 2007; Rizvi, Peterson, Crow
& Stewart Agras, 2000; Rosen et al., 1990) and high test-retest reliaPétgréon et al.,
2007). Internal reliability (Cronbach’s alpha) of the EDE in the current stady0.81 for
the total score, and 0.59 for Restraint, 0.45 for Eating Concern, 0.68 for Shape Concern,
and 0.51 for Weight Concern subscales.

Structured Clinical Interview for DSM-1V Axis| Disorders (SCID-I; First,
Spitzer, Gibbon, & Williams, 1996). This structured interview was used to screen for
exclusion criteria (i.e., psychotic disorders module). In addition, the SCID-I eweand
eating disorders module was used to characterize the sample for comguaiitbo
previous research. The SCID-I has demonstrated good to excellent tsistunette
interrater reliabilities in a large, multi-site study (Zanarinilgt2®900).

International Personality Item Pool (I1PIP-NEO-N1; Goldberg et al., 2006).
Participants completed a measure of trait-based anxiety that includecth&Griben the

International Personality Item Pool (IPIP). The IPIP was developadablically-
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available alternative to commercial personality assessments. Tle¢yagoale has
demonstrated convergent validity with the corresponding facet subscale of the NEO
Personality Inventory (correlation between IPIP and NEO-PI-R = .75)@odl internal
consistency (Goldberg et al., 2006). Cronbach’s alpha in the current study was .68.

State-Trait Anxiety Inventory (STAI; Spielberger, Gorusch, Lushene, Vagg,
& Jacobs, 1983). This 40-item questionnaire assesses levels of current (state) anxiety as
well as proneness to anxiety (trait). This two-factor structure has bpparged in
clinical (Oei, Evans, & Crook, 1990) and non-clinical samples (Spielberger, Vagg,
Barker, Donham, & Westberry, 1980; Vagg, Spielberger, & O'Hearn, 1980). The STAI
was used in the current study to examine the potential moderating effest ahkiety
on associations between posited antecedents and purging. The trait subscale wa
associated with a lack of reactivity to changes in situational stress agtlisdorrelated
with other measures of trait anxiety, such as the Manifest Anxiety, Scglporting
concurrent validity (Spielberger & Vagg, 1984). Further, the trait subscal&bas s
high internal consistency (Ramanaiah, Franzen, & Schill, 1983) and testregtdslity
(Spielberger & Vagg, 1984). Internal reliability (Cronbach’s alpha) ofréiesubscale in
the current study was 0.87.

UPPS I mpulsive Behavior Scale (UPPS; Whiteside & Lynam, 2001). This 45-
item self-report questionnaire assesses impulsive behavior on four sbgkescy, (lack
of) Premeditation, (lack of) Perseverance, and Sensation Seeking. Notahlygehey
scale taps the tendency to engage in impulsive behaviors to reduce negativdeafite
harmful long-term consequences of the behavior. The UPPS was included in the present
study to examine the potential moderating effect of impulsivity on assmsdietween
state mood and purging. Factor analysis supports the four-subscale strudiergdBPS
(Whiteside & Lynam, 2001), and the UPPS has demonstrated internal consistency and
good convergent and divergent validity (Whiteside & Lynam, 2001; Whiteside, Lynam,
Miller, & Reynolds, 2005). Cronbach’s alpha of the UPPS in the current study was 0.92
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for the global score, and 0.90 for Premeditation, 0.86 for Urgency, 0.93 for Sensation
Seeking, and 0.78 for Perseverance subscales.
Daily Assessments

Participants completed EMA on palmtop computers. Palmtop computers were
chosen over paper diaries because of their ability to provide date and time staatips for
participant ratings. Previous research has found that paper diary ratirsgdbjec to
falsification, which may undermine inferences drawn from such data (Stone, &hiffm
Schwartz, Broderick, & Hufford, 2002). Thus, the use of palmtop computers provided a
direct assessment of participant compliance. Participants carriedritepaomputer
and completed assessments of purging, affect, shape/weight concerns, violatbargf di
rules and stomach discomfort for a total of 16 days, including two practice days and 14
days of data collection. Data collected during the initial two-day peaptriod were
examined for evidence of reactivity to reduce concerns about the effect odliabene
reactivity to self-monitoring. Each rating took less than 5 minutes to complete.

This study included three types of EMA methods as described by Wheeler and
Reis (1991). First, participants were signaled at six semi-random tinoeg/tiout the
day (signal-contingent) to complete momentary ratings of affect, sixigét concerns,
violation of dietary rules, and stomach discomfort and to report any purging that has not
been previously recorded. The time of signals was determined by randomiingelec
times within six equally spaced intervals between 8:00am and 11:00pm to ensure a
representative sampling throughout the day. In addition, participants weuetedtto
complete momentary ratings of affect, shape/weight concerns, and stontachfdis as
soon after each purging episode as possible (event-contingent). Purging-réiagsd ra
allowed the assessment of immediate consequences of purging that may have bee
missed by the random signals. Finally, participants completed ratings df affe
shape/weight concerns, and stomach discomfort at the end of each day (interval-

contingent) to capture any changes since the last random signal. As notedtabove, t
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combination of signal-, interval-, and event-contingent recordings capitalizée on t
strengths of each approach (Smyth et al., 2001; Wheeler & Reis, 1991) and has been
successfully implemented in a previous EMA study of BN (Smyth et al., 2007).

Purging. Participants were asked to make ratings after engaging in anyg@urgi
behaviors (i.e., self-induced vomiting, laxative abuse, or diuretic abuse). In addition,
random signal and end-of-day assessments asked participants if they had engage
purging methods that were not previously reported. Self-reports of purging behavior
have demonstrated high test-retest reliability (Peterson, Miller, Johmsdndrow, &
Thuras, 2007) and high agreement with interview-based assessments, likely Hezseise
behaviors are salient and questions regarding these behaviors are lesdéeisoepti
misinterpretation than questions about binge eating (Fairburn & Beglin, 19908&Stei
Corte, 2003).

Affect. The Positive and Negative Affect Schedule (PANAS; Watson, Clark, &
Tellegen, 1988) consists of 20 items that assess positive (e.g., excited, proud, inspired)
and negative (e.g., anger, sadness, nervousness) emotions. The PANAS was @esigned t
assess mood over different time periods, including momentary ratings. Thusattis s
has been validated for the assessment of state mood required for momeptmyasts
in the current study. The PANAS has demonstrated excellent internal consesteinc
good convergent and discriminant validity (Watson et al., 1988). In the current study,
internal consistency (Cronbach’s alpha) was .84 for NA and .89 for PA.

Shape/weight concerns. Body shape/weight concerns were assessed with items
from the Shape Concerns and Weight Concerns subscales of the Eating Disorder
Examination — Questionnaire (EDE-Q; Fairburn & Beglin, 1994). The EDE-Qef-a
report version of the EDE that asks participants about their eating attindlbsl@aviors
over the past 28 days. Items in the current study were modified to ask participmarits a
their shape and weight concerns at the present moment. The EDE-Q has shown good

concurrent validity with the EDE (Fairburn & Beglin, 1994) and excellent internal
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consistency (Luce & Crowther, 1999). Three additional items were selectedHe

Body Shape Questionnaire (BSQ; Cooper, Taylor, Cooper, & Fairburn, 1987) to assess
feelings and attitudes about body shape and weight not covered by the EDE-Q. The BSQ
also has demonstrated good discriminant and concurrent validity (Cooper et al., 1987;
Rosen, Jones, Ramirez, & Waxman, 1996) as well as good test-retest re(Rbsin et

al., 1996). This 10-item scale was significantly correlated with the BodyeSha
Questionnairer(= .48,p < .05) and EDE Shape Concerns subsaate.45,p < .05) in

the current study, supporting the concurrent validity of the modified measure. ioaddit
internal consistency was .95.

Violation of dietary rules. The presence of dietary rules was established using
the EDE item during participants’ intake assessment. Participantgiverea note card
to carry with the palmtop computer that included a written definition and illusrati
examples of their own dietary rules. Momentary assessments asked pagitdigeey
had eaten since completing their last rating. When participants indicateldey&iad
eaten, they were asked if they felt they had broken any dietary rules thaéttier
themselves while eating (rated as yes or no). In addition, participargsasled if their
eating felt out of control on a scale of 1 = no (completely in control) to 5 = yes
(completely out of control). Previous studies have demonstrated that single item
assessments correspond well to standardized measures of dietamytr&teaier,

Lehoux, & Gauvin, 1999).

