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Abstract

Recent work has identified Behavioral Approach System (BAS) sensitivity as a risk factor for the
first onset and recurrence of mood episodes in bipolar disorder, but little work has evaluated risk
factors for depression in individuals at risk for, but without a history of, bipolar disorder. The
present study evaluated cognitive styles and the emotion-regulatory characteristics of emotional
clarity and ruminative brooding as prospective predictors of depressive symptoms in individuals
with high versus moderate BAS sensitivity. Three separate regressions indicated that the
associations between dysfunctional attitudes, self-criticism, and neediness with prospective
increases in depressive symptoms were moderated by emotional clarity and brooding. Whereas
brooding interacted with these cognitive styles to exacerbate their impact on depressive symptoms,
emotional clarity buffered against their negative impact. These interactions were specific to high-
BAS individuals for dysfunctional attitudes, but were found across the full sample for self-
criticism and neediness. These results indicate that emotion-regulatory characteristics and
cognitive styles may work in conjunction to confer risk for and resilience against depression, and
that some of these relationships may be specific to individuals at risk for bipolar disorder.
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Bipolar disorder (BD) is characterized by the presence of manic and/or hypomanic episodes,
which are distinguished by abnormally high, grandiose, or irritable moods, as well as
depressive episodes (Molz & Goldstein, 2011). BD often has a severe course with pervasive
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effects, including high rates of suicide and divorce (Angst, Stassen, Clayton, & Angst,
2002). Mood episodes experienced by those with BD account for over 96 million days of
work loss per year in the United States every year (Kessler, Chiu, Demler, & Walters, 2005).
Approximately 4.4% of the population of the United States will experience a bipolar
spectrum disorder in their lifetimes (Merikangas et al., 2007). Furthermore, mood episodes
in patients with BD occur with a much higher frequency than in patients with unipolar
depression (Giles, Rush, & Roffwarg, 1986). Despite this fact, BD is still significantly less
researched than other mental disorders (Hyman, 2000). Although recent work has identified
factors that increase BD individuals’ risk for hypomanic/manic symptoms (for reviews, see
Johnson, 2005; Urosevic, Abramson, Harmon-Jones, & Alloy, 2008), less work has
evaluated risk factors for the development of depressive symptoms in BD, despite the fact
that major depressive episodes have increased severity, persistence, and cause greater
occupational impairment in BD compared to unipolar depression (Kessler et al., 2006).

Cognitive Styles as Vulnerabilities to Depression

Several well-established theories have identified cognitive styles that increase individuals’
risk for unipolar depression, which also may be useful in developing theories of depression
in BD (Alloy, Abramson, Walshaw, Keyser, & Gerstein, 2010). These characteristics
include dysfunctional attitudes (Beck, 1983; Dozois & Beck, 2008), the depressive
personality styles of dependency and self-criticism (Blatt, D’ Afflitti, & Quinlan, 1976;
Zuroff, Quinlan, & Blatt, 1990), and negative overgeneralization (Beck, Rush, Shaw, &
Emery, 1979; Carver, 1998).

Beck’s cognitive theory (Beck, 1967) suggests that negative attitudes and beliefs, or
schemas, constitute a vulnerability to depression following negative life events. Specifically,
individuals with dysfunctional attitudes are hypothesized to experience an activation of these
attitudes in response to stressors. Studies consistently have found that individuals with
current depression have higher levels of dysfunctional attitudes than do individuals without
depression (e.g., Gotlib, 1984), and that individuals with a history of depression have higher
levels of dysfunctional attitudes than do individuals without a history of depression (Alloy et
al., 2000). In addition, higher levels of dysfunctional attitudes have been shown to predict
the onset of episodes of depression (Rholes, Riskind, & Neville, 1985; Alloy et al., 2006a),
which is consistent with the idea that dysfunctional attitudes serve as vulnerabilities to
depression.

