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ABSTRACT
The Long-Term Course of Bipolar Spectrum Disorder: Applications of the
Behavioral Approach System (BAS) Model
Rachel K. Gerstein
Doctor of Philosophy
Temple University, 2010
Doctoral Advisory Committee Chair: Lauren B. Alloy, Ph.D.

In this study, | tested predictions of the Behavioral Approach System (BAS)
model as applied to the course of bipolar spectrum disorders. In this model, when a
vulnerable individual experiences a BAS activation-relevant event, the egalatory
strength of the BAS interacts with pre-event BAS state and is likelydadea
hypomania/mania. In contrast, when a vulnerable individual experiences a BAS
deactivation-relevant event, the weak regulatory strength of the BA&dtgavith pre-
event BAS state and is likely to lead to depression. A secondary goal of this study
involved comparing the BAS model to the cognitive-vulnerability stress model oabipol
disorder. Toward this end, data from a sample of 217 individuals (112 individuals with a
diagnosis in the bipolar spectrum and 105 demographically similar, normal controls)
participating in the Longitudinal Investigation of Bipolar Spectrum DissrdeBS)
Project, a two-site prospective examination of the role of BAS, cognitivessiyhd life
events in the course of bipolar disorders among college students, were @nalyze

The results of this study suggest that there is some support for both the BAS
model and the cognitive-vulnerability stress model. Specifically, BAS+aelt cognitive

styles, in interaction with congruent positive life events, predicted hypomanic episode
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There was less support for either model in the prediction of depression. There was som
support for BAS sensitivity and BAS-relevant events each predicting theeaafurs
bipolar disorder. However, there was no support for the interaction of BAS sensitivity
and BAS-relevant events predicting the type and number of mood episodes. As such, this
study found more support for a BAS-related cognitive vulnerability-stress nasdel
compared to the “pure” BAS model, as applied to bipolar spectrum disorders.

Following a review of the results, strengths and limitations, as welirsat!

implications and potential future research directions are discussed.
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CHAPTER 1
INTRODUCTION

Bipolar disorder, occurring in 4.4% of the population (Merikangas et al., 2007),
has steep economic and social costs. It often has a severe course that irgroficemns
impairment in many areas of functioning. Indeed, bipolar disorder is the sixthdeadi
cause of disability among physical and psychiatric disorders worldwidedyl&

Lopez, 1996). Within the bipolar category, a group of disorders appears to form a
spectrum of severity from the milder cyclothymia, to bipolar Il disoraefylt-blown

bipolar | disorder (Akiskal, Djenderedjian, Rosenthal, & Khani, 1977; Birmaher, et al
2009; Cassano et al., 1999; Depue et al., 1981; Goodwin & Jamison, 1990; Shen, Alloy,
Abramson, & Sylvia, 2008). This dissertation studied the full range of bipolar spectru
disorders to gain a fuller picture of the course of the disorder.

The course of bipolar disorder tends to be predominantly depressive, have an
early onset, and include numerous episode recurrences (Goodwin & Jamison, 1990). In
general, manic episodes tend to begin more abruptly than depressive episodes.| Bipola
mood episodes tend to last between 1 and 13 months, with studies finding longer mood
episodes occurring before psychiatric medications were available (Go&diamison,

1990; Miller, Uebelacker, Keitner, Ryan, & Solomon, 2004). Episode duration may also
vary by type of episode, with depressive episodes often lasting much longer than mani
or hypomanic episodes (Kawa et al., 2005).

Evidence suggests that stressful life events, such as getting divorced@r losi

one’s job, play a large role in predicting the course of bipolar disorder. Spégifical

studies have found that individuals with a diagnosis in the bipolar spectrum tend to
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experience stressful life events prior to the onset of episodes of the digdio\ar (
Abramson, Neeren, et al., 2006; Alloy, Abramson, et al., 2005; Alloy, Reilly-Haonngt
Fresco, & Flannery-Schroeder, 2005; Johnson, 2005a; Johnson & Kizer, 2002). In
addition, it appears that negative life events play a role in predicting rgcaveirelapse,
especially from depressive episodes. Although independent severe nefgéverits
are not common before manic/hypomanic episodes, goal-attainment and goal-bte
events (such as getting an “A” on an exam), specifically, have been found to predict
increases in manic/hypomanic symptoms and episodes (Johnson, Sandrow, et al., 2000;
Johnson et al., 2008; Nusslock, Abramson, Harmon-Jones, Alloy, & Hogan, 2007).
Another factor that has been shown to influence the course of bipolar disorder is
the Behavioral Approach System (BAS), a motivational system in the braim#ysbe
dysregulated in individuals with bipolar disorder (Depue & lacono, 198®ere is
evidence that extreme fluctuations in activation and deactivation of the B &athto
episodes of mania, hypomania, and depression, characteristic of bipolar disdader (Al
Abramson, Walshaw, Cogswell, et al., 2006; Alloy, Abramson, Urosevic, Bender, &
Wagner, 2009). Another motivational system in the brain, the Behavioral Inhibition
System (BIS), is believed to regulate withdrawal and/or inhibition of behavior in
response to threat, punishment, and non-reward (Fowles, 1988; Gray, 1991). There is
some evidence that BIS sensitivity may be associated with depressioneAdby2008)
found that BIS sensitivity marginally predicted a shorter time to onseaur

depressive episodes when controlling for initial symptom levels. However, this pape

1 BAS dysregulation may not be specific to bipolmodder, but the focus of this dissertation willdre
bipolar disorder only.
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will focus on the BAS because theory and research have stressed its importhace in t
bipolar spectrum disorders.

Researchers have also investigated the neurological underpinnings é{She B
Depue and Collins (1999) hypothesized that the BAS involves dopaminergic (DA)
projections from the A10 nucleus in the ventral tegmental area (VTA) to thelfronta
cortex, amygdala, nucleus acumbens, ventral palladium, septum, and hippocampus, with
the DA activity in the nucleus acumbens playing the central role. Additionally,
considerable evidence suggests that left frontal cortical activetyeurophysiological
index of BAS activity (Davidson, Jackson, & Kalin, 2000; Harmon-Jones & Allen, 1998;
Sobotka, Davidson, & Senulis, 1992; Sutton & Davidson, 1997). Specifically, Harmon-
Jones et al. (2008) found that individuals with a diagnosis in the bipolar spectrum
exhibited greater relative left frontal cortical activation to a elmgling goal-striving
(BAS-activating) task, compared to control participants. The authors also found that
current manic symptoms predicted increased left frontal activation to Kse tas

Furthermore, these results fit well with conceptualizing depression as myalvi
hypoactive BAS, because previous research has indicated that depression and cognitive
vulnerability to depression are associated with decreased left frontighCactivity
(Debener et al., 2000; Gotlib, Ranganath, & Rosenfield, 1998; Henriques & Davidson,
1990, 1991; Nusslock, Shackman et al., 2007). Also consistent with these ideas is
research showing that increased left frontal cortical activity scaged with anger,
which is a BAS-relevant emotion (Harmon-Jones & Allen, 1998; Harmon-Jones &

Sigelman, 2001).
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The expanded BAS dysregulation theory (Urosevic, Abramson, Harmon-Jones, &
Alloy, 2008) integrates recent findings in motivation, affect, and bipolar disorder to
further clarify and build on the important ideas of the original BAS model. More
specifically, the expanded theory predicts that environmental stressorssdifieh a
events, perturb the already dysregulated BAS, leading to episodes osaepeasl/or
mania/hypomania.

Although the expanded BAS dysregulation theory makes direct predictions about
the influence of the BAS on the course of bipolar disorder, few prospective studies have
tested this theory yet. A better understanding of the influence of the BAS, i
combination with stressful life events, on the course of bipolar disorder could aid in the
generation of more informed and effective treatment strategies asswatbating
individuals at-risk for especially severe courses of bipolar disorder. Howwver
psychosocial interventions have been developed yet to modify or decrease ithaoldkel
of activation in an overly sensitive BAS. Recent work suggests that BAS-reldggant |
events, such as goal-attainment or goal-striving events, perturb the wesgkligted BAS
and lead to increases in hypomanic symptoms (Johnson, Sandrow, et al., 2000; Johnson
et al., 2008; Nusslock et al., 2007). Further work is needed to determine if other types of
stressful events, in combination with a dysregulated BAS, lead to increasgsdassile
or hypomanic symptoms as well as influence other aspects of the course af bipola
disorder.

Another model that has been applied to individuals with bipolar disorder is the
cognitive vulnerability-stress model. Research on cognitive style in bipstandér has

concluded that the cognitive styles of individuals with bipolar disorder have ractisti



BAS Approach to Bipolar Disorder

BAS-relevant aspect to them (Alloy, Abramson, Walshaw et al., 2009; Allojy-Re
Harrington, et al., 2005). Specifically, these individuals have cognitive stgdsetby
BAS-relevant characteristics such as goal striving, autonomy, andteriem; in
comparison, there is much less support for these individuals to have cognitive styles
marked by sociotropic or dependent concerns (Alloy, Abramson, Walshaw, et al., 2009;
Francis-Raniere, Alloy, & Abramson, 2006; Hammen, Ellicott, Gitlin, & Jamison, 1989)
Background

It is important to determine how the BAS and cognitive vulnerability-stress
models explain the course of bipolar spectrum disorders. Important variables that
contribute to the course of bipolar disorder include age of onset, as well as the number,
cycling, duration, and type of bipolar mood episodes. Age of onset of bipolar disorder is a
particularly important variable in offering clues about the likely course aitweder.
Median age of onset has been reported to be in the mid-20s (Goodwin & Jamison, 1990),
although there is some variance in age of onset across studies. Goodwin and Jamison
pooled data from 6 studies giving age of onset in 5-year intervals and found a peak age of
onset in the 15 to 19 year range, followed closely by the 20 to 24 range. More recent
research found that mean age of onset ranged from 18.2 years for bipolar | desorder
20.3 years for bipolar Il disorder (Merikangas et al., 2007). The four yeaopesatial
onset from 15 to 19 years is what Weissman et al. (1996) call the “hazard period” for
bipolar disorder.

The course of bipolar disorder for most individuals tends to be recurrent and
predominated by depression. Evidence suggests that within five yearsaftéexa

episode, 70%-80% of individuals with bipolar disorder will experience at least one
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recurrence (Miller et al., 2004). Further evidence also suggests that subsgindrxeats

of symptoms frequently exist between mood episodes and cause impairment. Suppes et
al. (2001) found that 37% of individuals with bipolar disorder reported having mild
symptoms between episodes, and 33% reported having significant symptoms between
episodes. Individuals with bipolar disorder also tend to spend significantly more time
with depressive symptoms than with manic symptoms (Miller et al., 2004).

Onset and duration of episodes are also important course variables and often
depend on the type of episode and length of iliness. On average, manic episodes begin
more abruptly than depressive episodes, with the former developing over a few days o
even hours (Goodwin & Jamison, 1990). In contrast, bipolar depression episodes tend to
develop over a few weeks. Episode duration in bipolar | disorder ranges from 4 to 13
months, with a longer duration found in studies of untreated populations (Goodwin &
Jamison, 1990). However, a more recent study found that median episode length was 1
month, and the median number of episodes per year was 1.2 (Miller et al., 2004).
Episode length also may vary by type of episode; indeed, another recent study &und th
the median length of a severe manic episode was 1 month, median length of a severe
depressive episode was 3 months (Kawa et al., 2005), and median length of a hypomanic
episode was 2-3 days (Bauer et al., 2006; Benazzi, 2001). Episode duration tends to be
stable through the course of bipolar disorder. However, cycle length, defiretase
from the onset of one episode to the onset of the next, tends to get shorter with each
episode recurrence (Cusin, Serretti, Lattuada, Mandelli, & Smeraldi, 2000; Go&dwi

Jamison, 1990; Kessing, Hansen, & Andersen, 2004).
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The Role of Sressful Life Events

A growing body of research suggests that the current environment has an
important role in the onset, course, and expression of bipolar spectrum disordsyrs (All
Abramson, et al., 2005; Grandin, Alloy, & Abramson, 2007; Johnson & Kizer, 2002;
Johnson & Roberts, 1995). Specifically, the literature has been consistent in suggesting
that individuals with a diagnosis in the bipolar spectrum tend to experiencesedtrea
stressful life events prior to the onset of episodes of the disorder (Allogm&ion, et al.,
2005; Alloy, Reilly-Harrington, et al., 2005; Grandin, Alloy, & Abramson, 2007; Johnson
& Kizer, 2002; Johnson & Roberts, 1995). However, much of the life events literature is
characterized by important methodological limitations, such as use of retiegpe
designs, poorly defined events, self-report measures, and failure to distinguishrbe
types of episodes (Alloy, Abramson, et al., 2005). As greater weight should heaive
the more methodologically sound studies, | only review those studies here.

The more methodologically sound studies provide strong, but not completely
consistent, evidence for the role of stressful life events in the onset of bipolar mood
episodes. Several prospective studies (Ellicott, Hammen, Gitlin, Brown,|& £990;
Hammen & Gitlin, 1997; Hunt, Bruce-Jones, & Silverstone, 1992) found that individuals
with bipolar disorder had a significantly higher relapse rate after adoefimany
negative life events than following periods of low stress. However, other stitthes
did not replicate these findings (McPherson, Herbison, & Romans, 1993) or found this
effect only for particular types of events (Hall, Dunner, Zeller, &Ej 1977; Pardoen,
Bauwens, Tracy, Martin, & Mendlewica, 1993) or only in women (Christensen et al.,

2003).
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Overall, there is somewhat inconsistent evidence that negative life pveditst
increases in depressive symptoms. Johnson et al. (2004) found evidence that negative
life events predicted increases in depressive symptoms over several monthfieeven a
controlling for baseline levels of depression. Two studies (Alloy, REidyington,

Fresco, Whitehouse, & Zechmeister, 1999; Reilly-Harrington, Alloy, Fresco, &
Whitehouse, 1999) suggest that the effects of life events are more pronounced in
individuals with negative cognitive styles. Both studies found that in undergraduates
with a history of hypomanic or depressive symptoms, negative life events pdedict
increases in depressive symptoms only among students with a negative cotyhgtive s
However, both of these studies examined mainly subsyndromal forms of bipolar disorder
in college students; thus, it is unclear if these results would generalize to other
populations.

There is also inconsistent evidence as to whether negative life events predict
manic/hypomanic symptoms in bipolar disorder. Five such studies (Alloy et al., 1999;
Johnson & Fingerhut, 2004; Johnson, Sandrow, et al., 2000; McPherson et al., 1993;
Reilly-Harrington et al., 1999) found no direct effect of negative life eventpesiactor
of increases in manic/hypomanic symptoms. However, there was evidence that som
subgroups, such as cognitively vulnerable individuals, may be vulnerable to increases i
manic/hypomanic symptoms after experiencing negative life everts/ (@t al., 1999;
Reilly-Harrington et al., 1999). Additionally, Johnson and Fingerhut (2004) found that
symptoms in the month before a severe negative life event predicted incneasesa.

Goal-attainment and goal-striving life events, in particular, have been

hypothesized to trigger episodes of hypomania/mania. Three prospective studies
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(Johnson, Cueller, et al., 2008; Johnson, Sandrow, et al., 2000; Nusslock, et al., 2007)
indeed found evidence that life events involving goal-attainment or goal-striereg w
particularly likely to trigger manic/hypomanic episodes among individuals avi
diagnosis in the bipolar spectrum. These findings are particularly relevidat t
expanded BAS dysregulation model.
The Behavioral Approach System (BAS) Model

Recent research on the BAS has shown that this motivational system also has
important implications for the course of bipolar disorder. The BAS dysregulatiory the
of bipolar disorder was first proposed by Depue and colleagues (Depue & Fuhrman,
1987; Depue & lacono, 1989) and has recently been expanded and reviewed by Urosevic
et al. (2008). The theory suggests that individuals vulnerable to bipolar disorder may
exhibit an overly sensitive BAS that is hyper-reactive to relevant cues.vdlherability
leads such individuals to experience great variability in their stateslet8AS
activation over time and across situations. A hyper-responsive BAS leadessigr
BAS activity in response to BAS activation-relevant life events involving gfaging
and attainment, reward incentive, and anger-evocation (Alloy et al., 2008; Allo
Abramson, Urosevic et al., 2009). In vulnerable individuals, the excessive activation of
the BAS is thought to lead to manic/hypomanic symptoms (Depue & lacono, 1989;
Urosevic, Abramson, Harmon-Jones, & Alloy, 2008). In contrast, excessivevdéaati
of the BAS in response to BAS deactivation-relevant events such as definite &bl
non-attainment of goals is reflected in depressive symptoms (Depue &&uht987;
Fowles, 1988, 1993; Urosevic et al., 2008). Thus, an important prediction of the BAS

dysregulation model is that individuals who have a highly sensitive BAS should be
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vulnerable to both manic/hypomanic and depressive states, or in other words, to bipolar
spectrum disorders.