Stomach discomfort. Stomach discomfort was assessed with items from the
Gastrointestinal Symptom Survey (GISS; Waldholtz & Anderson, 1990), which rates the
severity of feelings of fullness, abdominal/stomach pain, nausea, bloatingnaitgas,
heartburn, indigestion, and belching. These symptoms are prevalent in previotghresea
on AN (Waldholtz & Anderson, 1990) and BN (Chami, Andersen, Crowell, Schuster, &
Whitehead, 1995). The GISS is sensitive to changes in gastrointestinal synopdagsnat
following treatment (Chami et al., 1995; Waldholtz & Anderson, 1990), and daily
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fluctuations in symptom severity has been seen in participants with Irridaklel
Syndrome (IBS) as well as participants without IBS (Heitkemper et &5)19
Cronbach’s alpha of this eight-item measure was .48, indicating low internateons.
Thus, a composite score from this measure was excluded from data analysed, Inst
single items of fullness, stomach pain, and nausea were selected for inclusialyses
of stomach discomfort based on previous research supporting the importance of these
variables in Purging Disorder (Keel et al., 2007).
I nter mediate Assessment Check-Ins

Participants returned to the research lab after the first two days of EMAjcht
point their practice data were collected. Participants were gieelhdek regarding their
compliance rates, and any questions or concerns regarding assessmentgs aoeaur
discussed with a research assistant. Palmtop computers were returnéidipapts for
data collection over the next 14 days, and an appointment was scheduled for participants
to come back one week later to upload palmtop data mid-way through the assessment
phase. The in-person assessment check-ins took 10-15 minutes to complete. Throughout
the 14-day assessment period, participants were telephoned at least twieekptr w
check in with them regarding any problems or concerns. This approach has deeunstrat
success in participant retention and compliance during a previous reseaychtstid
required daily collection of saliva samples and interval ratings of mood andetisdr
eating behaviors over 35 days (Edler, Lipson, & Keel, 2007).
Final Assessment

At the completion of the daily assessment phase, participants returnedi@ppal
computers and completed a final assessment. The final assessment includeded modif
version of the EDE interview that covered the previous two weeks during which EMA
was conducted. This assessment was used to determine changes in symptom frequency
(i.e., potential reactivity to study procedures) and correspondence betwespeetive

reports of disordered eating with EMA recordings. Internal reliabiGtpbach’s alpha)
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of the EDE conducted during the final assessment was 0.73 for the total score, and 0.74
for Restraint, 0.60 for Eating Concern, 0.48 for Shape Concern, and 0.17 for Weight
Concern subscales. The final assessment took between 30 minutes and one hour to
complete.
Study Reimbur sement

Participants were offered up to $250 for completion of study procedures ($50 for
the intake assessment, $175 for daily assessments prorated accordingaatlegr
response to random signals, and $25 for the final assessment). This compensation was
based on a recent EMA study of BN that used similar procedures and demonsfifated hi
compliance rates (Smyth et al., 2007).

Statistical Analyses

Preliminary Data Consider ations

Baseline comparisons between sites were made on demographic, eating
pathology, and general psychopathology variables using t-tests and chi-ssisantd
site was evaluated for use as a covariate in multilevel model analysabetébelow.
Prior to analyses, data were examined for normality. Raw scores foiveegjédct,
positive affect, fullness, stomach pain, and nausea were log-transformecdetd faorr
significant positive skew and multiplied by 10 to avoid boundary constraints (Singer &
Willett, 2003).
Hypothesis Testing

Multilevel model (MLM) analyses were used to test study hypothese$)that
negative affect, shape/weight concerns, violation of dietary rules, and stomzmhfdis
would be higher and positive affect would be lower on purge days compared to non-
purge days, 2) negative affect, shape/weight concerns, stomach discomfort|atiohvi
of dietary rules would increase and positive affect would decrease prior togy8pin
negative affect, shape/weight concerns, and stomach discomfort would decrease and

positive affect would increase following purging, and 4) impulsivity and anhwieuld



31

moderate associations between posited antecedents and purging. MLM is superior to
alternative analytical methods, such as repeated measures ANOVAséetats ability
to handle correlated within-person data with unequal variances in unbalanced.designs
Data collected using EMA are unlikely to result in the same number of measiseae
participant because of differences in purging frequency, differences iiijgeant
compliance, and because participants will inevitably miss some randorssigedo
unavoidable circumstances (e.g., driving) (Schwartz & Stone, 1998). MLM analgses us
maximum likelihood estimation methods to include information for participanésaw
there are missing data rather than using list-wise deletion.

Applied to EMA data, MLM analyses are ideal to assess momentary rdéxgs (
1) made by individuals (level 2). The inclusion of random effects for intercept, stape, a
their covariation was investigated, and models which specified a randoneptterc
provided the best fit to the data. MLM models further specified a first-order
autoregressive covariance structure to model the autocorrelation betwearpsigon
random errors because ratings made closer in time were expected torbies/that were
more highly correlated compared to ratings made farther apart. Modelsfinmproved
for all analyses using this specification. Full maximum likelihood estisnaere used to
permit comparisons of model fit. Significance of fixed effects was gahusing the
statistic with degrees of freedom equaNte 1 — number of predictors (Raudenbush &
Byrk, 2002) and a significance level pk .05.

Hypothesis 1: differences between purge and non-purge days. Between-days
analyses compared mean levels of affect, shape/weight concerns, stoscaatfalt,
and likelihood of violation of dietary rules on purge days versus non-purge days. Each
study day was dummy coded to distinguish days when purging occurred (purge day)
versus days purging did no (non-purge day). Data were aggregated acrosslayithin

assessments so that scores reflect the average values for eagbapadicieach day.
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Hypothesis 2a: antecedents of purging on purge days. Within-day analyses
compared changes in affect, shape/weight concerns, stomach discomfort, arahwbla
dietary rules over time in relation to purging behavior. Following recommendations of
Singer and Willett (2003), an unconditional means model was first examined to
determine if there was significant within-person variance in each dependeabte/a
Next, unconditional growth models were conducted to examine linear and non-linear
(quadratic) effects of time. Fit indices and the log-likelihood ratio test weed to
determine if the addition of linear and non-linear effects improved model fitlower t
unconditional means model.

Level 1 analyses examined within-person changes in affect, shape/weight
concerns, and stomach discomfort prior to purging on purge days in separate general
linear mixed models. The dependent variable in analyses of dietary ruldsewas t
presence vs. absence of violating a dietary rule (coded as a binary outcomehd& hus, t
MLM for this analysis used a generalized linear model based on a binaticlagistion
for dichotomous outcome data (Stiratelli, Laird, & Ware, 1984). The main predictor
variable in antecedent analyses was the linear effect of time legalitoga purging
behavior. Using negative affect as an example, Hypothesis 2a would be supported if ther
is a significant, positive coefficient for time prior to purging indicatmgeases in
negative affect prior to purging. A quadratic effect of time was includedpasdictor
variable in a second growth model to examine the influence of non-linear shange
dependent variables over time in relation to purging. When multiple purging behaviors
were reported on the same day (51 multiple purge days), only ratings made fer
first purging episode of the day were included in antecedent analyses.

Hypothesis 2b. comparisons of antecedent change traj ectories between purge
and non-purge days. Within-day analyses on purge days examined changes in posited
antecedents prior to purging behavior. However, individuals with PD may experience

similar changes in affect, shape/weight concerns, dietary rules, and&btdiseomfort
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over time on days that they do not purge. Thus, additional MLM analyses were conducted
to examine differences in trajectories of change on purge days comparedpiorgen-
days to assess the specificity of these changes in triggering purgirngobelmaorder to
examine whether the trajectory of change differed, an average purgedsrealculated
for each participant and momentary ratings on non-purge days were ceelatigd to
average purge time. For these analyses, predictors included time prior to purging, purge
day, and their interaction. Using negative affect as an example, hypothessil@oe
supported with a significant positive interaction between time prior to purging and purge
day, reflecting greater increases in negative affect prior tonmaoy purge days relative
to the trajectory of negative affect prior to average purge time on non-purge days.

Hypothesis 3a: consequences of purging on purge days. Level 1 analyses were
used to examine within-person changes in affect, shape/weight concerngnaachst
discomfort following purging behavior using general linear mixed models. Separat
models were conducted for each dependent variable. As in antecedent analyses, the
predictor variable was the linear effect of time after purging on days irplrticipants
purged. Hypothesis 3 would be supported for negative affect if there is a significant
negative slope coefficient for time following purging behavior, indicatingedses in
negative affect over time. The non-linear effect of time was added to redsg@avth
model to investigate whether or not non-linear effects improved model fit. Whepleult
purging behaviors were reported on the same day, only ratings made followiasgtthe
purging episode of the day were included in these analyses.

Hypothesis 3b. comparisons of consequence change trajectories between
purge and non-purge days. Similar to the approach described for Hypothesis 2b,
additional MLM analyses were conducted to examine differences inttragscof
change on purge days compared to non-purge days to assess the specificity of these
changes as a consequence of purging behavior. In order to examine whetherdtogytraj

of change differed, an average purge time was calculated for eacippats@and
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momentary ratings on non-purge days were centered relative to averagéimperd-or
these analyses, predictors included time after purging, purge day, and thadatiorer
Using negative affect as an example, hypothesis 3b would be supported with eagignifi
negative interaction between time after purging and purge day, reflectirigrgrea
decreases in negative affect following purging behavior on purge days rebetnee t
trajectory of negative affect following average purge time on non-pusge da

Exploratory hypothesis 4: moder ator s of associations between antecedents
and purging. Exploratory analyses were conducted to investigate moderators of
associations between within-person changes over time and purging. Gicgrated
differences in trajectories of change on purge versus non-purge days, moaieaftees
investigated how impulsivity and trait anxiety influenced differences in thHossge
trajectories. Level 1 and 2 analyses were used to examine the moderaittgy afftrait
anxiety and impulsivity (between-person predictors, level 2) on associagbmeen
changes in antecedents over time and purging (within-person associations).|&gein
analyses for hypothesis 2, models were conducted separately for each pustedent.
Predictors in multilevel models included time prior to purging, purge day (biodgdc
as purge day or non-purge day), the putative moderator (impulsivity or trait analety
two-way interactions (hours prior to purging x purge day, hours prior to purging X
moderator, purge day x moderator), and the three way interaction (hours prior to purging
x moderator x purge day). To test hypothesis 4, the hours prior to purging x moderator x
purge day interaction term was the predictor of interest. These modelsembadether
the level of the moderator influenced the slope of change in the antecedent on psirge da
versus non-purge days. Hypotheses would be supported if there is a significantathree
interaction. For example, hypotheses regarding anxiety would be supportediduati
high on anxiety have smaller slope coefficients for changes in stomach discpinafior
to purging on purge days compared to changes on non-purge days versus individuals low

on anxiety.
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Post-Hoc Power Analyses