Blatt et al. (1976) proposed two personality styles thought to serve as vulnerabilities to
depression: dependency and self-criticism. Dependency is characterized by an excessive
need for interpersonal relationships, feelings of loneliness, and of wanting to be close to or
dependent on others (Blatt, Zohar, Quinlan, Zuroff, & Mongrain, 1995); consequently,
dependency may lead to depression when the individual is faced with interpersonal stress.
Dependency has been shown to be composed of two factors. Specifically, neediness, which
is exemplified by a strong desire for frequent support from others, has consistently been
shown to be associated with depressive symptoms, whereas connectedness, which is
characterized by having and valuing interpersonal relationships, has not been linked to
depressive symptoms (Cogswell, Alloy, & Spasojevic, 2006; Rude & Burnham, 1995). The
self-criticism component of personality is less interpersonal and more internal. This
component is related to feelings of guilt, hopelessness, and of failing to meet expectations.
Self-criticism may lead to depression when the individual is faced with threats to self-esteem
and self-worth. In longitudinal studies, neediness and self-criticism have been shown to
predict depressed mood (Cogswell et al., 2006; Zuroff, Igreja, & Mongrain, 1990).
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Beck et al. (1983) proposed related personality styles of sociotropy and autonomy as
vulnerabilities for depression, as these two dimensions are thought to reflect personally
relevant schemas. Sociotropy, or social dependency, is conceptualized as how invested a
person is in positive exchange with another person and is characterized by requiring social
feedback for support (Bieling et al., 2000). The sociotropic individual values positive
interactions with other people, is interpersonally dependent, and is likely to experience
depression as a result of interpersonal disruption. Sociotropy has been found to predict
depression in combination with negative life events (Clark, Beck, & Alford, 1999).
Autonomy is conceptualized as a person’s need for independence and for goal-oriented
behavior (Bieling et al., 2000). The autonomous individual is characterized by goal-striving
and may become depressed when efforts to achieve goals are thwarted. In interaction with
negative achievement events, autonomy has been found to be a less robust predictor of
depression (Clark & Beck, 1991). Beck et al.’s (1983) and Blatt et al.’s (1976) theories are
hypothesized to parallel one another, with some individuals being characterized by
sociotropy and dependency and others characterized by autonomy and self-criticism (Coyne
& Whiffen, 1995).

Emotion-Regulatory Vulnerabilities to Depression

In addition to these cognitive risk factors, emation-regulatory processes have been
implicated in depression, including rumination and emotional clarity. Response styles theory
contends that individuals who have a tendency to ruminate, or repeatedly and passively
think about, the causes and consequences of their depressed mood are vulnerable to
experiencing depressive symptoms of greater duration and severity than people who do not
ruminate (Nolen-Hoeksema, 1991). Empirical research has supported the hypothesis that
this process may occur due to the intense focus on sadness or the causes of depression,
which amplifies the effects of maladaptive cognitions (Just & Alloy, 1997; Morrow &
Nolen-Hoeksema, 1990; Nolen-Hoeksema, Morrow, & Frederickson, 1993; Spasojevic &
Alloy, 2001). Indeed, in several studies, rumination has been shown to exacerbate the effects
of cognitive vulnerabilities on depressive symptoms or episodes (Ciesla, Felton, & Roberts,
2011; Ciesla & Raoberts, 2007; Robinson & Alloy, 2003). Thus, rumination is a cognitive
strategy used to regulate negative emotion that has the unintended deleterious consequences
of maintaining and intensifying depressed mood.

Emotional clarity (EC) is characterized by an awareness and understanding of one’s own
emotions and emotional experiences, as well as the ability to properly label them (Gohm &
Clore, 2000). High levels of EC have been linked to adaptive coping and positive well-being
(Gohm & Clore, 2000). EC also has been shown to protect against depressive symptoms
caused by some, but not all, stressors, among older adults (Kennedy et al., 2010). In
contrast, low EC predicts maladaptive interpersonal responses to stress and depressive
symptoms in youth (Flynn & Rudolph, 2010). In addition, students with high levels of EC
show more adaptive problem-solving behavior with complex problems, and better
performance on complex tasks than low EC students (Otto & Lantermann, 2006). Thus,
there is evidence that EC serves as a protective factor against symptoms of depression.