Consistent with the BAS model are results showing that individuals with a
diagnosis of bipolar | disorder (Meyer, Johnson, & Winters, 2001) and individuals prone
to hypomanic symptoms (Meyer, Johnson, & Carver, 1999) exhibited elevated self-
reported BAS sensitivity and psychophysiological indices of BAS sengi{iéarmon-

Jones, et al., 2002; 2008). Individuals with a diagnosis of bipolar Il disorder, bipolar
NOS, and cyclothymia also exhibited higher self-reported BAS sensitiatyriormal

control individuals (Alloy et al., 2008). Additionally, high self-reported BAS switsit
predicted levels of positive affect and hypomanic symptoms over 17 days in a daily dia
study of students (Meyer, 2005), predicted an increase in manic symptoms over 6 months
in a sample of recovered individuals with a diagnosis of bipolar | disorder (Megér
2001), and predicted shorter time to onset of hypomanic/manic episodes in a sample of
individuals with bipolar spectrum disorders (Alloy et al., 2008). Furthermore, asing
retrospective behavioral high-risk design, Alloy et al. (2006) found that indigidual
selected on the basis of high self-reported BAS sensitivity were 6 tintedikeldy to

have a lifetime diagnosis of a bipolar spectrum disorder than individuals with neoderat
BAS sensitivity.

The BAS dysregulation theory proposes that BAS activation-relevant geemts
reward incentives, goal striving) should be associated with an increase indnp@mnd
manic, but not depressive, symptoms and episodes in individuals with bipolar disorder.
In support of this hypothesis, Johnson et al. (2000, 2008) found that life events involving

goal-attainment (BAS-relevant events) were significantly relatéuigher levels of

10
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follow-up manic, but not depressive, symptoms. Nusslock et al. (2007) found that goal-
striving events (e.g., taking final exams) predicted onset of hypomanic, but not
depressive, episodes among individuals with a diagnosis in the bipolar spectrum. In
addition, Urosevic et al. (2009) found that individuals with a diagnosis in the bipolar
spectrum experienced more BAS activation- and deactivation- relevantdifes¢han
normal controls. Furthermore, Alloy, Abramson, Whitehouse, et al. (2009) found that
BAS activation-relevant life events prospectively predicted increaasggpomanic
symptoms, whereas BAS deactivation-relevant life events predicted iesliaas

depressive symptoms in individuals with bipolar disorder.

A recent expanded BAS Dysregulation theory (Urosevic, Abramson, et al., 2008)
expands on the original BAS model by specifying a causal chain of eventgléadi
extreme states of BAS activity and inactivity. In the expanded theory, tie we
regulatory system of the BAS interacts with pre-event BAS state tct #fieecreation or
selection of BAS-relevant events, their appraisal, and the magnitude of e BA
responses to these events. The theory predicts that when an event is appraised as BAS
activation-relevant and the weak regulation of the BAS interacts witihdandual’s pre-
event BAS state, mania/hypomania is likely to occur. In contrast, the thealigtprthat
when an event is appraised as BAS deactivation-relevant and the weak regulditeon of
BAS interacts with an individual’s pre-event BAS state, depression is tikelgcur.
Furthermore, the theory suggests that the absence of major BAS activatihs
deactivation-relevant events is likely to lead to euthymia. Finally Xpaneled theory
also proposes that the frequency of BAS activation- vs. BAS deactivationfrieéssants

will predict the predominance of mania/hypomania vs. depression, respectively.

11
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The expanded BAS Dysregulation model might explain several aspects of the
course of bipolar disorder. For example, the predominantly depressive course of bipolar
disorder may be explained in terms of the experience and creation of BAS+ale@cti
relevant events among individuals with a diagnosis in the bipolar spectrum. As
previously mentioned, bipolar disorder is extremely impairing, and often it¢eti@c
increase over time. Alternatively, excessive BAS-activation in a vulreenadbividual
may lead to excessive goal striving. If this results in a failure, tightrbe a BAS-
deactivation event that may lead a vulnerable individual to experience depression.

Furthermore, it may be harder for individuals to return to euthymia following
BAS-deactivation and depression as compared to following BAS-activation and mania.
Depressed individuals often experience depressed mood, low motivation, and anhedonia,
all of which make it unlikely that a depressed individual will create or salgotl-
striving or goal-attainment event to try and pull themselves out of the depression.
However, manic individuals may unknowingly create or select BAS-deactivatsomse
as they fail to accomplish the high goals set for themselves in the episodenakais it
more likely that manic/hypomanic individuals might quickly switch to euthymia or
depression, whereas depressed individuals are likely to have longer episode duration
because of the difficulty involved in switching to euthymia.

The quick onset of mania might also be explained by the expanded BAS
dysregulation model; in an early stage of mania, individuals may not be awtare tha
increased sociability, increased self-confidence, and decreased neeéansly be
prodromes of mania (Lam & Wong, 2006). Some individuals may react to these

prodromes with more approach behaviors, such as seeking social stimulation and taking

12
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on challenges at work or home. This would further activate the BAS and might quickly
send an individual spiraling into a manic episode. Additionally, individuals experienci
manic prodromes may ruminate on positive emotions (Johnson, McKenzie, &
McMurrich, 2008), which may lead to efficacy and relevance appraisalwthiéd make
individuals vulnerable to increased BAS activation and thus, mania.

Finally, the expanded BAS dysregulation model may explain decreasileg cyc
length with each episode recurrence in bipolar disorder. Although it has not yet been
tested, it may be the case that the BAS becomes more dysregulated withisad e
over time, so that the BAS needs to be perturbed less and less each time for an individual
to experience relapse. This would result in the individual experiencing more and more
frequent episodes, but might not affect the duration of the episodes.

The Cognitive Vulnerability-Stress Model

Given the success of cognitive vulnerability-transactional stress models in
understanding unipolar depression, the logic of these theories has been extended to
bipolar disorder (Alloy, Abramson, Neeren, et al., 2006; Alloy, Abramson, et al., 2005;
Alloy, Abramson, Walshaw, Keyser, & Gerstein, 2006). The transactional part of the
cognitive vulnerability-stress model suggests that cognitive vulnerabiktdy liéads to
stress generation and greater exposure to life events, which can lead torbgudar
episodes. Thus, the transactional part of the model applied to bipolar disorder suggests a
two-hit model in which individuals with maladaptive cognitive styles not only reace
strongly to relevant life events, but also are exposed to such events more frequently

which, in turn, precipitates bipolar mood episodes.

13
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As in unipolar depression, maladaptive cognitive styles increase thadikelof
negative appraisals and processing of negative life events, thus leading to hegsless
and ultimately depressive symptoms (Alloy, Abramson, Neeren, et al., 20063afiee
cognitive processes that contribute vulnerability to episodes of unipolar depreasion m
also contribute vulnerability to episodes of bipolar depression.

There is some evidence that cognitive styles prospectively predictphession
and course of bipolar disorder, particularly in combination with stressful lifesvent
Three studies tested Beck’s (Beck, 1987) event congruence, vulnerabagy-str
hypothesis for sociotropic and autonomous cognitive styles in which the experience of
stressful life events congruent with one’s style (interpersonal eventsciotrspic
individuals and achievement events for autonomous individuals) should lead to an onset
or worsening of symptoms. Two studies (Hammen, et al., 1989; Hammen, Ellicott, &
Gitlin, 1992) reported that the interaction of sociotropy and negative interpersonts eve
predicted symptom severity, but not symptom onset. The Autonomy x Negative
Achievement Events interaction did not predict symptom severity. FrangisfBa
Alloy, and Abramson (2006) found that self-critical/perfectionistic cognityles
interacted with congruent (self-criticism-relevant) negative lienévto predict increases
in depressive symptoms and with congruent positive life events to predict inareases
hypomanic symptoms over a 4-month follow-up period.

Two studies tested the cognitive vulnerability-stress hypothesis of hopslessne
theory (Abramson, Metalsky, & Alloy, 1989) and Beck’s theory (Beck, 1967) for
attributional style and dysfunctional attitudes. In support of the hopelessnegs theor

Alloy, Reilly-Harrington, et al. (1999) reported that, among individuals with d mil

14
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diagnosis in the bipolar spectrum, a negative attributional style for negetints &t

Time 1 interacted with subsequent negative events to predict increases isidepres
symptoms, and a positive attributional style for positive events combined with subsequent
positive events to predict increases in hypomanic symptoms. Dysfunctionalesttin
combination with life events did not predict subsequent depressive or hypomanic
symptoms. In support of both hopelessness and Beck’s theories, Reilly-Harrington e
(1999) found that, in a large sample of individuals with unipolar depression and bipolar
disorder, controlling for initial symptom levels, Time 1 negative attributistyéés,
dysfunctional attitudes, and negative self-referent information processhgreeracted
significantly with subsequent negative life events to predict increaskEepressive
symptoms and, within the group of individuals with bipolar disorder, manic symptoms.

One factor that may contribute to some of the mixed findings on cognitive style in
bipolar disorder is the type of cognitive styles examined. Recent researfolcused on
BAS-relevant cognitive styles, which include themes of high drive/incentoteation
associated with high BAS sensitivity. There is some agreement amoagchese as to
which measures of cognitive style are BAS-relevant (performance @walugautonomy,
and self-criticism) and which are BAS-irrelevant (approval by othergtsopy, and
dependency) (Alloy, Abramson, Walshaw, et al., 2009).

Several studies on BAS-relevant cognitive styles have obtained resultsinglica
that individuals with bipolar spectrum disorders do indeed exhibit a unique cognitive
style profile with BAS-relevant characteristics. Results show thatithdils with
bipolar spectrum disorders, as compared to normal controls, exhibit higher saHrarit

(Rosenfarb, Becker, Khan, & Mintz, 1998) and higher perfectionism (Goldberg, Gerstei
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Wenze, Welker, & Beck, 2008; Scott, Stanton, Garland, & Ferrier, 2000). As compared
to unipolar depressed individuals, individuals with bipolar disorder scored higher on Goal
Attainment dysfunctional attitudes, but not dependent or achievement dysfunctional
attitudes (Lam, Wright, & Smith, 2004).

Most recently, Alloy, Abramson, Walshaw, et al. (2009) found that individuals
with a diagnosis in the bipolar spectrum differed significantly from normal@sran
BAS-relevant cognitive styles, but not on BAS-irrelevant dimensions of cogstiie
In addition, the authors found that some BAS-relevant cognitive styles sigtlifica
predicted the likelihood of onset of major depression and hypomania/mania.
Specifically, results showed that higher levels of self-criticsm autonomy predicted a
greater likelihood of hypomania/mania onset and higher autonomy was related to a
smaller likelihood of major depression onset.

These studies suggest that individuals with bipolar spectrum disorders evidence
cognitive styles marked by BAS-relevant traits of perfectionism, autpnesif-
criticism, and goal-striving; there is less consistent evidence that bipdiaduals’
cognitive styles are marked by sociotropic, dependent, or approval-seekimegstas one
typically sees in individuals with unipolar depression (see Zuroff, MongrainngoBa
2004, for a review). Furthermore, researchers suggest that it may be ttieatasgh
BAS sensitivity contributes to the development of an autonomous cognitive style, which
in turn, may contribute risk for the development of bipolar disorder (Alloy et al., 2009).

The Present Study
The purpose of the present study was to test some of the predictions of the

expanded BAS Dysregulation model regarding the course of bipolar spectrummdisorde
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among individuals with a diagnosis of bipolar Il, cyclothymia, and bipolar NOS. A
secondary aim of this study was to compare the expanded BAS Dysregulation model to
the Cognitive-Vulnerability Stress Model applied to the course of bipolar spectrum
disorders. To this end, several hypotheses were tested.

Hypotheses
All hypotheses tested involve the entire sample, unless otherwise noted.
Hypothesis 1.According to the BAS model, individuals with a more sensitive BAS
should be at higher risk for the onset of bipolar disorder. Consequently, one may expect
the onset of bipolar disorder to occur earlier in individuals with a more sensitiSe BA
Thus, BAS sensitivity would be associated with age of onset of bipolar spectrum
disorders, such that individuals with a more sensitive BAS would have an earlier age of
onset, and onsets of first episode mania/hypomania, in particular, than those gsth a le
sensitive BAS.
Hypothesis 2According to the BAS model, individuals with a more sensitive BAS are at
higher risk for developing episodes of bipolar disorder. Thus, BAS sensitivity would
predict time spent in a euthymic mood state, such that individuals with a mateeens
BAS would spend less time in euthymia, and more time in a mood episode, than
individuals with a less sensitive BAS.
Hypothesis 3. BAS sensitivity would predict the predominance of depression vs.
hypomania/mania in the course of bipolar spectrum disorders. Specifically, intBvidua
with a more sensitive BAS would have a predominantly hypomanic/manic course of
illness, whereas individuals with a less sensitive BAS would have a predominantl

depressive course of illness. In addition, scores on BAS-relevant cogyliee
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measures would predict the predominance of depression vs. hypomania/mania in the
course of bipolar spectrum disorders.

Hypothesis 4A higher number of stressful life events, and BAS-relevant events in
particular, are associated with increased risk for developing episodgmlair lmisorder.
Thus, a lower number of major BAS activation- and deactivation-relevant events woul
predict greater time in euthymia. Second, differences in the amount ofoiemieis
euthymia between normal control individuals and individuals with bipolar disordedwoul
be mediated by the number of BAS-activation and —deactivation relevant evants ea
group experienced.

Hypothesis 5.1t is possible that an increased number of BAS deactivation-relevant
events makes an individual more vulnerable to depressive episodes, while andncrease
number of BAS activation-relevant events makes an individual more vulnerable to
hypomanic episodes. Thus, those individuals with a predominantly depressive course of
bipolar disorder would experience a greater number of BAS deactivationnietents

than those with a predominantly manic/hypomanic course. Conversely, those individuals
with a predominantly hypomanic/manic course of bipolar disorder would experience a
greater number of BAS activation-relevant events than those with a preddyninant
depressive course. Similarly, the number of BAS-activation and —deactiveleoant
events would predict the proportion of the number of hypomania/mania vs. depressive
episodes and the proportion of days with hypomania/mania vs. depressive symptoms.
Hypothesis 6.If a sensitive BAS and an increased number of BAS activation-relevant

events leaves individuals more vulnerable to hypomanic episodes, then individuals in a
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depressive episode would be less likely than individuals in a manic/hypomanic episode t
generate or select goal-striving or goal-attainment events.

Hypothesis 7In the entire sample, the interaction of an individual’s BAS sensitivity with
the number of BAS activation-relevant events would predict the number of
hypomania/mania episodes over time. Relatedly, the interaction of BA8wgnsith

the number of BAS deactivation-relevant events would predict the number of episodes of
depression over time. These effects would be stronger for individuals withnasigm

the bipolar spectrum, as compared to normal controls. In addition, the interaction of an
individual’'s BAS-relevant cognitive styles with the number of congruent pestrents

would predict the number of hypomania/mania episodes over time. Relatedly, the
interaction of BAS-relevant cognitive styles with the number of congruegyatine

events will predict the number of depressive episodes over time.