MLM analyses often have substantial power because of the collection of tepeate
assessments. Post-hoc power analyses were conducted using “OptirgalfDeslulti-
Level and Longitudinal Research” (version 1.77) software (Spybrook, Rausle, Liu,
& Congdon, 2006). Based on two recent meta-analyses of EMA studies examining
associations between affect and binge eating (Haedt-Matt & Keel, 2011a) aedietw
hunger and binge eating (Haedt-Matt & Keel, 2011b), | expected changdaswoyan
psychological antecedents and consequences of purging to be associatedevtth lar
very large effect sizes. The average number of momentary ratings made jon after
purging in the current study was 3, and the average number of days completed was 17
(reflecting the fact that many participants continued to carry the palootmputers and
make ratings if unable to complete their final assessment on day 16). Thus, the @umber
repeated assessments necessary for post-hoc power calculationsat/&d sBased on
observed within-person and between-person variance estimates, resultsastthec
power analysis indicated that the sample size of 24 anchlue of .05 had 80% power
to detect large effect sizes (standardized effectrsizé1) for changes over time in
antecedents and consequences. Results across analyses indicated a meaeeffec
.52 for linear growth models amd= .37 for quadratic growth models. Thus, linear
growth effect sizes were similar to those expected based on prior EMAsstadd this
study appeared to have adequate power to detect significant linear effgecisnéoy
hypotheses regarding antecedents and consequences of purging. However, thiaytudy m
have been underpowered to detect non-linear changes. In addition, post-hoc power
analyses indicated that the current study had 80% power to detect intecactio
moderating effects that were very large(.67). Given concerns of low statistical power
to detect interaction effects and the influence of adding additional parametedsicing
power, quadratic effects of time were not examined in comparisons of antecedent or

consequence trajectories of change on purge versus non-purge days. Firalise bec
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moderator effects are unlikely to be very large in magnitude, it is possiblaehsdample
size ofN = 24 was not sufficient to test the fourth hypothesis. Thus, moderator analyses

were appropriately considered exploratory.
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CHAPTER Il
RESULTS

Preliminary Data Analyses

There were 2,445 momentary ratings completed, including 1,978 signal-
contingent ratings, 313 end-of-day ratings, and 154 event-contingent behavia. rating
Compliance with the study protocol was good; 77.9% of all signal and intervakrating
were completed (Sonnenschein et al., 2007). In addition, participants wereitimely
responding to random signals and completed 45.7% of signal-contingent ratings within
five minutes and 71.4% within 30 minutes, suggesting that signal response time was
comparable to previous EMA research (e.g., Smyth et al., 2007). Participantsdepor
that EMA methods used in the current study were fairly dds{5D) = 5.53 (1.33) on a
scale of 1 = not at all easy and 7 = extremely easy), moderately disr\p{&®) = 4.24
(1.48 on a scale of 1 = not at all disruptive and 7 = extremely disruptive), and moderately
time-consumingN! (SD) = 3.29 (1.40) on a scale of 1 = not at all time-consuming and 7
= extremely time-consuming), consistent with previous research (Deiaaler 2003;
Redlin et al., 2002; Stickney et al., 1999). Participants’ overall experienqaetomng
EMA methods were rated as positin (SD) = 5.24 (.97) on a scale of 1 = very negative
to 7 = very positive). Across participants, there were 194 non-purge days and 209 purge
days consisting of 268 purging episodes (two purging episodes were reported on 44 days
and three episodes were reported on 7 days). The average purge time for eagamartic
ranged from 2:15pm to 7:49pm with a mean purge time of 4:50pm. Participants recruited
at Florida State University reported greater body dissatisfacatingedisorder-related
impairment, and impulsivity, and more frequent purging compared to participants
recruited at the University of lowa (see Table Al). Thus, site was inchgladtovariate

in all analyses.
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Hypothesis 1: Differences Between Purge and
Non-Purge Days

Between-days analyses compared mean levels of affect, shapetegigétns,
likelihood of violation of dietary rules, and stomach discomfort on purge days versus
non-purge days (see Table A2). The estimate for “purge day” reflectgetaea
difference of each factor on purge days compared to non-purge days. As hypothesized,
participants reported significantly greater negative affect and lowéiveosffect on
purge days compared to days they did not purge. In addition, shape/weight concerns were
higher on purge versus non-purge days. However, in contrast to expectationgrnvaflati
dietary rules was significantly less likely to occur on purge days than on nongayge
Follow-up analyses were conducted to determine if there were any féebrsay have
contributed to this unexpected finding. For example, more frequent purging, a between-
subjects factor, may reduce cognitive control over eating and the perceptiofatihg a
dietary rule if participants believe that their eating is being controlledebpurging
behavior. However, there remained a decreased likelihood of violating a diegonrul
purge days in follow-up exploratory analyses that controlled for purging frequency
(purge day coefficient = -1.66E = .24,t = -7.03,p < .001). There were no significant
mean-level differences in stomach discomfort on purge versus non-purge daygemowe
there was a trend for participants to report higher nausea on purge dayy'7).

Hypothesis 2: Antecedents of Purging

Hypothesis 2a: Antecedents of Purging on Purge Days

Within-day analyses of antecedents examined trajectories of chaogtpr
purging behavior. Unconditional means models revealed significant withiarpers
variance in all dependent variables (NA variance estingge=1.06 (.05), <.001; PA
variance estimatesSE) = 1.55 (.08)p < .001; shape/weight concerns variance estimate
(SE) = 19.87 (.98)p < .001,; dietary rules variance estime®e)(= .92 (.04)p < .001;

fullness variance estimatéi) = 4.79 (.19)p < .001; stomach pain variance estimate
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(SE) =2.49 (.11)p < .001; nausea variance estim&e€)(= 2.37 (.10)p < .001),
indicating significant within-day changes in these variables on days tlgghgur
occurred.

Results from linear and non-linear growth models are presented in Table A3. The
estimate for “hours prior to purging” reflects the linear rate of chaoigslope, of each
dependent variable leading up to a purging behavior. As hypothesized, results indicated
significant linear increases in negative affect, shape/weight concefnesfijland nausea
prior to purging behavior. There were no significant changes in stomach pain prior to
purging. The addition of a non-linear, quadratic predictor in analyses of reegHget,
shape/weight concerns, and stomach discomfort failed to improve model fit compared to
the linear predictor only model. However, the addition of a non-linear trend sagmiyic
improved model fit for analyses of positive affect. The linear estimateaiteai
significant decreases in positive affect prior to purging. The negativenear estimate
indicated affective recovery as positive affect began to increase alpaege time.

Finally, the likelihood of violating a dietary rule decreased prior to purging.
Similar to between-days analyses, the direction of this effect was oppiogipeiori
hypotheses. Follow-up analyses were conducted to examine loss of control iragesepar
general linear mixed model as an alternative measure of cognitive contrelabwey.

Results indicated that loss of control increased over time prior to purging (linea
coefficient &) = .05 (.01)t = 3.44,p < .001). Thus, loss of control appeared to be more
relevant to triggering purging behavior and must be attributable to somethidgsdes
violating a dietary rule in this sample.

Hypothesis 2b. Comparisons of Antecedent Change

Trajectories Between Purge and Non-Purge Days

Analyses presented in Table A3 provide evidence of associations between
changes in several posited antecedents and purging behavior. However, thess alal

not provide information regarding the difference between trajectories oégosit
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antecedents on purge versus non-purge days. Thus, additional MLM analyses were used
to examine interactions between rates of change prior to purging and puréesalys
from within-day multilevel models examining comparisons of antecedentlgrowt
trajectories on purge versus non-purge days are presented in Table A4 (atetidepic
Figures B3a — B8a). Only the trajectories of change in positivetaifel shape/weight
concerns were significantly different on purge versus non-purge days. Posgute aff
increased over time on non-purge days and failed to change relative to purging on purge
days (see Figure B4a). In addition, the rate of change in shape/weigatrtowas
higher on non-purge days (see Figure B5a). There were no significanttintesdfects
for negative affect, stomach discomfort, or violation of dietary rules, suggekat
changes in these variables prior to purging did not differ from changes in theabkesar
on days when patrticipants did not purge.
Hypothesis 3: Consequences of Purging

Hypothesis 3a: Consequences of Purging on Purge Days

Results from linear and non-linear growth models for analyses of the
consequences of purging are presented in Table A5. Similar to antecedent attadyses
estimate for “hours after purging” reflects the rate of changdope sof each dependent
variable following purging behavior. As hypothesized, results indicated smmificear
decreases in negative affect, shape/weight concerns, fullness, and nauseanad a tre
level decrease in stomach pai=.067) following purging behavior. The addition of a
non-linear, quadratic predictor improved model fit in analyses of negatiat, dfiness,
and nausea indicating significant non-linear changes in these variables over time
following purging. For each variable, the positive non-linear estimate inditzde
decreases in negative affect, fullness, and nausea are time-limited anclegerde as
time moves further away from the purge behavior. There were no linear changes i
positive affect over time after purging, and the addition of a non-linear fwedid not

improve model fit.
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Hypothesis 3b: Comparisons of Consequence Change
Trajectories Between Purge and Non-Purge Days

Within-day multilevel models examining comparisons of growth trajectofies a
purging on purge days versus after average purge time on non-purge days aredpresente
in Table A6 (and depicted in Figures B3b — B8b). For these interaction modalss re
indicated that purge days influenced the trajectory of linear change iniablear
Negative interaction coefficients for analyses of negative affect, stx@ipat concerns,
and stomach discomfort indicate larger decreases in these variables ovetltimad
purging behavior on purge days relative to average purge time on non-purge days. As can
be seen in Figures B3b, B5b, B6b, B7b, and B8b these variables tended to remain stable
or increase slightly on non-purge days versus decreasing over time on purge days. The
positive interaction coefficient for positive affect indicated smalleredeses in positive
affect following purging on purge days (see Figure B4b).