Cognitive Styles and Emotion-Regulatory Processes as Risk Factors for
Depressive Symptoms in Bipolar Disorder

Similar support for cognitive and emation-regulatory vulnerabilities associated with
depressive symptomatology has been discovered in those with BD (see Alloy et al., 2010 for
a review). In terms of emotion characteristics, several studies have found that individuals
with BD have higher levels of rumination compared to healthy samples (Alloy et al., 2009a;
Gruber, Eidelman, & Harvey, 2008; Gruber et al., in press; Thomas et al., 2007; Van der
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Gucht et al., 2009), with levels comparable to those of individuals with unipolar depression
(Johnson, McKenzie, & McMurrich, 2008). Rumination in BD is associated with depressive
symptoms (Van der Gucht et al., 2009), greater lifetime depression frequency (Gruber et al.,
in press), and has been shown to prospectively predict depressive episodes (Alloy et al.,
2009a). Thus, rumination is hypothesized to play a similar role in predicting depressive
symptoms in individuals with BD as it does in unipolar depression. No studies to date have
examined emotional clarity in individuals with BD.

Cognitive styles also have been found to be elevated in and relevant to BD. Specifically,
individuals with BD have elevated levels of dysfunctional attitudes (Alloy et al., 2009b;
Scott, Stanton, Garland, & Ferrier, 2000) and self-criticism (Alloy et al., 2009b), both of
which have been found to be associated with depressive symptoms in unipolar depression.
Dysfunctional attitudes have been found to prospectively predict depressed mood in
individuals with BD (Johnson & Fingerhut, 2004). In interaction with congruent life events,
self-criticism has been shown to predict symptoms of depression among individuals with
BD (Francis-Raniere, Alloy, & Abramson, 2006). However, another study reported that
dependency and self-criticism did not predict the likelihood of onset of major depressive
episodes in individuals with BD (Alloy et al., 2009b), although this report did not evaluate
these styles in the context of life events, which may contribute to the impact of these
personality styles on depression.

Although some research has identified risk factors for the development of depressive
symptoms in individuals with BD, little work has evaluated vulnerabilities to depression
among individuals at risk for, but without a history of BD. Identifying vulnerabilities for
depression in individuals at risk for first onset of BD could have preventive implications for
reducing risk of mood dysregulation. Therefore, it is important to study these vulnerabilities
in people who are at risk of developing BD. One theory of BD that has received much recent
support is the BAS hypersensitivity model (Alloy & Abramson, 2010; Alloy, Abramson,
Urosevic, Bender & Wagner, 2009c; Depue & lacono, 1989; Depue, Krauss & Spoont,
1987; Johnson, 2005; Urosevic et al., 2008). The BAS is a motivational system that is linked
to goal-striving and approach to rewards (Gray, 1994). Individuals with BD are
hypothesized to have a BAS that is overly sensitive and that leads to the development of
(hypo)manic symptoms when activated and depressive symptoms when deactivated.
Activation of the BAS is likely to occur in response to events involving goal-striving or
attainment, and deactivation of the BAS may occur in response to failures or non-attainment
of goals (Depue et al., 1987; Fowles, 1988, 1993; Urosevic et al., 2008).

Recent research on the BAS has supported the assertion that high BAS sensitivity is
associated with BD (e.g., Alloy et al., 2006b; Salavert et al., 2007). Among individuals with
BD, BAS sensitivity has been shown to prospectively predict the development of mood
episodes (Alloy et al., 2008), as well as the progression from diagnosis of cyclothymic
disorder to bipolar Il disorder, and from cyclothymia or bipolar Il to full-blown bipolar |
disorder (Alloy et al., 2012). Importantly, Alloy et al. (in press) found that high BAS
sensitivity also predicted first onset of bipolar spectrum disorders. Thus, BAS sensitivity
appears to be an important risk factor for the development of bipolar disorder.