Hypothesis 8.In the entire sample, the interaction of an individual’'s BAS sensitivity

with the number of BAS-relevant events would predict the time period between episodes;
a higher number of BAS-relevant events would predict less time between sd@ode
individuals with a more sensitive BAS. These effects would be stronger fordudisi

with a diagnosis in the bipolar spectrum.
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CHAPTER 2
METHOD
Participants and Procedures

The participants for this study are a subset of individuals selected from the
Longitudinal Investigation of Bipolar Spectrum Disorders (LIBS) Prqset Alloy et
al., 2008 for a complete reference; Alloy, Abramson, Walshaw, et al., 2009). The LIBS
study recruited participants at two sites, Temple University and the rditywef
Wisconsin. Over the course of 4 years, a total of 20,543 individuals at the universities,
ages 18-24, were screened using a Personal Data Sheet (PDS) and Depy&%83.’s
revised General Behavior Inventory (GBI). The PDS contained demographic
information, such as the individual's age, sex, and ethnicity. The GBI is a fgst-sta
screening instrument for identifying individuals with bipolar spectrum diserdghis
self-report questionnaire consists of two scales: the depression scale and th
hypomanic/biphasic scale. Cutoff scores based on Depue et al. (1989) were used to
determine the two inclusion groups of the study: high GBI (as defined by depressi
scale scores #1 and hypomanic/biphasic score$3) and low GBI (as defined by
depression scale scores < 11 and hypomanic/biphasic scores < 13). The high GBI group
was comprised of potential bipolar spectrum participants and the low GBI group was
comprised of individuals who were potential normal controls. Identified high GBI
participants were considered for the bipolar spectrum group, while low GBI individuals
were considered for the normal control group. Normal control and bipolar groups were

selected to be similar on the basis of age, sex, and ethnicity, resulting in a gaahpl
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was representative of the overall gender and ethnicity distribution froee Ph@his set
of high and low GBI participants was then invited into Phase Il of the study.

Participants invited into Phase Il of the study were given an expanded Schedule
for Affective Disorders and Schizophrenia -Lifetime diagnostic interfiemdicott &
Spitzer, 1978), which included both current and p&&-1V and Research Diagnostic
Criteria diagnoses. These interviews were administered by trairesd ek assistants
who were blind to participants’ Phase | GBI status. During Phase I, panticigso
completed several self-report questionnaires to obtain information on baseliseofevel
functioning and symptomatology. Participants who met the relevant diagnasti@cri
were then invited into the study in order to compose a bipolar spectrum group and a
normal control group that were selected to be demographically similar. Atdta30
individuals were interviewed at Phase II.

Inclusion criteria for the bipolar group in Phase Il consisted of 1) A cub@vit
IV and/or RDC diagnosis of bipolar Il disorder, cyclothymia, or bipolar NOS. If
cyclothymic, the participant must have shown the pattern for at least2 2e#
cyclothymic or bipolar NOS, a minimum of 2 days duration for the depressed or
hypomanic mood states; 3) At least 2 of the 12 biphasic behavioral patterns as defined b
Akiskal et. al. (1979), which include such biphasic patterns as psychomotor agitation
versus retardation, and high versus low energy; and 4) criterion B from the RDC
cyclothymic category was not used: “changes in mood often unrelated toadxeents
or circumstances” (Spitzer, Endicott, & Robins, 1978).

Exclusion criteria for the bipolar group consisted of 1) diagnosis of bipolar I (i.e.

current or past manic episodes as defined by dkt-1V or RDC); 2) bipolar
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symptomatology possibly caused by medications, ilinesses, and/or substance use.
Individuals who met criteria for bipolar | were excluded because a gda¢ ofverall

LIBS project was to predict first onset of manic episodes (i.e., conversion torhipola
status). However, a number of individuals did go on to develop first onset of manic
episodes during the study, and therefore manic episodes are included in this.analysis
(Overall, 18 individuals experienced at least 1 episode of mania during the colwse of t
study.) Exclusion criteria for the normal control group consisted of 1) currenstor pa
diagnosis of major depression, mania, hypomania, cyclothymia, or bipolar N&$y 2)
other current or past psychopathology as defined®y-1V or RDC; 3) possible organic
causes of mood disturbances (medications, illnesses, and/or substance use).

Of the eligible participants from Phase Il, 227 of the 285 eligible bipolar spectr
participants (110 at TU and 117 at UW) and 227 of the 308 (110 at TU, 117 at UW)
eligible normal control participants completed Time 1 assessments. Qf2Bddapolar
spectrum participants (110 at TU, and 114 at UW) and 224 normal control participants
(110 TU, 114 UW) participated in the longitudinal study. Due to a delay in being able to
obtain the data from the UW site, only participants from the TU site were idciudleis
study. This may bias the sample somewhat in terms of higher levels of psychmgpathol
and lower socioeconomic status. The sample was representative of the lagge Phas
screening sample on gender (65% female, 35% male), age, and ethnicityipdrastio
the final sample were assigned two interviewers, one to conduct the diagnostiewger
and one to conduct the life event interviews, in order to keep diagnostic and life events
data independent. Participants were followed prospectively at approxidatenth

intervals for an average of 1138 days (3.12 years) for mood episode data and 1208 days
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(3.3 years) for life event data. This discrepancy is due to missing datadoalse
individuals and inclusion of life events from RPAs 1-12 only.
Measures

Phase |: Sdlf-report Screening Measure. The revised GBI (Depue et al., 1989) is
a time-efficient, economical screening measure to assess riskefcines disorders in
large populations. In the present study, it was used to identify potential bipolar and
normal control individuals to invite for the Phase Il diagnostic screening interviee
revised GBI contains 73 items that assess core bipolar experiences anédueindy,
duration, and intensity on two subscales: Depression (D) and Hypomania and Biphasic
(HB) items combined. We used Depue et al.’s (1989) case-scoring method ifg ident
potential bipolar and normal control participants. Only items ratefeB)(or 4 {ery
often or almost constantly) on the GBI 4-point frequency scale contributed a point toward
the total score on each subscale. Based on the cutoffs recommended by Depue et al.
(1989), those participants who scoreill on the D scale arxl13 on the HB scale were
identified as potential bipolar spectrum participants, whereas those who had & B scor
11 and an HB score < 13 formed a potential Normal control group. The GBI has good
internal consistencyi§ = .90-.96), test-retest reliabilitys(= .71-.74), high specificity
(.99) and adequate sensitivity (.78) for bipolar spectrum conditions (Depue et al., 1989).
Additionally, the GBI has been validated extensively in psychiatric outpatielggeopl
and offspring of bipolar | patient samples (Klein, 1994).

Phase II: Diagnostic Interview. The expanded-SADS-L (Endicott & Spitzer,
1978) is a semi-structured diagnostic interview that assesses curreif¢tané history

of Axis | disorders. The exp-SADS-L interview has yieldsd .96 for bipolar spectrum
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diagnoses (Francis-Raniere et al., 2006). Extensively trained reseastanassind

clinical psychology Ph.D.s blinded to participants’ Phase | GBI status and scores
conducted the interviews. ConsenB#/-1V and RDC diagnoses were determined by a
3-tiered standardized diagnostic review procedure involving senior diagnostiothas a
expert psychiatric diagnostic consultant, Dr. Alan Gruenberg. The exp-3Adls®-
contained a family history section and used the Family History-RDC (Aselea

Endicott, Spitzer, & Winokur, 1977) to obtain information on family history of mood and
other disorders.

Prospective diagnostic measure. An expanded SADS-Change interview (exp-
SAS-C; Spitzer & Endicott, 1978) was administered every 4 months during the
prospective follow-up period. The exp-SADS-C was used to assess onsets, remissions
relapses, and recurrences of diagnosable episodes of Axis | psychopathology.
Interviewers were blinded to participants’ BIS/BAS and cognitive styleescas well as
their Phase | GBI scores and Phase |l diagnostic status. Featuretafgitadinal
Interval Follow-up Evaluation (LIFE-II; Shapiro & Keller, 1979) were addaethé exp-
SADS-C in order to systematically track the course of symptoms and episouhgs dur
follow-up. Although the LIFE-II tracks symptoms on a weekly basis, the exp-SADS
inquired about the presence of each symptom on a daily basis during each 4-month
interval. Interrater reliability for the exp-SADS-C in joint rags of 60 interviews for the
LIBS Project was goodk(> .80) (Francis-Raniere et al., 2006). In a validity study,
participants dated their symptoms on the exp-SADS-C with at least 70% accurac
compared with daily symptom ratings made over a 4-month period. In this study,

clinician-rated depression and mania/hypomania symptom scores fronptBABS-C
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were used in addition to DSM-IV and RDC mood episodes. The symptom scores were
computed as a count of the number of depressive and hypomanic/manic symptoms rated
as significant by the interviewer at each follow-up assessment.

Criteria for bipolar spectrumdisorders. DSM-1V and RDC criteria were used for
both the diagnosis of bipolar spectrum disorders and bipolar spectrum episodes. Bipolar
Il disorder was operationalized by the occurrence of one or B@velV or RDC major
depression (MD) episodes accompanied by at leasb8kklV or RDC hypomania
episode (see below for episode definitions). The presence of a manic or mixelt epis
precluded a bipolar Il diagnosis. The symptoms of bipolar Il disorder must haeel caus
clinically significant distress or impairment in functioning. However, cossisvith
DSM-1V, hypomanic episodes themselves did not need to cause impairment, but must
have been associated with an unequivocal change in mood and functioning that is
observable to others.

Cyclothymic Disorder was operationalized as recurrent periods of deprésst
meeting criteria for MD episode) and of hypomania (not meetingierfi@r manic
episode) that occurred over at least a 2-year period. During this 2-yexml, ey
symptom-free interval lasted no longer than 2 months. Give®dtlVV and RDC
Criterion A for Cyclothymic Disorder does not specify the minimum duration of
depressive or hypomanic periods required for the diagnosis, we required a 2-day
minimum duration for both kinds of periods based on the RDC criteria for hypomania.
We also required at least 2 hypomanic and 2 depressive periods within a year for a
cyclothymic diagnosis. Based on consultation with Dr. Jean Endicott, author of the

SADS-L, Criterion A symptoms for both depression (sadness or loss of interest) and
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hypomania (elevated, expansive, irritable) needed to be present at leastth@dday,

and participants needed at least 2 additional symptoms, for both kinds of periods.
Significant distress or impairment in important areas of functioning must hawe be
reported as a result of Cyclothymic Disorder@@M-1V diagnosis, but not for RDC
diagnosis. Cyclothymic Disorder was diagnosed only if the initial 2{yeaod of

cyclothymic symptoms was free of MD episodes. After the initial 2-gedod, MD

episodes could have been superimposed on the cyclothymic disorder, in which case both
cylothymic and bipolar Il disorder were diagnosed.

Criteria for bipolar spectrum episodes. For both exp-SADS-L and exp-SADS-C,
full-blown hypomanic episodes were defined according3-1V or RDC criteria.
Hypomanic episodes required an abnormally and persistently elevated, egpansi
irritable mood that lasts at least 4 daysD&M-1V and 2 days for RDC diagnosis.
Persistence of hypomanic mood mustl#% of waking hours in each hypomanic day
accompanied by either 2 (RDC) orB3M-1V) additional hypomanic symptoms. If the
mood is irritable rather than elevated or expansive, 1 more additional symptom must be
present for botSM-IV and RDC. Consistent wihSM-1V, the episode must be
associated with an unequivocal change in mood and functioning that is observable to
others; however, a hypomanic episode is not severe enough to cause marked impairment
in social or occupational functioning, or necessitate hospitalization, and theix@ are
psychotic features present (as this is the criteria for mania). dnesearch suggests
that hypomanic symptoms among individuals with a diagnosis in the bipolar spectrum
may even enhance functioning (Judd, Akiskal, Schettler, & Endicott, 2005). MD

episodes also were defined accordin®@&\-1V or RDC criteria requiring persistence of
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depressed mood or pervasive loss of interest to3#%6 of waking hours in each
depressed day and accompanied bp@\-1V) or 5 (RDC) additional depressive
symptoms. This depression has to be present for at least 2 weeks, cause clinically
significant distress or impairment, and not be the result of a substance orlmedica
condition.

Life events. A questionnaire and semi-structured interview were used to assess
life events over each 4-month follow-up period. The original Life Events Sdag (

Alloy & Abramson, 1999; Alloy & Clements, 1992; Needles & Abramson, 1990)

includes 134 major and minor negative life events in a wide variety of content domains
relevant to students. An expanded 177-item LES was used in this study that reduced t
number of negative events, but added positive events. LES items were written to
decrease ambiguous and redundant events and to eliminate “hierarchicalviteras

one event is a subset of another (e.g., failed an examination is a subset of doing poorly in
school). In addition, items that reflect obvious symptoms of depression or
hypomania/mania were eliminated from the LES. At each 4-month follow-up,

participants were asked to report on whether each event had occurred and how many
times it had occurred over the past 4-months.

Following completion of the LES, participants were interviewed with the Li
Events Interview (LEI; Alloy & Abramson, 1999). The LEI served as abiitiaand
validity check on the LES by providing explicit definitional criteria foravexperiences
counted as each event (e.g., an aunt with the flu would not meet the definitiona criteri
for the event, “close family member had a serious medical illness’a pridri probes to

determine whether the event definition criteria were met. On the LEhtdm@iewer
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reviewed every event endorsed by the participant on the LES to determine if the
experience met the definitional criteria. If it did not, the event was dasigjias a DNQ
(‘Does Not Qualify’) and was not counted in final event totals. The intervialser
dated the occurrence of each event that did qualify.

Both negative and positive event scores on the LES have shown excellent
reliability and validity (Alloy & Abramson, 1999; Alloy & Clements, 1992 édles &
Abramson, 1990). The combined LES/LEI procedure has also yielded excellent
reliability and validity. A rigorous interrater reliability study40 LEI interviews, in
which different interviewers independently interviewed the same partiqyéhin 2
days) with the LEI for the same 6-week interval, yielded an averade89 between
interviewers for rating and dating of events (Francis-Raniere, @086).

For this study, life events were classified into several differeagoaes: BAS
activation-relevant (e.g., starting a new job), BAS deactivatitavaat (e.g., not being
accepted into a graduate program of choice), BAS-irrelevant (e.g., uvyarantal
absence), goal attainment-relevant (e.g., won a significant award foacloerement),
positive goal attainment-relevant (e.g., accepted into major of choice), positive
achievement-relevant (e.g., getting onto a school sports team), negatiatginment-
relevant (e.g., flunked a class), and negative achievement-relevant (e.g., did p@orly on
final exam). Each LES event was a priori categorized by a consensuadesm® each
series of dimensions.

BISBAS Scales. The BIS/BAS Scales were developed by Carver and White
(1994) to quantify individual differences in sensitivity of the BIS and BAS. The

BIS/BAS scales are the most frequently used self-report measuresfputpose. The
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scales include 20 items, on 4-point Likert scales, ranging $tongly disagree to

strongly agree, and consist of one BIS subscale and three BAS subscales: Reward
Responsiveness (RR), Drive (D), and Fun-Seeking (FS). All subscales have
demonstrated adequate internal consistenagesafige from .59 to .74) (Alloy et al.,
2008; Carver & White, 1994) and good test-retest reliabilities and stabifitiesth

bipolar spectrum and normal control samples (Urosevic, Nusslock, et al., 2009).
Confirmatory factor analyses of the BIS/BAS Scales have confirmddtte structure

of one BIS scale and three correlated BAS subscales (Campbell-&#sarit, & Brown,
2004; Carver & White, 1994). Numerous studies support the construct validity of the
BIS/BAS Scales, including their relation to prefrontal cortical agthatfect, personality
traits, and performance on reaction-time and learning tasks involving vee(Ailloy et
al., 2008; Campbell-Sills et al., 2004; Harmon-Jones & Allen, 1998; Sutton & Davidson,
1997). The BIS/BAS scales were administered to participants in the fimplesat Time

1 of the study.

Cognitive Style Measures. The Dysfunctional Attitudes Scale (DAS), Form A (A.
Weissman & Beck, 1978) is a 40-item questionnaire that assesses dysfunctiefsal be
regarding concerns about others’ approval and performance expectations on 7-point
scales ranging frortotally agree to totally disagree. Two factors have been extracted
from the DAS: Approval by Others (ABO — 10 items: “My value as a person depends
greatly on what others think of me”; “If others dislike you, you cannot be happy”) and
Performance Evaluation/Perfectionism (PE — 15 items; “If | do not do assvether
people, it means | am an inferior human being”; “If | fail partly, it is abdmbeing a

complete failure”) (Cane, Olinger, Gotlib, & Kuiper, 1986; Segal, Shaw, &y&B89).

29



BAS Approach to Bipolar Disorder

PE has been found to be a BAS-relevant dimension of dysfunctional attitudes, but ABO
is not relevant to BAS sensitivity (Alloy, Abramson, Walshaw et al., 2009). Cane et al
(1986) reported that PE accounted for 47% of the variance in DAS scores ancuhad an
0.84, whereas ABO accounted for 14% of the variance in DAS scores anddad an

0.76. Both factors have shown good construct validity (Francis-Raniere et al., 2006;
Segal et al., 1989). The overall DAS has also shown strong internal consistenct-and te
retest reliability in undergraduate samples (Alloy et al., 2000; OlivBaé&mgart, 1985).