Exploratory Hypothesis 4: Moderator s of Associations
Between Antecedents and Purging

Hypotheses regarding personality moderators of purging antecedents were
examined with three-way interaction models. A summary of the fixed efteefficients
and associated effect sizes for each three-way interaction are pdesenable A7.
There was a significant interaction between the trajectory of negafteat pfior to
purging, purge day, and impulsivity measured by the UPPS global score, mgfiecti
large effect size (Cohen, 1992). This interaction is depicted in Figure B9 éokas
interpretation. Level of impulsivity did not appear to influence the trajecfanggative
affect prior to average purge time on non-purge days; however, lower levels of
impulsivity were associated with greater increases in negative pffecto purging on
purge days compared to changes in negative affect on non-purge days. Follow-up
analyses examined whether this moderator was driven by any specifiofface

impulsivity. There was a significant time x purge day x facet intenadtr lack of
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perseverance (coefficierf) = -.15 (.06)t = -2.40,p < .05). Interaction effects for
urgency, lack of premeditation, and sensation seeking were not signifisanti4).

There was a significant interaction between the trajectory of shaphtweig
concerns prior to purging, purge day, and impulsivity, reflecting a large eftectls$iis
interaction is depicted in Figure B10. Level of impulsivity did not appear toendle
changes in shape/weight concerns prior to purging on purge days. Participants wit
higher levels of impulsivity demonstrated larger increases in shape/weigterns prior
to average purge time on non-purge days compared to participants with lower levels of
impulsivity. Follow-up analyses of specific facets of impulsivity incédathat this
interaction was driven by lack of premeditation (coeffici&i) (= -.51 (.25)t = -2.00,p
<.05). Follow-up interaction effects for urgency, lack of perseverance, andi@ensa
seeking were not significarpg > .26). The influence of impulsivity on changes in nausea
as an antecedent of purging was associated with a negative effect thatduas nm
magnitude. Effect sizes for positive affect, fullness, stomach pain, and violaticetaydi
rules were small.

There were no statistically significant interactions betweenaraiiety measured
by the STAI Trait subscale and changes in antecedents of purging on purge versus non
purge days (see Table A7). This was mirrored in analyses using the IPIINNB®a
measure of trait anxiety. However, the influence of trait anxiety on toajes of
negative affect, fullness, nausea, and likelihood of violating a dietary rule ssereiated
with negative interactions and moderate effect sizes. Interactions bdtag@nxiety
and changes in positive affect, shape/weight concerns, and stomach pain on purge versus
non-purge days were associated with small effect sizes.

Supplemental Analyses
Reactivity to Ecological Momentary Assessment
Exploratory analyses were conducted to investigate the presence of neéxtivit

study procedures. EDE scores during the intake assessment (retrospespiogied for
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the 28 days prior to study participation) were compared to EDE scores during khe fina
assessment (retrospectively reported for the previous 14 days during EMéoteaction
and multiplied by two to be on a comparable scale as initial EDE scores). Rlastsl
and correlations were used to determine whether self-monitoring during EMiArinéd
participants’ eating disorder attitudes or behavioral frequencies (bé2A®). There
were significant, positive correlations between initial and final EDE sissd scores
for total, restraint, weight concerns, shape concerns, all purging frequemdes
frequency of excessive exercise. In addition, there were no signifi¢kemedces
between initial and final EDE assessment scores for these scaleg.deaierns at the
initial assessment was not significantly correlated with eating cane the final
assessment, but the difference between mean levels was not significantiv&ubiege
eating frequency was the only aspect of disordered eating that decligadezhstly
from initial to final assessments, suggesting the potential presencetfitgal aken
together, results do not provide clear support for eating disorder behavioralolireitit
reactivity to self-monitoring other than for subjective binge eating.
Concurrent Validity of Ecological Momentary
Assessment and Eating Disorder Examination

Exploratory analyses also were conducted to examine the concurrent validity of
EMA (14 days momentary assessment) and EDE data from the final agsessme
(retrospectively reported for the same 14 day period). Correlations and plaises t
between EDE and EMA data are presented in Table A9. There were significamnteposi
correlations between EDE and EMA for vomiting, laxative, and overall purging
frequency, and there were no differences between type of assessmenndyredue
subjective binge episodes assessed by EDE was compared to frequency of BNHA rati
of self-identified binge eating (coded as yes/no for each eating epi&hle)subjective
binge eating episodes were rated as significantly more frequent tharbiEigé\ eating

frequency i (SD) = 1.80 (2.38) for EDE subjective binge eating frequency and .70
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(1.66) for EMA binge eating frequency). A follow-up analysis compared EDE subjective
binge eating frequency to frequency of EMA ratings of loss of control ¢lossntrol

coded as > 1 on a scale of 1 = completely in control to 5 = completely out of control) and
found that EMA endorsement of loss of control episodes were significantly mquefite

(M (SD) = 21.65 (10.97)) than EDE subjective binge episodes. EMA momentary ratings
of shape/weight concerns were aggregated within participants and was rfaasitpi
correlated with the EDE weight or shape concerns subscales, although tregioarrel
between EMA shape/weight concerns and EDE shape concerns approachedatladit
levels of significancep(= .063). Overall, comparisons of momentary EMA and
retrospective EDE data provide strong support for the concurrent validity ohgurgi

assessments.
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CHAPTER IV
CONCLUSION

This study sought to further understand psychological factors that contobute t
purging in PD, a form of Eating Disorder Not Otherwise Specified (AcaarPsychiatric
Association, 2000). PD is associated with clinically significant distress goetigeocial
impairment (Keel et al., 2008) and has been recommended for inclusion as a provisional
syndrome within Eating Disorders Not Elsewhere Classified in the DSM-5
(http://www.dsmb5.org). Previous research on PD has provided important cluesrrggardi
potential antecedents and consequences of purging but has been restricted to cross-
sectional designs that cannot establish temporal sequences and laboradrstidies
that may lack ecological validity. The current study addressed ih@sibns by using
EMA to examine associations between affective, cognitive, and somatcsfacd
purging behavior at different levels of analysis.

Affective Factors

Negative affect increased prior to purging on purge days, consistent with previous
EMA research that increased negative affect predicts purging in Bi¢rA& Tuschen-
Caffier, 2001; Rebert et al., 1991; Schlundt et al., 1986; Smyth et al., 2007). However,
this increase was not significantly different from the trajectory of theggaffect on non-
purge days, suggesting that increases in negative affect do not spgdifiggér purging
behavior. Instead, individuals with PD appear to experience a significant amouny of dai
affective lability regardless of the presence of purging. Although pudpeg not appear
to be triggered by unique increases in negative affect, decreased negativiel&dteng
purging was significantly different from the trajectory of negati¥ech on non-purge
days. This is consistent with previous retrospective (Cooper et al., 1988; Rosen &
Leitenberg, 1982) and EMA (Alpers & Tuschen-Caffier, 2001; Corstorphine et al., 2006;

Powell & Thelen, 1996) studies finding decreases in negative affect followingigungi
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BN participants. Thus, purging in PD may be maintained through negative reinémtcem
by reducing negative affect.

Although negative affect or emotional distress has been the focus of a gleat de
of research, few studies have examined the role of positive affect in dexbesging.

This study suggests that positive affect plays an important role in the progensitge
among women with PD. Compared to non-purge days, positive affect failed to increase
prior to purging behavior on purge days. Thus, an absence of positive affect may trigger
purging behavior compared to the protective effects of increases in podiiete @here

were no significant changes in positive affect following purging on purge daysh whi

does not support changes in positive affect in the maintenance of purging.

Taken together, findings support unique roles of negative and positive affect in
triggering and maintaining purging in PD and indicate that purging may funotion t
regulate affect. Although previous EMA research suggests that negaticteaside
positive affect have inverse relations with self-induced vomiting in BN (Setyal.,

2007), results of this study suggest that negative and positive affect have different
functional associations with purging in PD. The absence of positive affectsadrea
vulnerability to purging whereas decreases in negative affect negasudiyrced the
behavior.

Cognitive Factors

Concerns about body shape and weight increased prior to purging on purge days,
consistent with EMA research in BN (Powell & Thelen, 1996). However, there wene e
greater increases in shape/weight concerns relative to average purga tiorepurge
days. Given that mean levels of shape/weight concerns were significaatgrgon
purge days, one possibility is that a smaller increase in shape/weightrsowesr
necessary to trigger purging, or there may be a ceiling effect for examhmanges in
shape/weight concerns over time. Results suggest that purging in PD may belatede

to high overall level of shape/weight concerns rather than the magnitude of amhange i
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shape/weight concerns prior to purging. Notably, there were significant decmeas
shape/weight concerns following purging on purge days whereas the trajdctory o
shape/weight concerns remained stable or increased slightly followiragavaurge
time on non-purge days. Results regarding reductions in shape/weight concerns as a
consequence of purging are consistent with clinical impressions (Mintz, 1982ed E
research examining cognitions pre- and post-purging in BN (Powell & Thelen, 1996)
Thus, purging is likely partially maintained through reductions in cognitiveectoac
about the effects of eating on shape or weight.

| hypothesized that violation of dietary rules would be more likely to occur on
days when participants purged and that the likelihood of violating a dietary rule would
increase prior to purging on purge days. Contrary to expectations, the opposite pattern
was observed; violation of dietary rules was significaledy likely to occur on purge
days and the likelihood of violating a dietary rdeereased leading up to a purge. In
addition, current results contradicted previous EMA studies in BN that consumption of
“forbidden foods” predicts purging (Gleaves et al., 1993; Schlundt et al., 1986). One
possibility is that purging is associated with decreased cognitive controladireg such
that individuals relax rigidly held dietary rules in anticipation of subsequent gurgin
Individuals cannot violate a dietary rule that they are not actively tryifaltov, which
would then lead to decreases in violations of dietary rules prior to purging. Supporting
this assertion, participants reported increases in loss of control over eatirtg pr
purging while reporting decreases in the likelihood of violating a dietéey Thus,
decreased cognitive control over eating was supported as an antecedantvftipggeing
behavior in PD.