Previous studies evaluating cognitive styles in individuals at risk for BD often have used the
Hypomanic Personality Scale (HPS; Eckblad & Chapman, 1986), a measure highly
correlated with BAS sensitivity. These studies found patterns of cognitive styles that
mirrored those in individuals with BD (Dempsey, Gooding, & Jones, in press; Johnson &
Jones, 2009; Knowles, Tai, Christensen, & Bentall, 2005; Thomas & Bentall, 2002),
although these studies did not screen out individuals with a history of (hypo)manic episodes.
Thus, it seems that both individuals with a history of BD and those at risk for the
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development of BD exhibit some negative cognitive styles that are also seen in individuals
with unipolar depression. However, few, if any, studies have prospectively evaluated
vulnerabilities to depressive symptoms among individuals determined to be at risk for
developing a first onset of BD.

The Present Investigation

Method

Participants

In the present study, we used a prospective behavioral high-risk design (Alloy et al.,
2006a,b; Riskind & Alloy, 2006) to evaluate cognitive styles and emotion regulation
characteristics in a sample of adolescents who were found to be at high or low risk for BD
based on having high or moderate BAS sensitivity (Alloy et al., in press). We chose a
moderate-BAS group, as opposed to a low-BAS group, to serve as a comparison group
because a moderate-BAS group is closer to the mean on the BAS sensitivity dimension and
is therefore more normal from a statistical perspective, and because low BAS has been
associated with risk for unipolar depression (but not bipolar disorder) in prior studies (see
Alloy et al., 2006b, in press; Depue & lacono, 1989; Depue et al., 1987). Adolescents (ages
14-19) were chosen because this has been identified as the period during which individuals
are at greatest risk for the first onset of the adult form of BD (Alloy, Abramson, Walshaw,
Keyser, & Gerstein, 2006b; Burke, Burke, Regier, & Rae, 1990; Kennedy et al., 2005;
Kessler, Rubinow, Holmes, Abelson, & Zhao, 1997; Kupfer et al., 2002; Weissman et al.,
1996). In particular, we investigated whether rumination and emotional clarity would
moderate the relationship between cognitive vulnerabilities and prospective increases in
depressive symptoms, particularly in the high-BAS group. We hypothesized that rumination
would exacerbate the effect of maladaptive cognitive styles, as demonstrated in previous
studies of depressive symptoms. We also hypothesized that emotional clarity would serve as
a buffer against the deleterious effects of negative cognitive styles, because having an
awareness and understanding of one’s own emotional experiences might allow one to
identify symptoms of depression and, therefore, to problem-solve or cope with these
symptoms more effectively.

Sample recruitment—Adolescents from Philadelphia area public high schools and
colleges (ages 14-19) were selected for Project TEAM (Teen Emotion and Motivation)
based on a two-phase screening procedure (Figure 1). In Phase 1, 9,991 students were
screened following the procedures in Alloy et al. (2006, in press) with a demographics
measure and two self-report BAS sensitivity measures: the Behavioral Inhibition System/
Behavioral Activation System (BIS/BAS) Scales (Carver & White, 1994) and Sensitivity to
Punishment/Sensitivity to Reward Questionnaire (SPSRQ; Torrubia, Avila, Molto, &
Caseras, 2001). Students who scored in the highest 15" percentile on both the BAS-Total
score of the BIS/BAS Scales and the Sensitivity to Reward (SR) scale of the SPSRQ were
categorized as High BAS (HBAS). Students who scored between the 40t and 60t
percentiles on both measures were categorized as Moderate BAS (MBAS).