The Sociotropy-Autonomy Scale (SAS; Beck, Epstein, Harrison, & Emery, 1983%0-
item gquestionnaire designed to assess Beck’s (1987) depressive personaliywitbdg items
each on the Sociotropy (“I find it difficult to be separated from people | loveim“afraid of
hurting other people’s feelings”) and Autonomy (“It is very important thatliffee to get up
and go wherever | want”; “I value work accomplishments more than | value mald@ngd”)
subscales. Autonomy assesses valuing of achievement, mobility, and freedorarfieohand
was determined to be BAS-relevant, whereas Sociotropy measures valattacbfment and
fears of abandonment and rejection by others and was determined to be BAGntréAlloy,
Abramson, Walshaw, et al., 2009). Each item is rated on % agreement on 5-point scales (0%,
25%, 50%, 75%, 100%). The Sociotropy and Autonomy scales have good internal consistency
(e =0.90 and 0.93, respectively) and high retest reliability (Beck et al., 1983; Zuabff e
2004). The Sociotropy scale also has high concurrent validity with other measures of
dependency and affiliation (Clark, Beck, & Brown, 1992), whereas the Autonomy scale is
moderately correlated with an autonomy subscale of another questionnaikee{Gla, 1992).

The Depressive Experiences Questionnaire (DEQ; Blatt, D'Af8it@Quinlan, 1976) is

66 items, rated on 7-point scales (fretmongly disagree to strongly agree), and has 3 factors
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measuring the depressive personality styles hypothesized by Blattl&78): Dependency,
Self-Criticism, and Efficacy. Self-Criticism (“There is a calesable difference between how |
am now and how | would like to be”; “I have a difficult time accepting weaknessagself’)
and Efficacy (“I have many inner resources [abilities, strengths$et'my personal goals and
standards as high as possible”) were determined to be BAS-relevant, whereadddey
(“Without support from others who are close to me, | would be helpless”; “I haveutiffic
breaking off a relationship that is making me unhappy”) was determined to ba®@kSant
(Alloy, Abramson, Walshaw et al., 2009). The DEQ has high internal and retabtlitgl(Blatt
et al., 1976; Zuroff, Moskowitz, Wielgus, Powers, & Franko, 1983). The factors have shown
good construct validity (Zuroff et al., 2004).
Satistical Analysis Plan

Preliminary Analyses.

Several course variables were examined to determine the course of bipolar
disorder within our sample. Means and standard deviations were calculatadifor e
course variable, life event variable, BAS sensitivity variable, and tegmulnerability
score. Two-tailed t tests were conducted to determine differencesbdtveebipolar
and normal control groups on all of the above variables. To determine if there were
significant differences among the average time between episodegresiant of the
number of mood episodes, an ANOVA was conducted. ANOVAs and planned contrasts
were also used to determine the effect of group on suicidal ideation and suicigasatte
(Due to missing data, the sample size for each analysis varies dependington whi

variables were included.) Pearson correlations were conducted to determine the
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relationship between ethnicity, age, gender, comorbidity, treatment stadusocad
episode and life event variables.
Hypothesis 1.

It was hypothesized that BAS sensitivity would be associated with ayesef of
bipolar spectrum disorders, such that individuals with a more sensitive BAS would have
an earlier age of onset, and onsets of first episode mania/hypomania, in partiaular, tha
those with a less sensitive BAS. To test this hypothesis, BAS sensitioiBsssere
correlated with age of onset of bipolar disorder, including first episode of layparand
depression among individuals with a diagnosis in the bipolar spectrum. The sample siz
for this analysis was 32.

Hypothesis 2.

It was hypothesized that BAS sensitivity would predict time spent in a eudhymi
mood state, such that individuals with a more sensitive BAS would spend less time in
euthymia than individuals with a less sensitive BAS. To test Hypothesis 2, BAS
sensitivity scores were correlated with time spent in euthymia. Thelsaize for this
analysis was 92, including 55 normal controls and 37 individuals with bipolar disorder.
Hypothesis 3.

It was hypothesized that BAS sensitivity would predict the predominance of
depression vs. hypomania/mania in the course of bipolar spectrum disorders. Int the firs
part of this hypothesis, BAS sensitivity scores were correlated widraeneasures of
hypomanic and depressive course of bipolar disorder. In addition, a regression was
conducted with covariates in step 1 and BAS sensitivity in step 2 to predict several

measures of hypomanic and depressive course of bipolar disorder. The sample size for
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these analyses was 92, including 55 normal controls and 37 individuals with bipolar
disorder.

In the second part of this hypothesis, pearson correlations were conducted
between cognitive vulnerability scores and several measures of depegstive
hypomanic course of bipolar disorder. This hypothesis was also tested in another, more
conservative way to determine the effect of BAS-relevant cognitivessitylpredicting
the course of bipolar disorder. A regression was conducted with covariates in step 1,
BAS-irrelevant cognitive styles in step 2, and BAS-relevant cognitivessiy step 3.

The sample size for both of these analyses was 200, including 105 normal controls and 95
individuals with bipolar spectrum disorder.
Hypothesis 4.

It was hypothesized that a lower number of major BAS activation-relevantse
would predict greater time in euthymia. Normal control individuals would spend more
time in euthymia than individuals in the bipolar spectrum and this group diffenendd
be mediated by the number of BAS activation-relevant events each grougecger
To test this, pearson correlations were conducted between BAS activationaawents
time spent in euthymia, and a t-test was conducted to determine group dieyaribe
number of BAS activation events. Although mediation hypotheses are often tested b
using the causal steps approach popularized by Baron and Kenny (1986), a bootstrapping
approach (Shrout & Bolger, 2002) was used here, as it is a more stringent test for
mediation. This approach increases power and maintains reasonable control over the
Type | error rate. Bootstrapping is a nonparametric resampling technique tha

empirically generates an approximation of the sampling distribution. The procedure
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yields point estimates and percentile confidence intervals for direct anecintdital
effects. The sample size for this hypothesis was 199, including 104 normal controls and
95 individuals with bipolar spectrum disorder.
Hypothesis 5.

It was hypothesized that individuals with a predominantly depressive course of
bipolar disorder would experience a greater number of BAS deactivationnieéents
than those with a predominantly manic/hypomanic course. Conversely, those individuals
with a predominantly hypomanic/manic course of bipolar disorder would experience a
greater number of BAS activation-relevant events than those with a preddyninant
depressive course. Similarly, the number of BAS-activation and —deactivaguarnel
events would predict the proportion of the number of hypomanic/manic vs. depressive
episodes and the proportion of days with hypomanic/manic vs. depressive symptoms.

Individuals who experienced more days in hypomanic episodes than depressive
episodes were considered to have a predominantly hypomanic course of illnesaswher
individuals who experienced relatively more days in a depressive episode were
considered to have a predominantly depressive course of illness. Similachguats
who experienced more hypomanic episodes than depressive episodes were dasidere
have a predominantly hypomanic course of iliness, whereas individuals who experience
more depressive episodes than hypomanic episodes were considered to have a
predominantly depressive course of iliness. T-tests were conducted toidetgraup
differences in the number of BAS deactivation-relevant events and BAS mctivat
relevant events experienced by individuals with a predominantly hypomanic versus

depressive course of illness. Thus, each analysis was conducted twice — dneeldyst
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in episode course of illness and once for the number of episodes course of illness. The
sample size for this hypothesis was 108.

To investigate this hypothesis a second way, linear regressions were conducted
using the number of BAS activation-relevant and deactivation-relevaetifets to
predict the course of illness. The regressions were conducted with covarstegs 1
and BAS Activation (or Deactivation) relevant events in step 2. BAS Adiivaind
BAS Deactivation events were tested separately.

Hypothesis 6.

It was hypothesized that individuals in a depressive episode would be less likely
than individuals in a manic/hypomanic episode to create or select goadestmngoal-
attainment events. Logistic regression was used to determine if individwals i
hypomanic episode vs. in a depressive episode subsequently were more likely to
experience a BAS activation-relevant or goal attainment event in the nodothirig the
onset of the episode. Regressions were conducted with covariates in step 1, and days in
hypomania or depression (or hypomanic or depressive episodes) in step 2 prddicting t
occurrence of a BAS activation-relevant or goal attainment event in the notiattirig
the onset of the episode. BAS activation-relevant events were rated on relgvance b
panel of experts; only those events rated >2, on average, were included. Paticipant
were coded as “having a BAS activation or goal-attainment-relevant’af’they had at
least one of these types of events in the 30-day period following the onset of a mood

episodé. The sample size for this hypothesis was 98.

2 This 30-day period was selected in order to capawsbort period of time following thenset of a mood
episode that tends to include stress generation
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To investigate this hypothesis a second way, t-tests were conducted to détermine
there were significant differences between the number of BAS activaterant and
goal attainment-relevant events after an episode of hypomania as cortapatter an
episode of major depression or minor depression.
Hypothesis 7.

The reformulated BAS dysregulation model hypothesizes that the inberatti
an individual's BAS sensitivity with the number of BAS activation-relevaethés would
predict the number of hypomania/mania episodes over time. Relatedly, thetimenic
BAS sensitivity with the number of BAS deactivation-relevant events wouttigbtbe
number of episodes of depression over time. These effects would be stronger for
individuals with a diagnosis in the bipolar spectrum, as compared to normal controls. In
addition, the interaction of an individual’'s BAS-relevant cognitive stylels thik number
of congruent positive events would predict the number of hypomania/mania episodes
over time. Relatedly, the interaction of BAS-relevant cognitive styissthhe number of
congruent negative events would predict the number of depressive episodes over time.

A power analysis was conducted to determine if we had a sufficiently large
sample of bipolar individuals, who also completed the BAS sensitivity measure,db dete
a medium effect size. Using 6 predictors (time in study, treatment stamosthadity,
BAS sensitivity, BAS relevant events, and BAS sensitivity x BAS relewaenite) and a
sample size of 88, our power is .37. Power of at least .8 is needed to detect a medium
effect and thus, we did not have sufficient power to detect a medium size effect in the

data. However, because this was a central hypothesis of the study, | did amalyses
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to at least examine the effect sizes in the data. The sample for this higpwitiesled 35
individuals in the bipolar group and 53 in the normal control group.

Hierarchical regression was used to determine whether the interactiorSof BA
sensitivity and BAS-relevant life events predicted the number of hypomanic or
depressive mood episodes over time. In all analyses, the length of time in theadudy w
included in step 1. Step 2 included the other covariates, treatment status and
comorbidity, step 3 included BAS sensitivity (or BAS subscale), step 4 included the
appropriate life events term, and step 5 included the interaction of BAS senaitigity
the life events score. Initial regressions showed multicollinearity,atidgcthat there
was a strong correlation between two or more predictors in a model. As suggested b
Field (2009), all variables were centered around the grand mean. All regressithmns f
hypothesis used centered variables and interaction terms, unless othetetse\When
BAS sensitivity significantly contributed to the regression model, subscatlee BAS
were also examined.

In order to determine group differences, a regression was also conducted to
determine the effect of the 3-way interaction between group, BAS segsiind BAS
activation-relevant (and deactivation relevant) events in the predictioqpofranic (and
depressive) episodes. The 3-way interaction was added to the previous regression
analyses in step 6. Post hoc probing was conducted and considered the interactions
between BAS sensitivity and BAS activation-relevant (and deactivatievarg) events
for individuals with bipolar disorder as compared to the normal controls. Following
procedures described by Aiken and West (1991) and Holmbeck (2002) for probing and

graphing significant interactions, we computed two new conditional moderator eariabl
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(= 1 SD from the mean of BAS sensitivity) and new interactions that incorporated the
conditional variables. We then ran two post-hoc regressions, each of which involved
simultaneous entry of BAS activation-relevant or deactivation-relevant® BAS
sensitivity and the BAS x BAS activation-relevant or deactivation-ralesents
interaction term (Holmbeck, 2002). From these analyses, we derived unstandardized
betas (slopes) and a regression equation for normal controls and bipolar spectrum
participants with high (BD above the mean) and low @D below the mean) BAS
sensitivity.

In the cognitive vulnerability-stress analyses, the sample size was 20dingc
105 normal controls and 95 individuals with bipolar disorder. Thus, there was sufficient
power to detect at least a medium effect. Hierarchical regression egsousetermine if
the interaction of BAS-relevant or BAS-irrelevant cognitive stylescamgjruent life
events predicted the number of hypomanic or depressive mood episodes over time. In all
analyses, the length of time in the study was included in step 1. Step 2 included the other
covariates, treatment status and comorbidity, step 3 included the specificveognit
vulnerability score, step 4 included the appropriate life events term, and stepdgdhcl
the interaction of the cognitive vulnerability score and the life events soia.
regressions showed multicollinearity, indicating that there was a stooredation
between two or more predictors in a model. As suggested by Field (2009), &lesaria
and interaction terms were centered around the grand mean. All regressiorss for thi
hypothesis used centered variables, unless otherwise noted.

When significant interaction effects emerged from the analyses, planneastontr

were conducted to determine the relationship between the number of life events and the
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number of mood episodes for individuals with high vs. low cognitive vulnerability.
Planned contrasts were conducted with a median split of the cognitive vulnerability
scores to separate the high vs. low groups.

Hypothesis 8.

It was hypothesized that the interaction of an individual's BAS sensitivity w
the number of BAS-relevant events would predict the time period between episodes;
increasing numbers of BAS-relevant events would predict less time betpisedes for
individuals with a more sensitive BAS. These effects would be stronger fordudisi
with a diagnosis in the bipolar spectrum.

Hierarchical linear regression was conducted with BAS sensitivity, BAévant
events, and the interaction of BAS sensitivity and BAS-relevant eventedistprs of
the length of time between mood episodes. Initial regressions showed multgailine
indicating that there was a strong correlation between two or more predictioes
models. As suggested by Field (2009), all variables were centered around the grand
mean. All regressions for this hypothesis used centered variables, unlesssether
noted. All regressions controlled for treatment status and comorbidity in Step detn or
to determine group differences, a regression was conducted to examine thef ¢fffec
3-way interaction between group, BAS sensitivity, and BAS activation-relevants
(or BAS deactivation-relevant events) in predicting time between episdties3-way
interaction was added on Step 4 of the previous regression analyses. The samgie siz
this hypothesis was 88, including 35 individuals in the bipolar group and 53 in the normal

control group.
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CHAPTER 3
RESULTS
Preliminary analyses
Demographics Information

SPSS version 16.0 was used for all major analyses. The bipolar group included
112 individuals and the normal control group included 105 individuals. The mean age at
study entry was 19.77 yeald) = 1.87 years). The sample was 64.5% female and 55.6%
Caucasian. The two groups did not differ significantly on gerie{@; 215) = .021p
>.05,B =.02), ethnicity F(1, 215) = 3.850p >.05,B = .27), or ageK(1, 215) = .313p
>.05,B = .13). See Table 1 for complete demographic information.

Descriptive Statistics

Means and standard deviations were calculated for each variable (se@)rabl
The longer individuals were in the study, the more likely they were to experience lif
events and mood episodes. Thus, length of time in study was controlled for in all
analyses involving episodes or life events.