Somatic Factors

Finally, symptoms of stomach discomfort were examined as potential antecede

to and consequences of purging in PD. Although there were no mean level diffémnences

stomach discomfort on purge days compared to non-purge days, feelings of fulthess a
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nausea increased prior to purging. This is consistent with previous reseancsfithdit
PD is associated with excessive postprandial fullness and gastrointestiealsdis
following ingestion of a standardized test meal (Keel et al., 2007). This sttehded
previous research by supporting the ecological validity of laboratory-baseelsrof
stomach discomfort and purging. Further, fullness and nausea decreased following
purging on purge days, consistent with an EMA study in BN (Lingswiler et al., 1989).
Only decreases in stomach discomfort after purging were significaffdyedit from the
trajectories on non-purge days. Thus, results suggest that reductions in stomach
discomfort following purging are negatively reinforcing and likely conteldotthe
maintenance of this behavior among women with PD.
Moderators

Exploratory analyses were conducted to gain a deeper understanding of the
interaction between trait and state psychological factors and purging iImpisivity
was a significant moderator of changes in negative affect as an antexfqulenfing.
Individuals with lower levels of impulsivity endorsed greater increases ininegdfect
prior to purging on purge days compared to non-purge days whereas the trajectory of
negative affect did not differ between purge and non-purge days among indivitthals
higher levels of impulsivity. Thus, negative affect increased prior to purginghibut
increase was only uniguely associated with the presence of purging behavior among
individuals with lower levels of impulsivity. This interaction was attribugablthe lack
of perseverance facet of impulsivity. Lack of perseverance represergadieadty to
experience difficulty focusing on and completing boring tasks without distraction f
external stimuli (Whiteside & Lynum, 2001). Thus, individuals who score low on this
facet, or high on perseverance, may require larger increases in nedf@teo trigger
purging behavior in PD.

Results also supported impulsivity as a moderator of antecedent asssciatio

between changes in shape/weight concerns and purging. Level of impulsivity did not
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appear to influence changes in shape/weight concerns prior to purging on purge days
However, participants with higher levels of impulsivity demonstrated langezases in
shape/weight concerns prior to average purge time on non-purge days. This interaction
was driven by the lack of premeditation facet. Lack of premeditation repréasgnisive
behavior without thinking about potential negative consequences of the behavior
(Whiteside & Lynum, 2001). Given that increases in shape/weight concerns over time
were not specifically linked to purging behavior, individuals who do not think about the
potential consequences of their behavior may be less likely to engage in purgiterin or
to regulate high levels of weight/shape concerns.

Trait-based anxiety did not influence trajectories of change in positeceaeints
in exploratory analyses. Importantly, moderator analyses were only aelgqp@vered
to detect very large effect sizes. The influence of trait anxiety ontwags of negative
affect, fullness, nausea, and likelihood of violating a dietary rule were assowitite
negative interactions and medium effect sizes. As medium effects nhéne stiinically
significant, anxiety as a potential moderator should be investigated in adangple.

Reactivity and Concurrent Validity

While researchers have long recognized the potential for reactiatglzallenge
in self-monitoring (Stone & Shiffman, 1994), few studies have systematicallyred
reactivity to EMA procedures. As described in Chapter I, the only study ofvieatdi
EMA of disordered eating found no differences in behavioral frequencies comparing the
first and last halves of EMA data collection or comparing the first, secondastritiirds
of the assessment period (Stein & Corte, 2003). This research may indicate ¢hist ther
no evidence of behavioral reactivity to self-monitoring of disordered eathmayiogs,
similar to other areas of EMA research (Shiffman et al., 2008). Howeveydectte
length of time during which reactivity might be observed is unknown, results may
indicate that reactivity was present throughout the entire assessment peeaadirrent

study significantly extended previous research on reactivity in two importast \Wirst,
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participants completed pre- and post-monitoring clinical interviews in order tpatem
eating pathology reported for the four weeks prior to self-monitoring to eatingl@gy
reported during the two week self-monitoring period. Second, reactivity may be both
behavioral, influencing the frequency of purging, and psychological, affesttorgs on
measures of related pathology (e.g., shape/weight concerns, dietaiptedthe current
study empirically investigated the influence of self-monitoring during EMAath

eating disorder attitudes and eating disorder behaviors.

Results indicated that EMA procedures did not produce significant changes in
global eating pathology, including purging frequency, dietary restraint, shdpeeaght
concerns, and eating concerns. Although sample size was small and lack miagignif
changes may be due to low statistical power, examination of the directioneoédifés
between pre- and post-EMA interviews indicated no clear pattern. Somewsesdes
higher during EMA (restraint, weight concerns, laxative frequency) cohpatsefore
data collection, while other scales were lower during EMA (total, eatingerns, shape
concerns, vomiting frequency, and excessive exercise frequency). Notaldattons
between pre- and post-monitoring EDE assessments were comparable to ptadiess s
of the test-retest reliability of EDE over a similar time framer(B Peterson, Frazier, &
Crow, 2012). In addition, strong correlations between purging reported during EMA and
reported during the final assessment EDE suggest that retrospeptivis rof purging
frequency were not only consistent with purging frequency prior to self-mmgtout
also accurate. Overall, results are consistent with other maladaptiwaedoelte.g.,
problem drinking; Hufford, Shields, Shiffman, Paty, & Balabanis, 2002), failing to
provide strong support for the presence of eating disorder behavioral or @dfitudi
reactivity to self-monitoring.

Subjective binge eating frequency was the only behavior that decreased
significantly from initial to final assessments, suggesting potentativgty to self-

monitoring during EMA. Researchers have suggested that self-monitoriagnitice-



51

behavioral treatment (CBT) of BN is fundamental to producing early symptorgehan
(Wilson & Vitousek, 1999). In addition, Fairburn’s model of cognitive-behavioral theory
proposes that compensatory purging declines when individuals regain control over eating
(Fairburn, 2008). However, current findings indicate that this may not be true for
individuals with PD given that declines in subjective binge eating during self-onogit
were not associated with concurrent declines in purging frequency. Thus, GBT tha
focuses solely on reducing loss of control eating (objective or subjectivedatigg)
may be inadequate in the treatment of PD. Additional therapeutic interventions
incorporating research on other psychological antecedents and consequencaa@f purg
are necessary to eliminate purging in PD.
Clinical Implications

These data are crucial to understand why women with PD purge after consuming
normal or small amounts of food. Findings could have important implications for the
development of effective interventions for PD, a syndrome for which no evidenak-base
treatments currently exist. Current results suggest that increasegive@ect may be
protective against the use of purging behavior. Thus, individuals who purge may benefit
from treatments incorporating behavioral activation techniques in order to gatergr
access to experiences that are likely to augment positive affead{lamBarrera,
Martell, Mufioz, & Lewinsohn, 2011). In addition, given that purging may function to
regulate affect through decreases in negative affect following purging)gieygical
treatment of PD should focus on developing more adaptive affect regulationistrébeg
cope with intense emotions. Despite decreases in negative affect imnyddi&deling
purging, there was a significant non-linear trend suggesting that reductiorgatee
affect are time-limited as affect begins to worsen again over time.nfbrsnation could
be incorporated into psychoeducational components of treatment about the short- versus
long-term effects of purging as an affect regulatory mechanism. Finaigew with PD

also may benefit from treatments aimed at improving distress toleradémpulse-
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control skills, such as techniques used in Dialectical Behavior Therapy (hineha
Cochran, & Kehrer, 2001).

Support for the role of shape/weight concerns in maintaining purging suggests
that treatment should focus on minimizing the importance of shape and weight and
enhancing the importance of other factors in determining self-worth in orderreasgec
cognitive concerns that reinforce purging. Finally, purging is likely maietethrough
negatively reinforcing reductions in stomach discomfort. Thus, potential pharmiaedlo
treatments that alleviate excessive feelings of fullness and nassested with eating
in PD may be helpful given current results supporting the relevance of stomach
discomfort in maintaining purging in PD.

Strengths and Limitations

The current study had several notable strengths. First, this study reptekente
first application of EMA to PD and provided much needed information regarding
psychological factors that trigger and maintain purging in this syndromeditoa, this
study assessed both negative and positive affect. The influence of positivemffect
purging or other disordered eating behaviors has not been a focus of much previous
research. Findings from the current study expanded our understanding of theeaffec
mechanisms underlying purging in PD by pointing to a potential role for positect af
triggering purging behavior. Finally, this study applied a unique analyticabagpthat
distinguished within-day from between-day predictors of purging behavioroBsevi
EMA studies of binge eating have examined temporal associations only within purge
days. However, these analyses do not control for changes in posited antecedents and
consequences that may be unrelated to the purging behavior, such as work/school
schedule or time of day effects. Thus, comparisons of trajectories of change ®n purg
versus non-purge days provided a more rigorous test of study hypotheses.

Several limitations also must be noted. While EMA is ideally suited to assess

events that precede and follow a behavior within an individual’s natural environment, a
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key concern for any study utilizing EMA is inability to draw causal erfiees from a
longitudinal design. For example, findings that negative affect, shape/weigyterns,
and stomach discomfort increased prior to purging do not indicate that changes in these
variablescaused an individual to purge as this is essentially a correlational design over
time. Another important limitation was the small sample size, which limiealbility to
adequately examine potential moderators. However, this research bsthhlisestimate
of effect size for moderators which will be important to designing larger stueliether,
previous EMA studies of disordered eating published in peer-reviewed journals had an
average sample size Nf= 29 participants (Haedt-Matt & Keel, 2011a), making the
current study comparable in size to other published studies in the field. Moreover, the
current sample size &f = 24 was sufficient for detecting significant associations
between psychological factors and purging behavior.
Future Research

This study highlights the utility of EMA in examining complex temporal
relationships among antecedents and consequences of purging in PD. Futurle i®searc
needed to further examine these and other mechanisms underlying purging beftavior
consuming normal or small amounts of food. It will be important for future studies to
include larger samples in order to adequately test moderating effgetssohality and
gain a deeper understanding of the interaction between trait and state psgahologi
factors in the maintenance of purging in PD. In addition, specific targatgdovention
discussed above should be tested in future randomized controlled trials in order to
determine their efficacy in treating PD. Studies are needed to continuecathpir
investigating reactivity to self-monitoring in EMA. Although there \aasgh degree of
correspondence between initial and final assessments of disorderedatdtidgs and
behaviors, reactivity may still be a concern for other psychological faaiclsas affect.
Finally, additional research is needed to elucidate associations betvgggtive control

over eating and purging behavior.
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Summary

There were mean level differences in affective and cognitive factors ga pur
versus non-purge days. In addition, this study provided robust evidence that dynamic
changes in affect, cognition, and somatic distress at the momentary &evelbsed to
purging behavior in PD. Results supported the absence of increases in posttivasaffe
an antecedent trigger of purging behavior in PD. Decreases in negative affect,
shape/weight concerns, and stomach discomfort may negatively reinforce araimaint
the use of purging as a regulatory behavior. Future EMA research has the unique
potential to further improve our understanding of the complex mechanisms maintaining
purging in PD and to contribute to the development of effective treatments for this
syndrome. The integration of EMA methodology into treatment designs represents a

particularly innovative path forward (Wonderlich, Mitchell, Peterson, & Crow, 2001).
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Table Al. Site Differences: Demographic Characteristics, EatittgpPgy, and Related

Psychopathology
lowa (n = 16) Florida (n = 8)
Variable (M easure) M SD M SD t df p
Age 23.56 6.39 22.13 2.85 .602 22 553
Body mass index 22.09 3.14 21.79 2.23 .237 22 .815
Eating pathology (EDE total) 3.63 0.73 3.52 .89 731 22 754
Body dissatisfaction (BSQ) 125.69 22.83 149.25 25.7-2.287 22 .032
Purging frequency (weekly) 4.13 2.20 6.43 3.01 321 22 .044
Subjective binge frequency (weekly) 1.82 2.23 3.61 5.27 -1.181 22  .250
Clinical impairment (CIA) 16.44 6.24 22.88 6.06 4Q4 22 .025
Anxiety (IPIPY 32.09 5.02 34.50 5.42 -.998 17  .332
Anxiety (STAI trait subscalé) 46.09 6.93 51.00 10.72 -1.215 17 .241
Impulsivity (UPPS global) 2.04 0.37 2.39 0.39 -2112 22 .045
n % n % Y’ df p
Race 1.71 1 .190
Caucasian 13 81.2 8 100
Non-Caucasian 3 18.8 0 0
Marital status 2.40 1 121
Married 4 25 0 0
Never married or divorced 12 75 8 100
Education level 0.15 1 .699
HS degree or some college 13 81.2 7 87.5
College degree or some graduate 3 8.8 1 12.5
Current psych treatment 0.12 1 729
Yes 5 45.5 3 37.5
No 6 54.5 5 62.5
Lifetime psych treatment 0.38 1 .540
Yes 10 62.5 6 75
No 6 37.5 2 25
Current mood disorder 0.15 1 .699
Yes 3 18.8 1 12.5
No 13 81.2 7 87.5
Lifetime mood disorder 0.38 1 .540
Yes 10 62.5 6 75
No 6 37.5 2 25
Current anxiety disorder 0.28 1 .599
Yes 3 18.8 2 28.6
No 13 81.2 5 71.4
Lifetime anxiety disorder 2.14 1 143
Yes 5 31.2 5 62.5
No 11 68.8 3 37.5
Current substance use disorder
Yes 0 0 0 0
No 16 100 8 100
Lifetime substance use disorder 2.14 1 143
Yes 5 31.2 5 62.5
No 11 68.8 3 37.5
Current impulse control disorder 2.09 1 .149
Yes 0 0 1 12.5
No 16 100 7 87.5
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Variable (M easure) n % n % X df p
Lifetime impulse control disorder 0.27 1 .602
Yes 1 6.2 1 12.5
No 15 93.8 7 87.5

%f = 17 because 5 pilot participants did not complete these measures.



Table A2. Between-Days Multilevel Model Analyses

Affect Shape/Weight Violation of Stomach Discomfort
Negative Affect? Positive Affect® Concerns Dietary Rules Fullness® Stomach Pain? Nausea®
Estimate Estimate Estimate Estimate Estimate Estimate Estimate
Fixed Effects (SE) t (SE) t (SE) t (SE) t (SE) t (SE) t (SE) t
Intercept 11.78  39.68*** 12.7 35.76** 390.11 14.19%** 0.64 1.37 4.37 9.69%** 1.67 4.42%%* 1.53 3.46**
(-30) (.36) (2.76) (.47) (.45) (.37) (.44)
Site -0.70 -1.93 .19 .40 -4.01 -1.19 .45 .80 -1.71 -3.12%* -.30 -.67 -.54 -1.01
(.36) (.47) (3.37) (.56) (.55) (.45) (.54)
Purge Day .25 4.15%*= -.19 -2.48* 1.44 5.17%*= -1.67 -7.12%* .09 71 -.04 -.45 A7 1.77
(.06) (.08) (:28) (:23) (12) (-10) (-10)
Covariance Estimate Estimate Estimate Estimate Estimate Estimate Estimate
Parameters (SE) Wald Z (SE) Wald Z (SE) Wald Z (SE) Wald 2 (SE) Wald Z (SE) Wald Z (SE) Wald Z
Within-person .61 8.57** .56 10.06*** 12.16 8.82%* .92 12.91%* 1.45 12.14%x 1.31 9.75%** .94 12.19%**
variance (.07) (.06) (1.38) (.07) (.12) (.13) (.08)
Autocorrelation .56 10.83*** .34 5.30%** .52 9.45%** .16 2.87* .25 4.11%** .48 9.08*** .27 4.73%**
(.05) (.06) (.06) (.06) (.06) (.05) (.06)
Between- .59 2.87* .94 2.85% 58.67 3.34* 1.28 2.22* 1.46 3.16** .89 2.85% 1.45 3.26**
person (.21) (-33) (17.59) (.58) (.46) (:31) (.45)
intercept

®The dependent variables in analyses of affect and stomach discomfort are thadtmprned values (to correct for positive skew) x
10 (to avoid boundary constraints).

*p < .05, ¥*p < .01, **p < .001
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Table A3. Within-Days Multilevel Model Analyses: Antecedents of Purgingusge®

Days

Linear Growth Model

Non-linear Growth M odel

NEGATIVE AFFECT?

Fixed Effects Estimate SE t (21) Estimate SE t (20)
Intercept 11.98 30 40.03** 12.08 31 39.39%**
Site -.80 .35 -2.24* -.79 .36 -2.22*
Hours prior to .03 .01 2.68* .08 .03 2.69*
purging
(Hours prior to <.01 <.01 1.88
purgingy

Covariance Estimate SE Wald Z Estimate SE Wald Z

Parameters
Within-person .94 .07 12.80*** .94 .08 12.79%*
variance
Autocorrelation .59 .04 15.73*** .59 .04 15.75***
Between-person .53 .19 2.79* .54 .09 2.79*
intercept

Model Fit Indices
AlC 1666.76 1665.25
BIC 1693.66 1696.64
-2 Log Likelihood 1654.76 1651.25
Likelihood Rati& v2(2)=2195.98*** v2(1)=3.51

POSITIVE AFFECT?