An ANOVA was conducted to determine if there were significant differenc
among the average times between episodes as a function of the number of mood
episodes. The results show that there was a significant effect of the numimerdof m
episodes on the time between mood episda@s,63) = 4.063p<.05. This suggests that
the more mood episodes participants experienced, the shorter the amount of #me ther

was between the episodes.
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Table 1. Demographic Characteristics of the Sample

Normal Controls (N=105) Bipolar Group (N=112)

Age in years, mean (S.D.) 19.9 (1.922) 19.66 (1.835)
Female 68 (64.8) 72 (64.3)
Male 37 (35.2) 40 (35.7)
Ethnicity

Caucasian 60 (56.6) 62 (53.9)
African-American 22 (20.8) 33 (28.7)
Asian 3(2.8) 5(4.3)
Hispanic/Latino 7 (6.6) 4 (3.5)
Mixed/Other 14 (13.2) 11 (9.6)

Note. Values enclosed in parentheses represent the percentage of the group ifi,each ce
except when noted.
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Table 2. Descriptive Statistics and Group Differences Among Studyblesia

Variable Normal Bipolar Group Whole T- Effect
Controls Mean (S.D.) Sample Value Size
Mean (S.D.) Mean (S.D.) (r)
LE Follow 1200.82 1203.68 1207.89 165 .00
Up (726.82) (740.58) (732.69)
n=99 n=102 n=201
EP Follow 982.96 1289.35 1137.81 -.918 14
Up (541.70) (3377.46) (2455.09)
n=105 n=114 n=219
Total ME .55 4.57 2.63 (6.88) -4532 -.30
(1.42)*** (9.08)*** n=223
n=107 n=116
DEP days 17.92 106.04 63.34 (.13) -4.470 -.05
(60.38)***  (1195.38)*** n=223
n=107 n=116
Hypo days .73 33.43 17.59 (57.98) -4.358 -.28
(3.90)*** (77.52)*** n=223
n=107 n=116
DEP EPs .46 2.34 1.43 (4.21) -3.394  -.22
(1.33)*** (5.59)*** n=223
n=107 n=116
Hypo EPs .09 (.52)*** 2.23 1.20 (4.27) -3.839 -25
n=107 (5.75)*** n=223
n=116
BAS-A 69.38 87.89 (82.18) 78.52 (73.81) -1.776 -.13
events (63.32) n=102 n=200
n=98
BAS-D 49.76 74.92 62.35(62.39) -2.892 -.20
events (47.18)* (72.52)* n=200
n=98 n=102
BAS Sensitivity
BAS Total 36.73 40.92 38.41 (6.13) -3.397 -.34
(5.91)*** (5.65)*** n=92
n=55 n=37
Fun 10.28 11.87 10.92 (2.54) -3.180 -.31
Seeking  (2.29)** (2.61)** n=97
n=58 n=39
Reward 16.05 17.29 16.55(1.98) -3.113 -31
(1.88)** (1.92)** n=95
n=57 n=38
Drive 10.38 11.76 (2.25)* 10.94 (2.67) -2.544 -.26
(2.81)* n=38 n=94
n=56
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BAS-Relevant Cognitive Styles

DAS-PE 2.22 3.20 2.71(1.09) -7.168 -.45
(.73)*** (1.18)*** n=204
n=102 n=102

SAS-A 94.50 104.20 99.30 (13.21) -5.656  -.37
(12.67)***  (11.93)*** n=206
n=104 n=102

DEQ-SC  -93 46 (1.02)***  -.26 (1.17) -10.429 -59
(.87)*** n=97 n=200
n=103
BAS-Irrelevant Cognitive Styles

DAS- 3.47 (.86)* 3.82(1.12)* 3.65(1.01) -2.494  -.17

ABO n=102 n=102 n=204

SAS-S 82.00 90.04 18.58 (85.98) -3.174 -.22
(16.39)* (19.83)* n=206
n=104 n=102

DEQ-DEP -1.05(.82)* -.72(1.02)* -.89 (.93) -2.550 -.18
n=103 n=102 n=205

Note. * p<.05, ** p<.01, ***p<.001; all significance testgere 2-tailed; LE Follow Up= Average follow up
period for life events, EP Follow Up = averagedullup period for mood episodes, Total ME = totabiho
episodes, DEP days = days in a depressive epiblype, days = days in a hypomanic or severe hypomanic
episode, DEP EPs = total depression episodes, Hipso= total hypomanic or severe hypomanic episodes,
BAS-A events = total BAS activation-relevant eve®8S-D events = total BAS deactivation-relevant
events, DAS-PE = Dysfunctional Attitudes Scale-Beriance Evaluation Subscale, SAS-A = Sociotropy-
Autonomy Scale- Autonomy Subscale, DEQ-SC = Depredsxperiences Questionnaire — Self-Criticism
Subscale, DAS-ABO = Dysfunctional Attitudes Scal@proval By Others Subscale, SAS-S= Sociotropy-
Autonomy Scale-Sociotropy Subscale, DEQ-DEP= DegivesExperiences Questionnaire — Dependency
Subscale.
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There was a significant effect of group on lifetime suicidal ided{@n217) =
29.111,p<.05,r = .25, and prospective suicidal ideatigf2, 214) = 10.805<.05,r =
.11. Planned contrasts revealed a significant difference on lifetime suiciaabmand
prospective suicidal ideation between normal controls and bipolar indiviti{2alg) =
7.387,p<.05,r = .45, and(214) = 4.228p<.05,r = .28, respectively. The bipolar
spectrum group exhibited greater lifetime and prospective suicidal idelagiorhe
normal control group. There was also a significant effect of group on lifeticidesui
attemptsF(2, 217) = 3.968p<.05,r = .04, but not prospective suicide attenipd, 214)
=1.522,p>.05,r =.01. Planned contrasts revealed a significant difference on lifetime
suicide attempts between normal controls and bipolar individig21s7) = 2.561p <.05,
r =.17, such that bipolar individuals exhibited more lifetime suicide attempts.

Differences between Bipolar group and Normal control group

There were no significant differences between the bipolar group and the normal
control group on demographic variables. The bipolar group scored significantly higher
than the normal control group on total mood episodes, days in depression, days in
hypomania, depression episodes, hypomania episodes, BAS deactivation-relentst e
BAS sensitivity, BAS subscales of Fun-Seeking, Reward, and Drive, DASAEA,
DEQ-SC, DAS-ABO, SAS-S, and DEQ-DEP (see Table 2 for means and standard
deviations).

Relationship between Demographics and Study Variables

The relationship between ethnicity, age, gender, comorbidity, treatment status

and mood episode and life event variables were examined. Comorbidity, as determined

by the presence of an Axis | disorder other than bipolar disorder and/or a phobia, and
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treatment status, as defined by ever having sought therapy or psychedrcation,
were significantly positively correlated with total life events, B&&vant life events,
total mood episodes, hypomanic episodes, and treatment status (see TableI8for furt
information). Thus, comorbidity and treatment status were controlled for in analyse
when BAS-relevant life events and mood episodes were the dependent variables.
Tests of Hypotheses
Hypothesis 1

It was hypothesized that BAS sensitivity would be associated with ageeifains
bipolar spectrum disorders, such that individuals with a more sensitive BAS would have
an earlier age of onset, and onsets of first episode mania/hypomania, in partiaular, tha
those with a less sensitive BAS. There were no significant correlationsdreBAS
sensitivity and earliest age of onset of any type of mood episod66, p (1-tailed)
>.05, earliest age of onset of hypomania/manmia08, p (1-tailed) >.05, or earliest age
of onset of depressiors.07,p (1-tailed) >.05. Partial correlations were conducted
controlling for family history of bipolar disorder; there were no significantetations
between BAS sensitivity and earliest age of onset of any type of mood episdife p
(1-tailed) >.05, earliest age of onset of hypomania/manial2, p (1-tailed) >.05, or
earliest age of onset of depression06,p (1-tailed) >.05.

Hypothesis 2

It was hypothesized that BAS sensitivity would predict time spent in a eudhymi

mood state, such that individuals with a more sensitive BAS would spend less time in

euthymia than individuals with a less sensitive BAS. There were significgatives
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Table 3. Correlations Among Study Variables.

Variable 1 2 3 4 5 6 7 8 9 10
1. Age -

2. Sex .07 -

3. Eth .08 .09 -

4 BAS -05 .03 .07 -

5. LE -09 06 -06 .14 -

Total

6.BAS .00 -05 -06 .16 .10 -

events

7.Eps -01 -08 -07 .21*.03 33FFr

Total

8.Dep -.04 -03 -01 .25%.01 25xFx g Ex*

Eps

9.Hypo .03 -10 -10 .09 .04 29FFx 8lxxk Z Rk

Eps

10.CO -08 .05 -09 .09 .18* 30*** 17* 13 .15* -
11. TS -01 .13 -08 -.13 .20* 29%* 22** (09 27%F* 38 **

Note. * p<.05, ** p<.01, **p<.001; Eth = Ethnicity, BAS Behavioral Activation System Sensitivity, LE
Total = total Life Events, BAS Events = total BASlevant life events, Eps Total = total mood episode
Dep Eps = total episodes of depression, Hypo Ejpsat episodes of hypomania or severe hypomania, CO
= comorbidity, TS = treatment status
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correlations between BAS sensitivity and time spent in euthymia for the waoiple,
r=-.23,p<.05, but not for the bipolar group alome-.12,p >.05. Higher BAS
sensitivity was associated with less time spent in euthymia. Contriahhgmily
history of bipolar disorder, there were significant correlations for the veaohpley=-
.28,p <.01, but not for the bipolar group alome;.26,p >.05. Given that the magnitude
of the correlation for the bipolar group alone was the same as that for the whole sampl
with family history controlled, it suggests that the correlation for the bipotaupgvas
nonsignificant because of insufficient statistical power (n = 37 for the bigaap
alone).
Hypothesis 3

It was hypothesized that BAS sensitivity would predict the predominance of
depression vs. hypomania/mania in the course of bipolar spectrum disorders. Jecifica
individuals with a more sensitive BAS would have a predominantly hypomanic/manic
course of iliness, whereas individuals with a less sensitive BAS would have a
predominantly depressive course of iliness. In addition, BAS-relevant isegstijle
measures would predict the predominance of depression vs. hypomania/mania in the
course of bipolar spectrum disorders.
Hypothesis 3a: BAS sensitivity would predict the predominance of depression vs.
hypomania/mania in the course of bipolar spectrum disorders.
BAS sensitivity was significantly correlated with the number of hypormsevere
hypomanic episodess.18,p (1-tailed) <.05, and the percentage of days spent in a

hypomanic/severe hypomanic episode24,p (1-tailed) <.05 (see Table 4 for detailed
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Table 4. Hypothesis #3. Summary of Correlations between BAS Sensitivity,t@egni
Vulnerability Measures, and Course Variables.

1 2 3 4 5 6 7 8 9 10

1. -

BAS

2. 18 -

DAS-

PE

3. 41> .09 -

SAS-

A

4. 33*FF .66*F 27%*

DEQ-

SC

5. -.03 64%x* - 20%*  39%* -

DAS-

ABO

6. 19 S50 .04 ALFx 67 -

SAS-

S

7. .01 38 -7 18** B8 2% -
DEQ-

DEP

8. .18* 22%%  22%*  33** .08 .04 .02 -
Hypo

Eps

9. .02 22%** .06 A19** .10 10 .07 -.15* -
Dep

Eps

10. 24* .09 A9 27 -.07 .02 .09 46** -.02 -
Hypo

Days

11. 27* 28** .09 29%* 12 .09 .02 .15* 34%F* A5xH*
Dep

Days

Note. All tests are one-tailed. p<.05, ** p<.01, ***p<.001; BAS = Behavioral Actation System

Sensitivity, DAS-PE = Dysfunctional Attitudes Sc#erformance Evaluation Subscale, SAS-A =
Sociotropy-Autonomy Scale- Autonomy Subscale, DEQ=SDepressive Experiences Questionnaire —
Self-Criticism Subscale, DAS-ABO = Dysfunctionaltifides Scale- Approval By Others Subscale, SAS-
S= Sociotropy-Autonomy Scale-Sociotropy SubscaleQEDEP= Depressive Experiences Questionnaire —
Dependency Subscale, Hypo Eps = total hypomarseeere hypomanic episodes, Dep Eps = total
depression episodes, Hypo Days = days spent ip@nhgnic or severe hypomanic episode/total days in
study, Dep Days = days spent in a depressive episddl days in study.
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information). BAS sensitivity was significantly correlated with thecpatage of days
spent in a depressive episode,27,p (1-tailed) <.05, but not with the number of
depressive episodeas;.02,p (1-tailed) >.05. In addition, when using a regression model
and entering covariates in the first step of the equation, BAS sensitivity didtpre

the percentage of days spent in a hypomanic episode, BEU8B3) = 9.317p<.05,
and the number of depressive episodes, B=R@§,83) = 3.476p<.05. However, BAS
sensitivity did not significantly predict the number of hypomanic episodes or the
percentage of days spent in a depressive episode.

Hypothesis 3b: BAS-relevant cognitive vulnerability scores would predict the
predominance of depression vs. hypomania/mania in the course of bipolar spectrum
disorders.

As determined by previous research (Alloy, Abramson, Walshaw, et al., 2009),
measures of BAS-relevant cognitive styles included the Dysfunctiontldes Scale
performance evaluation subscale (DAS-PE), Sociotropy-Autonomy Scalernokuy
subscale (SAS-A), and Depressive Experiences Questionnaire - selbforsubscale
(DEQ-SC). Measures of BAS-irrelevant cognitive styles included &® &pproval by
others subscale (DAS-ABO), SAS sociotropy subscale (SAS-S), and DEQddepy
subscale (DEQ-DEP). Results showed that the DAS-PE, SAS-A, and DEQ-SC were
significantly positively correlated with the number of hypomanic episodeS;/SAnd
DEQ-SC were significantly positively correlated with the percentdglays spent in
hypomanic epsisodes, and DAS-PE and DEQ-SC were significantly pgsdoretlated
with the percentage of days spent in depression and the number of depressive episodes

(see Table 4). BAS-irrelevant cognitive styles, such as the DAS-ABO.SSA8d DEQ-
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DEP, were not significantly correlated with the number of hypomanic or def@ress
episodes or percentage of days spent in hypomania or depression.

Utilizing regression, results indicated that the BAS-relevant cognitpe af
DEQ-SC significantly predicted the percentage of days spent in hyporBaniz4,F(1,
166) = 4.877p<.01. No BAS-relevant or BAS-irrelevant cognitive style significantly
predicted the number of hypomanic episodes, depressive episodes, or the peofentage
days spent in depression.

Hypothesis 4

It was hypothesized that a lower number of major BAS activation-relevants
would predict greater time in euthymia. Normal control individuals would spend more
time in euthymia than individuals in the bipolar spectrum and this group diféeevenad
be mediated by the number of BAS activation-relevant events each grougezeeéri

Time spent in euthymia was significantly negatively correlatéd BAS
activation-relevant eventss-.20,p<.05, and BAS deactivation-relevant events,.20,
p<.05. This indicates that a greater number of BAS relevant events predicteohé&Bs ti
euthymia. Furthermore, diagnostic group and time spent in euthymia geifecantly
positively correlated, B=7.9045.39,p<.001. Normal control participants spent more
time in a euthymic state than did bipolar individuals.

A bootstrapping approach (Shrout & Bolger, 2002) to mediation was used here.
Tests of simple indirect effects indicated that the relationship between diagosp
and euthymia was not significantly mediated by BAS activation-relevant&p >.05.
However, this bootstrapping operation assumes normality of the standard erronaind is

preferred. Thus, we examined the bootstrap results for the indirect effectlsthis
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indicated that the mediator was not significant, as the 95% confidence intelvdésic
zero (.0056, -.0072). Both the preferred and non-preferred tests for mediation are in
agreement that BAS activation-relevant events do not significantly teetea
relationship between diagnostic group and euthymia.
Hypothesis 5

It was hypothesized that individuals with a predominantly depressive course of
bipolar disorder would experience a greater number of BAS deactivationnieéents
than those with a predominantly manic/hypomanic course. Conversely, those individuals
with a predominantly hypomanic/manic course of bipolar disorder would experience a
greater number of BAS activation-relevant events than those with a preddyninant
depressive course. Similarly, the number of BAS-activation and —deactivelBoant
events would predict the proportion of the number of hypomanic/manic vs. depressive
episodes and the proportion of days with hypomanic/manic vs. depressive symptoms.

Based on episode data, 108 participants experienced at least 1 mood episode and
of those, 73 participants (68%) were determined to have experienced a depressé/e cours
of bipolar disorder and 35 participants (32%) experienced a hypomanic course af bipola
disorder. Based on the days in episodes, 90 participants were determined to have
experienced a depressive course of bipolar disorder and 18 participants (17%)
experienced a hypomanic course of bipolar disorder.

T-tests were conducted to determine group differences in the number of BAS
deactivation-relevant events and BAS activation-relevant events exetienc
individuals with a predominantly hypomanic versus depressive course of illnessts T-te

revealed a significant difference between hypomanic and depressive episosteaf

51



BAS Approach to Bipolar Disorder

illness for BAS activation-relevant event®5) = 1.677p (1-tailed)<.05y = .17, with
individuals with a depressive course experiencing more BAS activatiorantlevents.
There were no significant differences between the groups on the number of BAS
deactivation-relevant events and total BAS-relevant events. When using the days
episode course of iliness, there were no significant group differences in BA&ianti
or deactivation-relevant events, or total BAS-relevant events.