Fixed Effects Estimate SE t (16) Estimate SE t (15)
Intercept 12.44 .32 38.69*** 12.01 .33 36.14%**
Site .56 .40 1.40 .56 .40 1.40
Hours prior to .01 .01 1.01 -.20 .04 -4.50%**
purging
(Hours prior to -.02 <.01  -5.09***
purgingy

Covariance

Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 1.39 .10 13.67*** 1.32 .10 13.68***
variance
Autocorrelation 41 .05 8.28*** 41 .05 8.27**
Between-person .58 .22 2.66** .59 .22 2.67*
intercept

Model Fit Indices
AlC 1696.53 1673.25
BIC 1722.32 1703.35
-2 Log Likelihood 1684.53 1659.25

Likelihood Ratid

72(2)=2047.05%*

72(1)=25.28%+
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Table A3. Continued

Linear Growth M odel Non-linear Growth M odel
SHAPE/WEIGHT CONCERNS
Fixed Effects Estimate SE t (21) Estimate SE t (20)
Intercept 41.64 2.92  14.26%** 42.06 2.92 14.38%*
Site -4.53 3.54 -1.28 -4.51 3.54 -1.28
Hours prior to .26 .05 5.77%* 48 .14 3.49*
purging
(Hours prior to .02 .01 1.67
purgingy
Covariance
Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 16.85 1.17  14.40%** 16.71 1.16 14.46***
variance
Autocorrelation 46 .04 10.57%* 46 .04 10.44%
Between-person 64.23 19.15  3.35* 64.01 19.08  3.36**
intercept
Modé Fit Indices
AlC 3694.66 3693.88
BIC 3721.56 3725.26
-2 Log Likelihood 3682.66 3679.88
Likelihood Rati& v2(2)=4325.68*** v2(1)=2.78
VIOLATION OF DIETARY RULES
Fixed Effects Estimate SE t (21) Estimate SE t (20)
Intercept 1.44 44 3.27* 1.56 49 3.21%*
Site -.10 48 =21 -.10 48 =21
Hours prior to -.20 .04  -5.16%** -13 .13 -1.04
purging
(Hours prior to .01 .01 .57
purgingy
Covariance
Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person .82 05  17.78% .81 .05  17.76%*
variance
Autocorrelation <-.01 .04 -.04 <-.01 .04 -.02
Between-person .59 31 1.90 .59 31 1.90
intercept

M odel Fit Indices

AIC 3530.30 3546.04
BIC 3543.70 3559.43
-2 Log Likelihood 3524.26 3540.00

Likelihood Rati& ¥2(2)=3575.81*** ¥2(1)=.00




Table A3. Continued

71

Linear Growth M odel

Non-linear Growth M odel

FULLNESS"

Fixed Effects Estimate SE t (21) Estimate SE t (20)
Intercept 4.26 .56 7.63%** 4.22 .58 7.29%+*
Site -1.71 .65 -2.62* -1.71 .65 -2.61*
Hours prior to A1 .02 5.00*** .09 .07 1.27
purging
(Hours prior to <-.01 .01 -.24
purgingy

Covariance

Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 4.16 24 17.63%* 4.16 24 17.63%*
variance
Autocorrelation .07 .05 1.41 .07 .05 1.40
Between-person 1.89 .61 3.09** 1.90 .61 3.09**
intercept

Model Fit Indices
AlC 2854.23 2856.18
BIC 2881.13 2887.56
-2 Log Likelihood 2842.23 2842.18
Likelihood Rati& 12(2)=3402.34*** v2(1)=.05

STOMACH PAIN?

Fixed Effects Estimate SE t (21) Estimate SE t (20)
Intercept 1.18 .40 2.94* 1.18 41 2.86**
Site -.15 A7 -.33 -.15 A7 -.33
Hours prior to <.01 .02 A7 <.01 .05 .05
purging
(Hours prior to <-.01 <.01 -.01
purgingy

Covariance

Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 2.23 A5 14.73%* 2.23 A5 14.73%
variance
Autocorrelation 44 .04 Q.95+ 44 .04 9.95%**
Between-person .90 31 2.88* .90 31 2.88*
intercept

Model Fit Indices
AlC 2335.24 2337.24
BIC 2362.14 2368.62
-2 Log Likelihood 2323.24 2323.24

Likelihood Ratid

72(2)=2898.23***

72(1)=.00
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Table A3. Continued

Linear Growth M odel Non-linear Growth M odel

NAUSEA?

Fixed Effects Estimate SE t (21) Estimate SE t (20)
Intercept 1.40 42 3.33* 1.54 43 3.57*
Site -.50 .50 -.99 -.49 .50 -.98
Hours prior to .04 .01 2.37* .10 .05 2.13*
purging
(Hours prior to <.01 <.01 1.46
purgingy

Covariance

Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 1.83 A1 16.68** 1.82 A1 16.72%
variance
Autocorrelation .25 .05 5.23%* .24 .05 5,11 %+
Between-person 1.11 .36 3.09** 1.11 .36 3.10**
intercept

Model Fit Indices
AIC 2291.79 2291.66
BIC 2318.69 2323.05
-2 Log Likelihood 2279.79 2277.66
Likelihood Rati& ¥2(2)=2955.01*** v2(1)=2.13

®The dependent variables in analyses of affect and stomach discomfort are the log-
transformed values (to correct for positive skew) x 10 (to avoid boundary constraints)

P ikelihood ratio tests for the linear growth model reflect improvement in hiibawer
the unconditional means model; likelihood ratio rests for the non-linear modet refle
improvement in model fit over the linear growth model.

*p < .05, **p < .01, **p < .001



Table A4. Within-Day Multilevel Model Analyses: Comparisons of Antecedent Brdwajectories on Purge versus Non-Purge Days

Affect Shape/Weight Violation of Stomach Discomfort
Negative Affect? Positive Affect® Concerns Dietary Rules Fullness® Stomach Pain? Nausea®
Estimate Estimate Estimate Estimate Estimate Estimate Estimate
Fixed Effects (SE) t (19) (SE) t (14) (SE) t (19) (SE) t (19) (SE) t (19) (SE) t (19) (SE) t (19)
Intercept 11.72  40.15%* 13.26 33,94+ 39.87 13.42%+* 2.53 5.03%* 3.89 7.26%* 1.37 3.57* 1.33 3.14**
(.29) (-39) (2.97) (.50) (.54) (.38) (.42)
Site -0.63 -1.82 .29 .59 -3.21 -.89 .22 A7 -1.80 -2.87* -.20 -45 -43 -.86
(.35) (.49) (3.61) (.47) (.63) (.44) (.50)
Hours prior to .01 1.04 14 6.32%** .45 6.47%* -13 -1.85 .07 2.04 .01 .52 .01 .62
purging (.01) (.02) (.07) (.07) (.03) (.02) (.02)
Purge Day A2 1.08 -.56 -3.22% .29 .49 -1.33 -3.21* 42 1.74 -15 -.78 .02 .10
(12) (17) (:59) (41) (:24) (-20) (17)
Purge Day * .01 71 -13 -4, 73%* -22 -2.50* -.07 -.83 .03 .87 -.01 -.27 .02 .89
Hours prior (.02) (.03) (.09) (.08) (.04) (.03) (.03)
to purging
Covariance Estimate Estimate Estimate Estimate Estimate Estimate Estimate
Parameters (SE) Wald Z (SE) Wald Z (SE) Wald Z (SE) Wald Z (SE) Wald Z (SE) Wald Z (SE) Wald Z
Within-person .88 18.45%* 144 19.52%* 21.47 20.73*+* 79 24.09%* 4.26 23.99%+* 245 20.70** 1.84 23.14%+*
variance (.05) (.07) (1.04) (.03) (.18) (.12) (.08)
Autocorrelation .55 18.61%* .32 8.01%** 42 12.90*+* .02 .54 .07 2.10* 43 13.33%+* .22 6.09***
(.03) (.04) (.03) (.03) (.04) (.03) (.04)
Between- .59 3.19** 1.06 2.84** 68.48 3.42** 79 2.14* 1.95 3.25* .94 3.09** 1.28 3.31*
person (.18) (.37) (20.06) (.37) (.60) (.30) (.39)
intercept

®The dependent variables in analyses of affect and stomach discomfort are thadtmpined values (to correct for positive skew) x
10 (to avoid boundary constraints).

*p < .05, ¥*p < .01, **p < .001

gL
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Table A5. Within-Days Multilevel Model Analyses: Consequences of PurgingigeP

Days

Linear Growth M odel

Non-linear Growth M odel

NEGATIVE AFFECT?

Fixed Effects Estimate SE t (21 Estimate SE t (20)
Intercept 12.43 36 34.40%** 12.59 37 34.20%**
Site -.84 44 -1.93 -.83 44 -1.86
Hours after -.06 .01 -4,62%** -.23 .03 -7.33%**
purging
(Hours after .02 <.01 5.87**
purgingy

Covariance

Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 1.03 07  13.76%** .1.02 .08  13.24***
variance
Autocorrelation .52 .04 13.00%** .56 .04 14.38***
Between-person .90 .29 3.09** .93 .30 3.09**
intercept

Modé Fit Indices
AlC 1692.47 1662.02
BIC 1718.97 1692.94
-2 Log Likelihood 1680.47 1648.02
Likelihood Ratid  ¢2(2)=2170.27** ¥2(1)=32.45***

POSITIVE AFFECT?

Fixed Effects Estimate SE t (16) Estimate SE t (15)
Intercept 11.90 30  40.39*%** 11.83 30 39.76***
Site A2 .37 1.11 .40 37 1.07
Hours after -.03 .02 -1.45 .04 .04 1.00
purging
(Hours after -.01 <.01 -1.82
purgingy

Covariance

Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 1.46 A1 12.85%* 1.46 A1 12.79%
variance
Autocorrelation .50 04 11.54%** 51 .04 11.60***
Between-person 51 21 2.39* 51 21 2.40*
intercept

Modél Fit Indices
AlC 1590.99 1589.69
BIC 1616.42 1619.36
-2 Log Likelihood 1578.99 1575.69
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Linear Growth M odel

Non-linear Growth M odel

SHAPE/WEIGHT CONCERNS

Fixed Effects Estimate SE t (21 Estimate SE t (20)
Intercept 42.31 2.52  16.79%* 42.51 2.53 16.82%*
Site -4.05 3.07 -1.32 -4.02 3.07 -1.31
Hours after -.28 .06 -4.,63*** -.48 14 -3.47*
purging
(Hours after .02 .01 1.63
purgingy

Covariance

Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 19.54 146  13.37%* 19.53 147 13.32%
variance
Autocorrelation .54 .04 12.83*** .54 .04 12.95%**
Between-person 47.89 14.45  3.31* 48.00 14.48  3.31*
intercept

Modé Fit Indices
AIC 3509.00 3508.36
BIC 3535.50 3539.28
-2 Log Likelihood 3497.00 3494.36
Likelihood Rati& ¥2(2)=2773.54%** v2(1)=3.3

FULLNESS"

Fixed Effects Estimate SE t (21 Estimate SE t (20)
Intercept 4.40 .55 8.02%*x 4.53 .55 8.21%*
Site -1.43 .66 -2.18* -1.41 .66 -2.16*
Hours after -.09 .03 -3.04** -.23 .07 -3.08**
purging
(Hours after .01 .01 2.03*
purgingy

Covariance

Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 4.54 29  15.80*** 4.52 29  15.75%*
variance
Autocorrelation .32 .05 6.92*** .32 .05 7.05%**
Between-person 1.91 .64 2.98* 1.90 .64 2.97*
intercept

Modé Fit Indices
AIC 2678.88 2676.77
BIC 2705.38 2707.69
-2 Log Likelihood 2666.88 2662.77

Likelihood Ratid

72(2)=3577.69*

72(1)=4.11*
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Linear Growth M odel

Non-linear Growth M odel

STOMACH PAIN?®

Fixed Effects Estimate SE t (21 Estimate SE t (20)
Intercept 1.77 .39 4.47%* 1.84 .40 4.65%*
Site -43 A7 -91 -.42 A7 -.89
Hours after -.04 .02 -1.84 -12 .06 -2.09*
purging
(Hours after .01 <.01 1.47
purgingy

Covariance

Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 2.84 19 15.26%** 2.83 19 15.27%*
variance
Autocorrelation .38 .05 8.24*** .37 .05 8.19***
Between-person .93 .33 2.86** .92 .32 2.86**
intercept

Modé Fit Indices
AIC 2367.20 2367.05
BIC 2393.70 2397.96
-2 Log Likelihood 2355.20 2353.05
Likelihood Rati& v2(2)=2866.27 v2(1)=2.15

NAUSEA?

Fixed Effects
Intercept 1.97 A7 4,175 2.12 A48 4.45%*
Site -.62 .57 -1.09 -.60 .57 -1.06
Hours after -.07 .02 -3.06** -22 .06 -3.97***
purging
(Hours after .01 <.01 2.99**
purgingy

Covariance

Parameters Estimate SE Wald Z Estimate SE Wald Z
Within-person 2.70 A7 15.64%** 2.65 A7 15.64%*
variance
Autocorrelation .33 .05 7.14%** .33 .05 7.07***
Between-person 1.48 A48 3.06** 1.49 .49 3.07*
intercept

Modé Fit Indices
AIC 2360.44 2353.55
BIC 2386.94 2384.47
-2 Log Likelihood 2348.44 2339.55

Likelihood Ratid

72(2)=2886.36***

72(1)=8.89*

®The dependent variables in analyses of affect and stomach discomfort are the log-

transformed values (to correct for positive skew) x 10 (to avoid boundary constraints)
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Table A5. Continued

P ikelihood ratio tests for the linear growth model reflect improvement in hiivdwer
the unconditional means model; likelihood ratio rests for the non-linear modet refle
improvement in model fit over the linear growth model.

*p < .05, *p < .01, **p < .001



Table A6. Within-Day Multilevel Model Analyses: Comparisons of ConsequenmetiTrajectories on Purge versus Non-Purge
Days

Affect Shape/Weight Stomach Discomfort
Negative Affect? Positive Affect® Concerns Fullness® Stomach Pain? Nausea®
Estimate Estimate Estimate Estimate Estimate Estimate
Fixed Effects (SE) t (19) (SE) t (14) (SE) t (19) (SE) t (19) (SE) t (19) (SE) t (19)
Intercept 11.62 34.85%* 13.24 39.12%* 39.37 14.66*** 4.29 8.07*** 1.24 3.31% 1.29 2.75*
(.34) (.34) (2.69) (.53) (.37) (.47)
Site -.62 -1.57 -.12 -.30 -4.01 -1.27 -1.57 -2.59* -.33 -.79 -.38 -.69
(-39) (.42) (3.37) (.60) (.42) (.55)
Hours after .02 1.39 -.15 -6.26%* .10 1.28 .05 1.20 .04 1.32 .01 41
purging (.02) (.02) (.08) (.04) (.03) (.03)
Purge Day .68 5.70%** -.98 -6.02%* 2.77 5.13%** 27 1.05 .48 2.43* .52 2.84%
(12) (-16) (:54) (:25) (-20) (-18)
Purge Day * -.09 -4.07** 12 4.06%** -.35 -3.51%* -13 -2.62*%* -.08 -2.11*% -.07 -2.16*
Hours after (.02) (.03) (:10) (.05) (.04) (.04)
purging
Covariance Estimate Estimate Estimate Estimate Estimate Estimate
Parameters (SE) Wald 2 (SE) Wald Z (SE) Wald Z (SE) Wald Z (SE) Wald Z (SE) Wald Z
Within-person 1.01 18.86*** 1.48 17.62%* 20.59 19.50%** 481 22.27%* 2.84 21.14%* 2.45 21.51%**
variance (.05) (.08) (1.06) (.22) (.13) (.11)
Autocorrelation .52 18.06*** A7 13.88*** .48 15.49%** .22 5.93%+* .35 10.17%** .31 9.12%**
(.03) (.03) (.03) (.04) (.03) (.03)
Between-person .78 3.26** .73 2,77 55.53 3.40** 1.79 3.21% .83 3.10* 1.50 3.28*
intercept (.24) (.26) (16.34) (.56) (.27) (.46)

®The dependent variables in analyses of affect and stomach discomfort are thadtapined values (to correct for positive skew) x
10 (to avoid boundary constraints).

*p < .05, ¥*p < .01, **p < .001
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Table A7. Summary of Fixed Effects for Interaction Terms Examining Mdder of Antecedent Growth Trajectories on Purge
Versus Non-Purge Days

[mpulsivity Trait Anxiety
Purge Day x Hours prior to purging x Purge Day x Hours prior to purging X
Impulsivity Interaction Trait anxiety I nteraction
Coefficient
Antecedent (SE) t (15) Effect Size(r) Coefficient (SE) t (10) Effect Size(r)
Negative affed -.12 (.05 -2.34* .52 <-.01 (<.01 -1.3¢ .3€
Positive affec .07 (.07 1.1C 27 <01l (<.01 .3C .0¢
Shape/weight concer -.59 (.29 -2.23* .5C <.01 (.01 .3€ 11
Violation of dietary rule -.15 (.45 - 75 A€ -.01 (.20 -1.27 .37
Fullnes? 10 (.11 91 23 -.01 (.01 -1.4C A4C
Stomach pa® .08 (.08 .9t 24 <.01 (<.01 28 .0¢
Nause® -.12 (.07 -1.62 3¢ <-.01 (<.01 -1.2¢ 37

Note. Impulsivity was assessed using the UPPS global score; trait anxiegss@ssed using the Trait subscale of the STAI.

®The dependent variables in analyses of affect and stomach discomfort are thadtmyined values (to correct for positive skew) x
10 (to avoid boundary constraints).

*p < .05

6.



Table A8. Comparisons of Initial and Final Eating Disorder ExaminatioreS¢er= 22)

Initial Assessment Final Assessment Paired t
Eating Disorder Examination Scale Mean (SD) Mean (SD) df =21 r
Total 357 (.72 3.46 (.64 7S 61**
Restrain 4.02 (1.21 4.09 (1.25 -.4C 6%
Eating concerr 1.65 (.92 1.30 (1.11 1.4C 37
Weight concerr 3.96 (.91 4.21 (.67 -1.54 58**
Shape concer 3.93 (.79 3.70 (.76 1.6 63**
Subjective binge frequency eekly] 1.92 (2.16 .89 (1.15 2.32* .32
Purge frequency (weekl 4.91 (2.76 4.20 (2.31 1.32 52*
Vomiting frequency (weekl 3.99 (3.10 3.09 (2.38 1.9¢ 2%
Laxative frequency (weekl .89 (1.70 1.11 (2.08 -.8C A9
Diuretic frequency (week) .03 (.14 .00 (.00 1.0C
Excessive exercise frequency (wee 1.45 (2.29 1.16 (2.15 75 67**

Note. N = 22 because two participants did not complete the final assessment interview.

*p < .05, ¥*p < .01, **p < .001

08
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Table A9. Correspondence Between Eating Disorder Examination and Eablogic
Momentary Assessmentl = 20)

paired t
EDE Variable EMA Variable r (df =19)
Purge episod Purge episod .82%** -.83
Vomiting episode Vomiting episode .86*** -.7C
Laxative episode Laxative episode g7** -.57
Diuretic episode Diuretic episode -1.2¢
Subjective binge episoc Self-identified binge episod .64** 2.69*%
Subjective binge episoc Loss of control episod .3E -8.55***
Weight concerns subsc Shape/Weight concer 21 @
Shape cocerns subsca Shape/Weight concer Az @

Note. N = 20 because 2 participants did not complete the final assessment and 2
participants did not complete the final assessment covering the same fiodeageEMA
due to palm pilot malfunction. EDE = Eating Disorder Examination; EMA = Ecalbgic
Momentary Assessment.

FPaired t-tests were not conducted because EDE and EMA variables were entdiffer
scales.
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Figure B1. Hypothesized Associations among Antecedents and Consequdnaesraf
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Figure B2. Schedule of In-Person and Ecological Momentary Assessments
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B6a. B6b.
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Figure B6. Fitted Linear Trends of Fullness Prior to (B6a.) and Follo(@6Q.) Purging
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Figure B7. Fitted Linear Trends of Stomach Pain Prior to (B7a.) and Fofjq®7b.) Purging
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