Utilizing linear regression, results showed that BAS activation-aekesvents
significantly predicted the percentage of days spent in depreBsor22,F(1, 196) =
8.682,p<.01, such that as BAS activation-relevant events increased, so did the percentage
of days in depression (see Table 5 for a summary of these results). BABawxtiva
relevant events also significantly predicted the proportion of depresssaepito total
episodesB = .17,F(1, 196) = 5.546p<.05, such that as BAS activation-relevant events
increased, so did the proportion of depressive episodes to total episodes. However, these
effects were not significant when controlling for treatment status and catitprdBAS
deactivation-relevant events significantly predicted the percentaggosgdant in
depression, B=.21®(1, 196) = 9.128p<.01, such that as BAS deactivation-relevant
events increased, so did the percentage of days in depression. However, thigsffect
not significant when controlling for treatment status and comorbidity. All ottedyses
were not significant.

Hypothesis 6

It was hypothesized that individuals in a depressive episode would be less likely

than individuals in a manic/hypomanic episode to create or select goadestmngoal-

attainment events.
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Table 5. Hypothesis 5. Linear Regression Using Number of BAS Adivadind BAS
Deactivation-Relevant Life Events to Predict Course of lliness.

Predictor Variable B SEB B R AR AF
Overall Model Predicting Days in Hypomania .06 .04 A1
Treatment Status .00 .00 .08
Comorbidity .02 .01 .20%
BAS Activation Events .00 .00 -.03
Overall Model Predicting Days in Hypomania .06 .04 .03
Treatment Status .00 .00 .08
Comorbidity .02 .01 .20%
BAS Deactivation Events .00 .00 -.01
Overall Model Predicting Proportion of Episodes of Hypomania 13 A1 .261
Treatment Status .07 .02 22%*
Comorbidity 15 .05 22*%*
BAS Activation Events .00 .00 -.04
Overall Model Predicting Proportion of Episodes of Hypomania 13 A1 .108
Treatment Status .07 .02 22%*
Comorbidity A5 .05 .22%*
BAS Deactivation Events .00 .00 -.02
Overall Model Predicting Days in Depression 14 13 3.66
Treatment Status .02 .01 13
Comorbidity .06 .02 23**
BAS Deactivation Events .00 .00 14
Overall Model Predicting Days in Depression 14 A2 2.991
Treatment Status .02 .01 .13
Comorbidity .06 .02 24**
BAS Activation Events .00 .00 A3
Overall Model Predicting Proportion of Episodes of Depression .07 .06 2.804
Treatment Status .01 .03 .02
Comorbidity .18 .07 .20*
BAS Activation Events .01 .00 A3
Overall Model Predicting Proportion of Episodes of Depression .06 .04 .362
Treatment Status .02 .03 .04
Comorbidity .18 .07 21*
BAS Deactivation Events .00 .01 .05

NOTE.*p < .05, *p < .01
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Logistic regression was used here, and Table 6 presents a summary of tigs findi
Results showed that greater days spent in a hypomanic episode, both with and without
controlling for treatment status and comorbidity, significantly predicteeateyr

likelihood of a subsequent BAS activation-relevant or goal-attainment everarmfter
episode of hypomania. Additionally, a greater number of hypomanic episodes
experienced, controlling for treatment status and comorbidity, significaraticted a
greater likelihood of subsequent BAS activation or goal attainment-relevants efter

an episode of hypomania. Also, the overall model including number of hypomanic
episodes experienced, treatment status, and comorbidity, significantly @dettiiet
likelihood of subsequent BAS activation or goal attainment-relevant evesitaaft
episode of major depression. However, the number of hypomanic episodes was not a
significant predictor in this model.

Furthermore, greater days spent in a depressive episode, while contamlling f
treatment status and comorbidity, significantly predicted a greatéhdike of a
subsequent BAS activation-relevant or goal-attainment event after adespismajor
depression. In addition, a greater number of depressive episodes experienced, both with
and without controlling for treatment status and comorbidity, significantly gisstia
greater likelihood of a subsequent BAS activation-relevant or goal-agatmelevant
event after an episode of either major or minor depression. The number of depressive
episodes alone was a significant predictor of events after a minor depyé&sgioot after
a major depression.

Utilizing t tests, results indicated that, on average, individuals experienced a

higher number of BAS activation and goal attainment-relevant eventaafegisode of
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Table 6. Logistic Regression Predicting BAS and Goal-Relevant Ewveltsnth After Onset of
Mood Episodes

B(SE) Wald Odds Ratio X° df

Prediction of BAS or GA Events after Hypomania

Overall Model 19.11* 5
Treatment Status -.56(.60) .88 .57

Comorbidity -.21(.52) 17 .81

Days in Hypomania 20.43(7.38)** 7.66 7.45

Overall Model 7.13 5
Treatment Status -.49(.57) 74 .61

Comorbidity -.40(.48) .70 .67

Days in Depression .83(1.41) 353 2.30

Overall Model 61.82*** 4
Days in Study .00(.00) 2.38 .99

Treatment Status -.07(.30) .05 .94

Comorbidity .00(.75) .00 1.00

Hypomania Episodes  1.73(.40)*** 18.72 5.61

Overall Model 8.26 4
Days in Study .00(.00) .52 1.00

Treatment Status .23(.20) 1.40 1.25

Comorbidity .39(.49) .63 1.47

Depressive Episodes  .11(.08) 1.70 111

Prediction of BAS or GA Events after Major Depression

Overall Model 10.44 5
Treatment Status -.35(.66) .28 71

Comorbidity -1.71(.71)* 586 1.14

Days in Hypomania .14(6.12) .00 1.15

Overall Model 24 .51 % 5
Treatment Status -.19(.75) .07 .83

Comorbidity -1.54(.75)* 424 .22

Days in Depression 6.38(1.97)*** 10.50 591.18

Overall Model 9.49* 4
Days in Study .00(.00) .36 1.00

Treatment Status .10(.23) 19 1.11

Comorbidity 1.73(.70)* 6.08 5.62

Hypomania Episodes  .00(.05) .00 1.00

Overall Model 13.76* 4
Days in Study .00(.00) .00 1.00

Treatment Status 11(.22) .26 1.12

Comorbidity 1.89(.77)* 6.03 6.60

Depressive Episodes  .08(.05) 3.34 1.09
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Table 6(continued).

B(SE) Wald Odds Ratio X df

Prediction of BAS or GA Events after Minor Depression

Overall Model 1.23 5
Treatment Status -.45(.56) 624 64

Comorbidity .03(.46) .01 1.03

Days in Hypomania 2.78(4.59) .37 16.15

Overall Model 7.97 5
Treatment Status -.32(.60) .29 73

Comorbidity .25(.49) .27 1.29

Days in Depression 3.94(1.61)* 599 51.40

Overall Model 4.09 4
Days in Study .00(.00) 44 1.00

Treatment Status .10(.20) .25 1.10

Comorbidity .02(.47) .00 1.02

Hypomania Episodes .06(.06) 197 1.06

Overall Model 41.67*** 4
Days in Study .00(.00) .00 1.00

Treatment Status -.04(.26) .03 .96

Comorbidity -.87(.63) 1.89 42

Depressive Episodes ~ .99(.23)*** 18.23 2.68

NOTE.*p < .05, **p < .01, **p <.001
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hypomania (M = .55, SE = .10) than after an episode of major depression (M = .30, SE =
.09). This difference was significat(®7) = 5.337p (1-tailed) <.001. Similarly, on
average, individuals experienced a smaller number of BAS activation and goal
attainment-relevant events after an episode of hypomania than after an episwoaiar
depression (M = .68, SE = .12). This difference was signifi¢anj = 5.337p (1-
tailed)<.001.
Hypothesis 7

It was hypothesized that the interaction of an individual's BAS sensitivity w
the number of BAS activation-relevant events would predict the number of
hypomania/mania episodes over time. Relatedly, the interaction of BA8wsgnsith
the number of BAS deactivation-relevant events would predict the number of episodes of
depression over time. These effects would be stronger for individuals withnasigm
the bipolar spectrum, as compared to normal controls. In addition, the interaction of an
individual’'s BAS-relevant cognitive styles with the number of congruent pestrents
would predict the number of hypomania/mania episodes over time. Relatedly, the
interaction of BAS-relevant cognitive styles with the number of congnetive
events would predict the number of depressive episodes over time.
BAS Model

Prediction of hypomanic episodes.

Results indicated that whereas the overall model including the interactigxSof B
sensitivity and BAS activation-relevant events, and all main effagtsfisantly

predicted the number of hypomanic episodes, the main effects of BAS senarvity
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BAS activation events and their interaction were not significant predicttine model
(see Table 7).

Prediction of depression episodes.

Results indicated that the overall model including the interaction of BAS
sensitivity and BAS deactivation-relevant events, and all main effegtsfisantly
predicted the number of depressive episodes (see Table 8). However, the robof effe
BAS sensitivity was the only significant predictor in the model. The BAS slaisseare
also examined. The model including the interaction of Funseeking and BAS
deactivation-relevant events, and all main effects, significantlygesstlthe number of
depressive episodes. The Funseeking subscale was the only significant predlictor. A
other regressions involving the Drive and Reward subscales were not significant.

Group differences.

In order to determine group differences, a regression was conducted to mketermi
the effect of the 3-way interaction between group, BAS sensitivity, andagf&tion-
relevant events in the prediction of hypomanic episodes. The 3-way interaction was
significant,B = -.29,p<.05. Post hoc probing found that, among the normal controls, the
BAS x BAS activation-relevant events interaction term was not signifingedicting
hypomanic episode8(F=-.22,p > .05). Similarly, among the bipolar group, the BAS x
BAS activation-relevant events interaction term was not significant aqgpireg
hypomanic episode8F=-.27,p > .05). As the effect sizes are in the small, but
reasonable range, it is likely that we do not have sufficient power to detecicsiginif
differences. However, it should be noted that the effect of the interactionrgasifathe

bipolar group than among the normal controls.
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Table 7. Hypothesis #7. Hierarchical Linear Regression Using BASIt#ity and BAS-
Relevant Cognitive Vulnerability Scores to Predict Hypomanic Episodes.

Predictor Variable B SEB B R AR F
BAS Model
Overall Model .29 .02 5.564***
Days in Study .01 .00 A 2Fx*
Treatment Status 1.13 .64 .19
Comorbidity 187 141 .14
BAS .09 .10 .09
BAS-A Events .01 .01 .10
BAS x BAS-A Events .00 .00 -.28
Cognitive Vulnerability Model
Overall Model .26 .06 9.686***
Days in Study .00 .00 33F**
Treatment Status 1.10 .35 24
Comorbidity .85 .73 .09
DAS-PE .49 .34 A1
BAS-A Events .01 .01 .07
DAS-PE x BAS-A Events .02 .00 N R
Overall Model .26 .07 9.840***
Days in Study .00 .00 33rr*
Treatment Status 1.10 .35 24**
Comorbidity .85 .73 .09
DAS-PE .49 .34 A1
PosGoal Events .00 .01 .01
DAS-PE x PosGoal Events .02 .01 26%**
Overall Model 27 .08 10.507***
Days in Study .00 .00 33F**
Treatment Status 1.10 .35 24**
Comorbidity .85 .73 .09
DAS-PE .49 .34 A1
PosAchEvents .00 .01 .02
DAS-PE x PosAch Events .05 .01 .Q3x**
Overall Model .22 .01 8.048***
Days in Study .00 .00 32%**
Treatment Status 1.09 .34 23%*
Comorbidity .90 72 .09
SAS-A .06 .02 A7
BAS-A Events .01 .01 .08
SAS-A X BAS-A Events .00 .00 .09
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Table 7(continued).

Predictor Variable B SEB B R AR F

Cognitive Vulnerability Model

Overall Model .21 .00 7.482%**
Days in Study .00 .00 L32%**
Treatment Status 1.09 .34 23**
Comorbidity .90 72 .09
SAS-A .06 .02 A7
PosGoal Events .00 .01 .02
SAS-A x PosGoal Events .00 .00 .03
Overall Model .21 .00 7.531%**
Days in Study .00 .00 32%%*
Treatment Status 1.09 .34 23**
Comorbidity .90 72 .09
SAS-A .06 .02 A7
PosAchEvents .01 .01 .04
SAS-A x PosAch Events .00 .00 .03
Overall Model .22 .02 7.732%**
Days in Study .00 .00 33rH*
Treatment Status 1.11 .35 24
Comorbidity .84 .75 .08
DEQ-SC .52 .33 13
BAS-A Events .01 .01 .08
DEQ-SC x BAS-A Events .01 .00 .15
Overall Model .22 .02 7.845%**
Days in Study .00 .00 33rH*
Treatment Status 1.11 .35 24**
Comorbidity .84 .75 .08
DEQ-SC .52 .33 13
PosGoal Events .00 .01 .02
DEQ-SC x PosGoal Events .01 .01 .16*
Overall Model .23 .03 8.198***
Days in Study .00 .00 33*F**
Treatment Status 1.11 .35 24
Comorbidity .84 .75 .08
DEQ-SC .52 .33 13
PosAch Events .01 .01 .03
DEQ-SC x PosAch Events .03 .01 .18**

NOTE. All variables are centeredp ¥ .05, *p < .01, ***p <.001, BAS = BAS sensitivity, BAS-A = BAS
activation-relevant events, DAS-PE = DysfunctioAtltudes Scale-Performance Evaluation Subscale,
PosGoal Events = Positive Goal-Relevant Eventsi&to&vents = Positive Achievement Events, SAS-A
= Sociotropy-Autonomy Scale Autonomy Subscale, EEEQ= Depressive Experiences Questionnaire —
Self-Criticism Subscale.
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Table 8. Hypothesis #7. Hierarchical Linear Regression Using BASItity and BAS-
Relevant Cognitive Vulnerability Scores to Predict DepressiveoHpss

Predictor Variable B SEB B R AR F
BAS Model
Overall Model .15 .00 2.311*
Days in Study .00 .00 .28**
Treatment Status -.27 .69 -.05
Comorbidity 183 151 .14
BAS .22 .10 23*
BAS-D Events .00 .01 .01
BAS x BAS-D Events .00 .00 -.06

Cognitive Vulnerability Model

Overall Model .13 .00 3.992%**
Days in Study .00 .00 27FF*
Treatment Status A2 37 .03
Comorbidity 1.16 .77 A2
DAS-PE .79 .36 .18*
BAS-D Events .01 .01 .10
DAS-PE x BAS-D Events .00 .01 .07
Overall Model A2 .00 3.615**
Days in Study .00 .00 2 Tr**
Treatment Status A2 37 .03
Comorbidity 1.16 .77 A2
DAS-PE .79 .36 .18*
NegGoal Events -02 106 -00
DAS-PE x NegGoal Events 31 1.05 .02
Overall Model 14 .00 4,545%**
Days in Study .00 .00 2TF*
Treatment Status A2 37 .03
Comorbidity 1.16 .77 A2
DAS-PE .79 .36 .18*
NegAchEvents .06 .03 A7*
DAS-PE x NegAch Events .01 .02 .04
Overall Model A1 .01 3.538*
Days in Study .00 .00 2TF*
Treatment Status .09 .36 .02
Comorbidity 125 .76 13
SAS-A .01 .03 .03
BAS-D Events .01 .01 A2
SAS-A x BAS-D Events .00 .01 .10
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Table 8. (continued).
Predictor Variable B B B R AR F

Cognitive Vulnerability Model

Overall Model .09 .00 2.836*
Days in Study .00 .00 27
Treatment Status .09 .36 .02
Comorbidity 125 .76 13
SAS-A .01 .03 .03
NegGoal Events -02 1.08 .00
SAS-A x NegGoal Events -05 .12 -.05
Overall Model 13 .01 4.289%**
Days in Study .00 .00 2 Tr**
Treatment Status .09 .36 .02
Comorbidity 125 .76 13
SAS-A .01 .03 .03
NegAchEvents .07 .03 .20*
SAS-A x NegAch Events .00 .00 A1
Overall Model 15 .00 4.762%**
Days in Study .00 .00 27
Treatment Status .10 37 .02
Comorbidity 1.19 .79 A2
DEQ-SC 1.04 .34 25**
BAS-D Events .01 .10 .10
DEQ-SC x BAS-D Events .00 .01 .02
Overall Model 14 .00 4.525%**
Days in Study .00 .00 2 Tr**
Treatment Status .10 .37 .02
Comorbidity 1.19 .79 A2
DEQ-SC 1.04 .34 25**
NegGoal Events -28 107 -02
DEQ-SC x NegGoal Events -23 .78 -.02
Overall Model .16 .00 5.371%**
Days in Study .00 .00 2 Tr**
Treatment Status .10 37 .02
Comorbidity 1.19 .79 A2
DEQ-SC 1.04 .34 25%*
NegAch Events .06 .03 A7
DEQ-SC x NegAch Events .00 .03 -.00

NOTE. All variables are centeredp £ .05, *p < .01, ***p <.001, BAS = BAS sensitivity, BAS-D = BAS
deactivation-relevant events, DAS-PE = Dysfunctidkttitudes Scale-Performance Evaluation Subscale,
NegGoal Events = Negative Goal-Relevant Events Adad=vents = Negative Achievement Events, SAS-
A = Sociotropy-Autonomy Scale Autonomy SubscalE(@SC = Depressive Experiences Scale — Self-
Criticism Subscale.
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Similar analyses were conducted to predict depressive episodes. The 3-way
interaction between group, BAS sensitivity, and BAS deactivation-relevants
significantly predicted depressive episodes, -.37,p <.05. Post hoc probing was
conducted and considered the interactions between BAS sensitivity and BAS
deactivation-relevant events for individuals with bipolar disorder as compatesl to t
normal controls. This interaction was not significant among the bipolar group, which
may be due to insufficient power. Among normal controls, the BAS x BAS deamtivati
relevant events interaction term predicted depressive epiddde?.02,p < .05). For
high BAS sensitivity, the slope was significantly different from z&e €.67,t(51) = -
2.393,p < .05), as was the slope for low BAS sensitivBy«.93,t(51) = 3.309p <.01).
Among individuals with both high and low BAS sensitivity, more BAS deactivation-
relevant events were associated with more depressive episodes.

Cognitive Vulnerability Model

Prediction of hypomanic episodes.

Results for the BAS-relevant cognitive styles indicated that the model ingludi
the interaction of DAS-PE and BAS activation-relevant events, and all mantseffe
significantly predicted the number of hypomanic episodes (see Table 7). Thetiotera
was significant in this model (see Figure 1). Planned contrasts reveal8&Aat
activation-relevant events had a slightly stronger association with laypompisodes for
individuals with high DAS-PE scoreB%£.03), as compared to individuals with low DAS-
PE scores,B=.004).

Similar results were obtained when including positive goal-relevant emdnts a

positive achievement-relevant events in the equation instead of BAS activdé&wvant
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Figure 1. Hypothesis #7: Interaction Between DAS-PE and BAS-A (BAS aotivat

relevant) Events Predicts Hypomanic Episodes.
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events. The interaction between DAS-PE and positive goal-relevant everatsavas
significant (see Figure 2). Planned contrasts revealed that positiveetpant events
had a greater association with hypomanic episodes for individuals with hi§AHEA
scores B=.03), as compared to individuals with low DAS-PE scoigs,004). Also, the
interaction between DAS-PE and positive achievement-relevant events nifisasig
(see Figure 3). Planned contrasts revealed that positive achievemeattrelents had a
greater relationship with hypomanic episodes for individuals with high DAS:&Es
(B=.05), as compared to individuals with low DAS-PE scofgs,q1). Similarly, the
model including the interaction of SAS-A and BAS activation-relevant events,land al
main effects, significantly predicted the number of hypomanic episodes. Howalyer
the main effect of SAS-A events significantly contributed to the model. Siregalts
were obtained when using positive goal-relevant and positive achievemeantele
events.

Lastly, the model including the interaction of DEQ-SC and BAS activation-
relevant events, and all main effects, significantly predicted the numbgpomanic
episodes. The interaction approached significgnee)53 (see Figure 4). Planned
contrasts revealed that BAS activation-relevant events had a shge#ier association
with hypomanic episodes for individuals with high DEQ-SC scdses0@), as compared
to individuals with low DEQ-SC score$%.01).

Similar results were obtained when including positive goal-relevant evahts a

positive achievement-relevant events in the equation instead of BAS activdé&wvant
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Attainment Relevant) Events Predict Hypomanic Episodes.
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Figure 3. Hypothesis #7: Interaction Between DAS-PE and PosAch (Positive

Achievement-Relevant) Events Predict Hypomanic Episodes.
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Figure 4. Hypothesis #7: Interaction Between DEQ-SC and BAS-A (BAS Aiciiva

Relevant) Events Predict Hypomanic Episodes.
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events. The interaction between DEQ-SC and positive goal-relevant events was
significant (see Figure 5). Planned comparisons revealed that positivelgoalat
events had a greater relationship with hypomanic episodes for individuals with high
DEQ-SC scoresB=.03), as compared to those with low DEQ-SC scoBss0(). The
interaction between DEQ-SC and achievement-relevant events was alsoasig)(see
Figure 6). Planned comparisons revealed that positive achievement-relesatst had a
greater association with hypomanic episodes for individuals with high DE@€ss
(B=.07), as compared to those with low DEQ-SC scoBss0().

Results for the BAS-irrelevant cognitive styles indicated that the mioclebing
the interaction of DAS-ABO and positive interpersonal life events, and all rfiaatse
significantly predicted hypomanic episodes (see Table 9). The interactiagndEant
here (see Figure 7). Planned comparisons revealed that positive interpertvaait
events had a greater association with hypomanic episodes for individuals withAgh D
ABO scores, B=.04), as compared to individuals with low DAS-ABO scorBs,Q1).

Similarly, the model including the interaction of SAS-S and positive interpersonal
life events, and all main effects, significantly predicted hypomanio@gss The
interaction approached significance hgre,097 (see Figure 8). Planned comparisons
revealed that positive interpersonal-relevant events had a greatienstig with
hypomanic episodes for individuals with high SAS-S scoBs04), as compared to
individuals with low SAS-S scoreB%.02).

Lastly, the model including the interaction of DEQ-DEP and positive
interpersonal life events, and all main effects, did not significantly giregpomanic

episodes.
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Figure 5. Hypothesis #7: Interaction Between DEQ-SC and PosGoal (Positive Goa

Relevant) Events Predicts Hypomanic Episotes.
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Figure 6. Hypothesis #7: Interaction Between DEQ-SC and PosAch (Positive

Achievement-Relevant) Events Predicts Hypomanic Epiodes
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Figure 7. Hypothesis #7: Interaction Between DAS-ABO and Posint (Positive

Interpersonal-Relevant) Events Predict Hypomanic Episodes.
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Figure 8. Hypothesis #7: Interaction Between SAS-S and Posint (Positiyeehstaral-

Relevant) Events Predict Hypomanic Episodes.
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Prediction of depressive episodes.

Results indicated that the overall model including the interaction of DAS-PE and
BAS deactivation-relevant events, and all main effects, significanttiqteel the
number of depressive episodes (see Table 8). However, only DAS-PE significantly
contributed to the model. Similar results were obtained when using negative goal-
relevant events. When using negative achievement-relevant events, DAS-PE a
negative achievement events as main effects were the only significactqredi

The model including the interaction of SAS-A and BAS deactivation-relevant
events, and all main effects, did not significantly predict the number of depressive
episodes. Similar results were obtained when using negative goal-relevast awhen
using negative achievement events, the overall model was significant, but negative
achievement events were the only significant predictor.

Similarly, the model including the interaction of DEQ-SC and BAS deadctivati
relevant events, and all main effects, significantly predicted the numbepuodssive
episodes. DEQ-SC was the only significant predictor. Similar resultsobvtamed
when using negative goal-relevant events instead. When using negateseawmt-
relevant events, both DEQ-SC and negative achievement events were significant
predictors.

Results for the BAS-irrelevant cognitive styles indicated that the modetiing
the interaction of DAS-ABO and negative interpersonal life events, and iallaffiects,
did not significantly predict depressive episodes. Similar resultsatéaened when
examining the interaction of DEQ-DEP and negative interpersonal lifesveastly, the

model including the interaction of SAS-S and negative interpersonal life evedhisl| a
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Table 9. Hypothesis #7. Hierarchical Linear Regression Using Bisf&vant Cognitive
Vulnerability Scores to Predict Hypomanic and Depressive Episodes.

Predictor Variable B SEB B R AR F

Prediction of Hypomanic Episodes

Overall Model .22 .03 7.809***
Days in Study .00 .00 33rH*
Treatment Status 1.10 .35 24**
Comorbidity .85 .73 .09
DAS-ABO .05 .34 .01
Posint Events .01 .01 .08
DAS-ABO x PoslInt Events .03 .01 A7+
Overall Model .21 .01 7.565***
Days in Study .00 .00 32%**
Treatment Status 1.09 .34 23**
Comorbidity .90 72 .09
SAS-S .02 .02 .09
Posint Events .02 .01 .09
SAS-S x Posint Events .00 .00 A2
Overall Model .20 .00 6.703***
Days in Study .00 .00 33F**
Treatment Status 1.11 .35 24
Comorbidity .84 .75 .08
DEQ-DEP .20 .37 .04
Posint Events .01 .01 .08
DEQ-DEP x Posint Events .01 .01 .06

Prediction of Depressive Episodes

Overall Model A2 .00 3.898***
Days in Study .00 .00 2 7TFF*
Treatment Status A2 .37 .03
Comorbidity 1.16 .77 A2
DAS-ABO .69 .36 15
Neglint Events .02 .01 14
DAS-ABO x Neglint Events .00 .01 -.02
Overall Model 14 .00 4.645%+*
Days in Study .00 .00 2 Tr**
Treatment Status .10 .36 .02
Comorbidity 125 .76 13
SAS-S .05 .02 21%*
Neglint Events .02 .01 14
SAS-S x Negint Events .00 .00 .00
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Table 9.(continued).

Predictor Variable B SEB B R AR F

Prediction of Depressive Episodes

Overall Model 12 .00 3.693**
Days in Study .00 .00 27
Treatment Status .10 37 .02
Comorbidity 1.19 .79 A2
DEQ-DEP .62 .38 Q2%
Neglint Events .01 .01 13
DEQ-DEP x Neglnt Events .00 .01 -.01

NOTE. All variables are centeredp ¥ .05, *p < .01, ***p <.001, BAS = BAS sensitivity, BAS-D = BAS
deactivation-relevant events, DAS-ABO = DysfunctibAttitudes Scale-Approval by Others Subscale,
Poslint Events = Positive Interpersonal events, SASSociotropy-Autonomy Scale Sociotropy Subscale,
DEQ-DEP = Depressive Experiences Questionnairepebaency Subscale, Negint Events = Negative
Interpersonal Events.
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main effects, did significantly predict depressive episodes. However, the only
significant predictor was SAS-S.
Hypothesis 8

It was hypothesized that the interaction of an individual's BAS sensitivity w
the number of BAS-relevant events would predict the time period between episodes;
increasing numbers of BAS-relevant events would predict less time betpisedes for
individuals with a more sensitive BAS. These effects would be stronger fordudisi
with a diagnosis in the bipolar spectrum.

Results of the hierarchical regression indicated that the model including BAS
sensitivity, BAS activation-relevant events, and their interaction siginifiy predicted
time between episod€g5, 87) = 7.191p<.001. However, only BAS sensitiviti,=-.01
(.00), significantly contributed to the model. Another model with BAS sensitivity, BAS
deactivation-relevant events, and their interaction also significantycped time
between episoddy5, 87) = 7.728p <.001. Again, only BAS sensitivity significantly
contributed to the moddB =-.01 (.001).

The 3-way interactions including BAS activation-relevant or BAS deauiivat
relevant events were not significant, indicating that there were no sagnitijcoup

differences here.
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CHAPTER 4
DISCUSSION

Cognitive, psychosocial, and biological approaches to bipolar disorder seek to
both describe the course of and identify individuals vulnerable to bipolar disorder.
Cognitive approaches, guided by cognitive models of unipolar depression (Alloy,
Abramson, Walshaw, Keyser, et al., 2006), have focused on cognitive vulnerabifig/-stre
models in which individuals with maladaptive thinking styles are more likely telolev
episodes of depression and/or mania when they experience stressful life events.
Psychosocial approaches to bipolar disorder have focused on the role of social support
and stressful life events in the disorder (see Johnson, 2005b for a review). Recently,
some psychobiological approaches to the disorder have focused on the Behavioral
Approach System (BAS), an approach/reward motivational system in the brain yhat ma
be dysregulated in individuals with bipolar disorder (Depue & lacono, 1989).

Each model offers somewhat different predictions for the course of bipolar
disorder. The BAS model suggests that extreme fluctuations in activation and
deactivation of the BAS in response to environmental events may lead to episodes of
mania, hypomania, and depression, characteristic of bipolar disorder (AdH\2608;

2009; Urosevic et al., 2008). The cognitive vulnerability-stress model suggests that
maladaptive thinking styles interact with congruent stressful life evetgad to
episodes of depression, hypomania, and mania. It is important to compare these
approaches with respect to their ability to predict the course of bipolar dsorder

including the amount, frequency, and type of mood episodes.
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Summary of Hypotheses and Results

There was little support for this study’s most central hypothesis, that the
interaction of BAS sensitivity and BAS-relevant life events predictstese of bipolar
disorder. Specifically, this model was not significant when predicting episbdes
hypomania, and only BAS sensitivity was significant when predicting episodes of
depression. More support was found for the role of BAS sensitivity and BAS relevant
events as individual predictors of the course of bipolar disorder. BAS sensitivity
significantly predicted depressive episodes and BAS relevant eventscaigityfi
predicted time spent in euthymia. These findings lend some support to the expanded BAS
Dysregulation Model (Urosevic et al., 2008; Alloy et al., 2009). They are consistbnt
the results from several studies that found that individuals with a diagnosis in treg bipol
spectrum tend to experience stressful life events (Alloy, Abramson, Netadn 2606;
Alloy, Abramson, et al., 2005; Alloy, Reilly-Harrington, et al., 2005; Johnson & Kizer,
2002), and in particular, goal-attainment and goal-striving events (Johnson, Sandrow, et
al., 2000; Nusslock et al., 2007), prior to the onset of episodes of the disorder.

The first hypothesis examined the relationship between age of onset and BAS
sensitivity, both with and without controlling for family history of bipolar disordee W
found no significant relationship between these variables. The lack of significant
findings here may be attributable to insufficient statistical power in tregdigroup.

The second hypothesis examined the relationship between BAS sensitivity and
euthymia. Results suggested that higher BAS sensitivity was assoei#th less time in
euthymia. This is consistent with a logical extension of the BAS dysregulabdel; as

the BAS becomes more dysregulated, individuals should exhibit more mood episodes.

79



BAS Approach to Bipolar Disorder

However, this result did not hold for the bipolar group alone, probably because of
insufficient statistical power given that the magnitude of the correlaBbomeen BAS
sensitivity and time spent in euthymia was the same for the bipolar group alonéhes f
whole sample.

The third hypothesis examined predictors of depressive or hypomanic course of
bipolar disorder. We found that higher BAS sensitivity correlated with a highdserum
of hypomanic episodes, greater % of days spent in hypomania, and greater % of day
spent in depression. In addition, BAS sensitivity predicted greater % sfgant in a
hypomanic episode and a higher number of depressive episodes, controlling for length of
time in study, treatment status, and comorbidity. Several measures aeBA&nt
cognitive styles (DAS-PE, SAS-A, and DEQ-SC) also correlated with a higinelper of
hypomanic episodes. In addition, DEQ-SC significantly predicted gi¥#atédays
spent in hypomania, controlling for time in study, treatment status, and comorbidity

For the fourth hypothesis, we found that increased BAS-relevant events were
associated with less time spent in euthymia. However, using stringentaoois)
techniques, BAS-relevant events did not significantly mediate the relaifidostween
diagnostic group and time spent in euthymia. This suggests that other &stors
contribute to this relationship, possibly including BAS-relevant cognitivesghd
initial mood symptom levels.

The fifth hypothesis examined the relationship between BAS relevant events and
predominant hypomanic vs. depressive course of bipolar disorder. We found that
individuals with a depressive course of bipolar disorder experienced more BAS

activation-relevant events than individuals with a hypomanic course of bipatadelis
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Similarly, BAS activation-relevant events (and BAS deactivation/egleevents)
predicted more days spent in depression.

The sixth hypothesis tested whether individuals were more likely to expeaence
BAS activation-relevant or goal attainment event in the month following the ohaet
hypomanic, major depressive, or minor depressive episode. Results showed that more
days spent in a hypomanic episode and a higher number of hypomanic episodes predicted
a greater likelihood that individuals had a BAS activation or goal attainmewarg|
event after an episode of hypomania. Similarly, more days spent in a deprpsside e
and a higher number of depressive episodes predicted a greater likelihood that ilsdividua
had a BAS activation or goal attainment-relevant event after an episougarf
depression. Although it is likely that the more episodes (either hypomanic ossiegye
individuals have, the more likely they are to have a particular type oikifet éollowing
the episode, it was also the case that days in a depressive episode led to more BAS
activation and goal attainment events. It could be that individuals with morendays i
depression and more BAS activation and/or goal attainment events have some shared
vulnerabilities, including BAS sensitivity.

Furthermore, additional tests revealed that individuals had more BAS awtivati
and goal attainment-relevant events after an episode of hypomania tham apésode
of major depression. However, individuals had fewer BAS activation and goal
attainment-relevant events after an episode of hypomania than after an episoaiar
depression. This provides somewhat mixed support for the initial hypothesis that
individuals in a depressive episode would be less likely than individuals in a hypomanic

episode to create or select a BAS activation-relevant or goal-attaierenit It may be
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the case that individuals in a minor depression may be less depressed than those in a
major depression and may have more ability to create or select suclriyoal-sr goal-
attainment life events to “pull themselves out of an episode.” Individuals in a major
depression may be too hopeless, helpless, or anhedonic to be able to createtbeselect
types of life events.

The seventh hypothesis tested the interaction between BAS sensitivity and BAS
relevant events in predicting the number of each type of bipolar mood episode. There
was some support for the BAS model in predicting depressive episodes, although the
interaction of BAS sensitivity and BAS deactivation-relevant eventawasignificant
here. Post hoc probing was used to consider the interactions between group, BAS
sensitivity, and BAS relevant events in predicting mood episodes. Among individuals
with both high and low BAS sensitivity, more BAS deactivation-relevant evemes we
associated with more depressive episofibe BAS model predictions did not
significantly predict hypomanic episodes. Overall, there were no signifidaractions
between BAS sensitivity and BAS relevant events in predicting mood episodes.

As compared to the BAS model, there was more support for the cognitive
vulnerability-stress model in predicting the number and type of mood episodes. BAS-
relevant cognitive styles, in interaction with congruent life events, gignify predicted
hypomanic episodes. Specifically, DAS-PE and DEQ-SC in interaction withmusrtg
positive life events, predicted hypomanic episodes. The nature of these iotsracs
such that congruent life events were more strongly associated with thieeaceuof

hypomanic episodes for individuals who were more cognitively vulnerable. There wa
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some support for BAS-relevant cognitive styles alone predicting depregssazies.
Specifically, DAS-PE and DEQ-SC alone significantly predicted depeespisodes.

There was also some support for BAS-irrelevant cognitive styles predicting
hypomania in interaction with congruent life events. Both DAS-ABO and SAS-S, in
interaction with positive interpersonal events, predicted hypomanic episodes.

The last hypothesis examined the relationship between BAS sensitivity, BAS
relevant-events, and time between mood episodes. We found that the BAS model
significantly predicted time between mood episodes, but BAS sensitivity waslthe
significant predictor. Higher BAS sensitivity predicted shorter time éetwepisodes.

Key Findings

The most notable findings in this study involved the cognitive vulnerability-stress
model’s prediction of hypomanic and depressive episodes, along with the inability of the
BAS model to predict the same course variables. The interaction of BAS-relevant
cognitive styles and congruent positive events, along with both main effectscargphyf
predicted the number of hypomanic episodes for several cognitive style esashere
was no evidence that the interaction of BAS sensitivity and BAS activiaienant
events predicted hypomanic episodes, nor was there evidence that the interacliGn of B
sensitivity and BAS deactivation-relevant events predicted depregssasles. Several
cognitive styles and negative life events, alone but not in interaction, did predict
depressive episodes.

An examination of the significant interactions in these analyses shed figttter |
on the relationships between BAS-relevant cognitive styles, congrueendifees, and

mood episodes. Specifically, in the prediction of hypomanic episodes, the effect of
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congruent life events was greater for individuals with high cognitive vulneyabilit
Furthermore, there was little evidence that BAS-irrelevant cognityless in interaction
with congruent events, predicted bipolar mood episodes. This lends support to the
cognitive vulnerability x stress model; specifically, the transactioralopshe model
suggests a two-hit model in which individuals with maladaptive cognitive stglesnly
react more strongly to relevant life events, but also are exposed to such ements m
frequently, which, in turn, precipitates bipolar mood episodes. These findings also
suggest that an amalgam of the BAS dysregulation and cognitive models mayrdber,
inasmuch as it was primarily cognitive styles with BAS-relevant cotibatpredicted
mood episodes in combination with congruent life events (including BAS-relevant
events).

These findings are also consistent with other studies that find support for the
cognitive vulnerability x stress model in general, and BAS relevant cogsityles
specifically, as applied to bipolar disorder. Research shows that individuals patarbi
disorder tend to exhibit dysfunctional cognitive styles with BAS-releeattifes, such
as goal-striving, drive, and incentive motivation (Goldberg et al., 2008; Lam 2084;
Rosenfarb et al., 1998; Scott et al., 2000). Most recently, Alloy, Abramson, Walshaw et
al. (2009) found that individuals with a diagnosis in the bipolar spectrum significantly
differed from normal controls on BAS-relevant, but not BAS-irrelevant, tiogrstyles
and that only BAS-relevant cognitive styles predicted onset of hypomanic/nmahic a
depressive episodes prospectively.

Furthermore, Alloy, Reilly-Harrington, et al. (1999) found that the intevacif

cognitive style with congruent life events predicted an increase in mood symptoms.
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More recently, Francis-Raniere et al. (2006) found that BAS-relevantta@gstyles, in
interaction with congruent positive events, predicted increases in hypomammtogys
and in interaction with style-congruent negative events, predicted increatgwessive
symptoms. In a more severe population, Lozano and Johnson (2001) found that an
achievement-striving cognitive style predicted manic, but not depressive, sysnptam
6-month follow-up of individuals with bipolar I disorder.

Surprisingly, in contrast to the study’s hypothesis, there was little esdenc
supporting predictions made by the BAS Dysregulation theory (Urosevic et al., 2008)
about the course of bipolar disorder. Only BAS sensitivity predicted depregssegles,
and there were no significant predictors for hypomanic episodes. However, it should be
noted that we had insufficient power to detect a medium effect size in anyisnalyg
BAS sensitivity. It is possible that the interaction of BAS sensitivith \BAS-relevant
life events would predict the course of bipolar mood episodes when the data from both
sites of the LIBS Project combined are available and statistical ps\gezater.

However, it is also possible that a BAS-relevant cognitive vulnerabiligsimodel is a
better predictor of the course of bipolar disorder than the BAS model.

Although the interactions between BAS sensitivity and BAS-relevant evergs we
not significant, BAS-relevant events alone predicted several aspectscotitise of
bipolar disorder. Individuals with a hypomanic course of bipolar disorder, as campare
to individuals with a depressive course, differed significantly on the total numB&Sof
activation-relevant events experienced. Also, BAS activation-relevamts and BAS
deactivation-relevant events both predicted the percentage of days spentssidepre

and BAS activation-relevant events alone predicted the proportion of depressngespis
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to total episodes. BAS-relevant events were also negatively correldbetine spent in
euthymia, indicating that as the number of BAS-relevant events increasedpimt in
euthymia decreased. However, it was surprising that neither type evdife predicted
episodes of hypomania. It might be that as hypomania episodes tend to be much shorter
than depressive episodes, there was less ability to predict them agcuratel

Srengths and Limitations

The most notable strength of this study was the use of a prospective, longitudinal
design and naturalistic follow-up that provides a more thorough test of the BAS
dysregulation model and cognitive vulnerability-stress model as applied to tise obur
bipolar disorders. In previous studies of the course of bipolar disorder, many of the
participants have been previously treated with pharmacotherapy or psychothatapy t
could ameliorate, de-activate, or otherwise reduce the likelihood of reportingveegat
cognitions (Alloy et al., 1999) or BAS hypersensitivity. Yet, these previagsest did
not control for treatment status. Other important strengths include the useraf seve
ways of measuring the course of bipolar disorder, including episodes, days in ®pisode
and time between episodes. Additionally, the study utilized standardized diagnosti
interviews and criteria, interviewers blinded to BIS/BAS and cognitive styores, and
extension of prior findings to a non-clinical, bipolar spectrum sample.

However, this study was limited in several ways. The sample consisteddfolel
undergraduates with bipolar spectrum disorders, which although ethnically and
socioeconomically diverse, may not be representative of community or cliamples.
Replication of our findings in a community sample with individuals with bipolar

spectrum disorders and in samples with more severe bipolar diagnoses is important
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However, as bipolar Il and cyclothymia tend to be understudied relative to Hipolar
disorder and are often risk factors for the progression to bipolar | disorder ¢Sale
2008), the present study is of great value. Second, cognitive styles and BAS sensitivi
were assessed with self-report measures only. Although the self-repsuresutilized
in this study are reliable and valid assessments, future studies may fserethe use of
task-based measures of cognition and BAS sensitivity as well. SpegjftballBIS/BAS
scales may be more sensitive to assessing responses to BAS activatiantrelies than
to deactivation-relevant cues. Thus, further instrument development is warranted.
Additionally, although the BIS/BAS scales have been validated against bothdyahavi
(Heponiemi, Keltikangas-Jarvinen, Puttonen, & Ravaja, 2003; Zinbarg & Mohlman,
1998) and neurobiological (Harmon-Jones & Allen, 1998; Sutton & Davidson, 1997)
indices of BAS activity, future studies would benefit from the use of multiple iraecat
of BAS (e.g., EEG). Finally, the sample size for this study, and the bipolrispe
group in particular, may have been too small to detect significant effedisulzaly
interaction effects which tend to be smaller in magnitude than main effectsdintign
of the bipolar course variables.
Clinical Implications

Given that current interventions for bipolar disorder seem to be much more
promising in reducing levels of depression, as opposed to mania (Scott, 2004), new
treatment approaches based on the BAS model and the cognitive vulnerabggy-stre
model are needed and might be particularly helpful in targeting hypomania/mif, as
predicted by the BAS dysregulation theory, excessive goal pursuit isydieskto the

onset or course of hypomania/mania symptoms, this process is ripe for clinical
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intervention. Such interventions could help individuals with bipolar disorder understand
the relationship between ambitious goal-setting and the onset of manic/mypoma
episodes (Nusslock, Abramson, Harmon-Jones, Alloy, & Coan, 2009).

There is growing consensus that cognitive-behavioral therapists shoet targ
prodromes, or early signs and symptoms of a disorder that signal a full episode, in
individuals with bipolar disorder. As the BAS model would suggest, cognitive prodromes
of manic/hypomanic episodes are characterized by extreme goal-seidingcreased
expectations of success in the achievement domain (Nusslock et al., 2009) tsimilar
BAS-relevant cognitive styles. Monitoring goal-attainment events, sugloasotions
and new romances, could allow individuals to counter the impact of these events. Thus,
behavioral deactivation strategies including ‘modifying high activitieesttaining
oneself,” and ‘engaging in calm activities’ may be especially helpful inndpaith the
prodromes of mania (Lam & Wong, 1997). Relatives should also be incorporated into the
treatment plan to assist the individual with bipolar disorder in identifying ajudateng
prodromal symptoms (Nusslock et al., 2009). Furthermore, clinicians could develop
behavioral interventions to help individuals with bipolar disorder monitor their
expectations for success and to limit excessive goal pursuit (Johnson, 2005b). These
interventions could help individuals test for the accuracy of confidence ancdiredlis
goal setting.

To address this need for new treatment approaches based on the BAS model,
Johnson and Fulford (2009) recently developed a mania prevention treatment program.
The authors conducted a small, open controlled trial of 10 individuals with bipolar |

disorder who were currently euthymic. The program included five modules; one module

88



BAS Approach to Bipolar Disorder

involved psychoeducation on bipolar disorder and four modules targeted goal-regulation
variables shown to relate to the course of mania. These included (a) emoticimatyea
to positive stimuli, (b) high goal-setting, (c) increases in confidencesafteess, and (d)
goal pacing. Each module involved an assessment piece, motivational interviewing
strategies, and specific CBT strategies. Results showed that mearofevenic
symptoms decreased significantly from baseline to termination. Althouggh tésults
are encouraging, this program did not address depression or suicidal ideation. Future
research should include randomized-controlled trials of the mania prevention program, as
well as integrating this program with other CBT treatments for bipolard#sor
Conclusion and Future Research Directions

The results of this study suggest that both the BAS model and cognitive
vulnerability-stress model predict aspects of the course of bipolar disordemdst
striking finding was that BAS-relevant cognitive styles, in interactigh eongruent
events, predicted hypomanic episodes. There was no evidence that the interaction of
BAS sensitivity and BAS activation-relevant events predicted hypomanigheNmodel
did a good job of predicting depressive episodes in this sample.

The results of this study were consistent with some of those from pasthesea
and inconsistent with others. To replicate these findings and reconcil@wuidfésr from
past research, as well as to extend this research, future research shouwdeuse
advanced and thorough designs. This study suggests that researchers examining this
topic should utilize multiple methods of assessment, such as self-report, behavioral

measures, neuroimaging of the brain, interviews, and examine these comstructs
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multiple points over time. In addition, future research should extend these findings to
more severe populations, including individuals with a diagnosis of bipolar | disorder.

Future research should also examine potential mediators of the relationships
described in this study. Specifically, research should examine possibléarsedfahe
relationship between BAS-relevant cognitive styles, congruent life eveuts, a
hypomania. Such mediators might include self-focused attentional proceshess suc
“basking,” and cognitions such as hope and self-efficacy that promote goalgsand
attainment (Alloy, Abramson, Walshaw, Keyser et al., 2006).

Another model that has been applied to the course of bipolar disorder is the Social
Zeitgebers/Circadian Rhythms Model (Aschoff, 1981; Ehlers, Frank, & Kupfer, .1988)
The model suggests that many seemingly benign life events (e.g., skipping direakfa
exercising at night instead of in the morning) that are associated witheshiznndaily
routines place considerable stress on the body’s attempt to maintain a syrethsbeep-
wake, appetite, energy, and alertness rhythm (Frank, 2007). Researchers mefer to t
environmental factors that set the circadian clock as zeitgebers. Theypaimdamost
powerful zeitgeber is the rising and setting of the sun. However, today where light is
available 24 hours a day, social factors including the timing of work, timing dé nasal
social contact can have an important influence on circadian rhythms. Researche
suggest that changes in such social cues can lead to disruptions in circaithiaus rhyall
individuals. However, for individuals vulnerable to bipolar disorder, researchers sugges
that it is more difficult to adapt to such changes, and these individuals tend to get stuck i
the somatic and cognitive state associated with disrupted circadian rhythiasail

lead vulnerable individuals to go on to develop full-blown episodes of depression and/or
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mania. Indeed, research has shown that life events characterized byahsruptaily
routines are associated with the onset of depression, and in particular, makatf(Mal
Schwartz et al. 2000, Malkoff-Schwartz et al. 1998).

Future research should examine the predictions made from the Social
Zeitgebers/Circadian Rhythms model as applied to the course of bipolar dideoder.
example, research may examine the role of life events characterizestuptidns in
daily routines in predicting the number, duration, and frequency of bipolar mood
episodes. Furthermore, it would be of interest to compare the Social Zeitgebers/
Circadian Rhythms model to the BAS model and Cognitive Vulnerability-Stredslrim
predicting aspects of the course of bipolar disorder. Researchers should alsgeiteves
how these models may interact in predicting the course of bipolar disordes; larthe
case that individuals with a more sensitive BAS are also more sensitive egdifits that
disrupt daily routines.

Finally, both the BAS dysregulation model and Cognitive Vulnerability-Stress
models have clinical implications for bipolar disorder. As previously mentioned, CBT
for bipolar disorder should be updated to include aspects of the BAS and cognitive-
vulnerability stress approach. Future research should examine outcomeditadies

updated CBT protocol for bipolar disorder.
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