A random subsample of the adolescents who met the criteria for HBAS or MBAS status
were invited for Phase Il screening (n = 390). Parental consent and adolescents’ assent was
obtained for participants under the age of 18, whereas participants 18 and over provided
their own consent. In Phase I, participants were administered the mood and psychosis
sections of an expanded Schedule for Affective Disorders and Schizophrenia — Lifetime
(exp-SADS-L) interview, as well as the Beck Depression Inventory (BDI; Beck, Rush, Shaw
& Emery, 1979) to assess depressive symptoms and the Altman Self-Rating Mania Scale
(ASRM; Altman, Hedeker, Peterson, & Davis, 1997) to assess hypomanic/manic symptoms.
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Participants were excluded from the final sample if they met DSM-/V-TR (American
Psychiatric Association, 2000) or Research Diagnostic Criteria (RDC; Spitzer et al., 1978)
criteria for any disorder in the bipolar spectrum (bipolar | or I1, cyclothymia, or bipolar
NOS) with onset prior to the date of the participant’s completion of the Phase | screening
measures, if they met criteria for any lifetime psychotic disorder, or could not write or speak
fluent English. Of the eligible sample, 22 participants were excluded because they met
criteria for a bipolar spectrum disorder with onset prior to their Phase | screening, seven
were excluded because they met criteria for a psychotic disorder, and five were excluded
due to poor English. In addition, 66 eligible Phase Il students did not complete their baseline
assessment and, thus, were not included in the present analyses. Participants in the final
sample were representative of the original Phase | screening sample and did not differ from
Phase 1l — eligible participants who did not complete the baseline assessment (see Alloy et
al., in press for detailed representativeness analyses).

Study sample—The current sample consisted of 98 HBAS participants and 63 MBAS
participants who had completed the Phase Il screening and a follow-up visit (see Table 1 for
sample demographic characteristics and BIS/BAS, SPSRQ, and BDI scores).

After completing the screening processes, participants completed an initial session involving
further interviews and questionnaires. All participants who completed the initial assessment

were followed prospectively for an average of 274 days between assessments. At follow-up,
participants completed self-report instruments to evaluate symptom levels.

BAS Sensitivity Measures—The Behavioral Inhibition System/Behavioral Activation
System Scales (BIS/BAS; Carver & White, 1994) were one of the two measures used to
determine group selection. The self-report BIS/BAS scales are frequently used to assess
individual differences in BIS and BAS sensitivity. Participants are asked to respond to 20
questions on a 4-point Likert scale ranging from strongly disagree (1) to strongly agree (4).
A BAS total score was used and calculated by summing all BAS items, with higher scores
indicating higher BAS sensitivity. The BIS/BAS scales have demonstrated good internal
consistency and retest reliability (Carver & White, 1994). In addition, construct validity was
evidenced by concurrent associations with prefrontal cortical activity, affect, personality
traits, and reaction-time performance on learning tasks (Colder & O’Conner, 2004; Harmon-
Jones & Allen, 1997; Kambouroupolis & Staiger, 2004; Sutton & Davidson, 1997; Zinbarg
& Mohlman, 1998). The internal consistency of the BAS total scale in Phase | screening was
a =.80.

The Sensitivity to Punishment/Sensitivity to Reward Questionnaire (SPSRQ; Torrubia,
Avila, Molto, & Caseras, 2001) is a 48-item self report measure used to assess an
individual’s sensitivity to reward (SR) and punishment (SP) with 24 items for each subscale.
The SPSRQ was designed to be more theoretically consistent with Gray’s BIS/BAS theory,
to have greater construct validity, and to improve on weaknesses in the BIS/BAS scale’s
content. The SPSRQ was used in conjunction with the BIS/BAS scale to determine group
status. Both subscales have demonstrated good internal consistency and retest reliability
(Torrubia et al., 2001). In Phase I of the current study, the SR and SP demonstrated good
internal consistency with a’s = .76 and .84, respectively, and SR correlated with the BAS
total in Phase I (r=.40).

Depressive symptoms—The Beck Depression Inventory (BDI; Beck et al., 1979) is a
21-item self-report questionnaire that assesses the presence and severity of cognitive,
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affective, motivational, and somatic symptoms of depression. The BDI has been found to
have good internal consistency (a’s = .81-.86) and retest reliability (r's = .48-.86) in both
clinical and nonclinical samples and has been validated in student samples (Beck, Steer, &
Garbin, 1988). In the present study, this measure was given at Time 1 and at follow-up with
a’s=.89 and .92, respectively.

Dysfunctional attitudes—The Dysfunctional Attitudes Scale (DAS; Weissman & Beck,
1978) is a 40-item self-report questionnaire that assesses dysfunctional beliefs regarding
concerns about others’ approval and performance expectations. Participants are asked to
respond to 7-point Likert scales ranging from fotally agreeto totally disagree regarding
descriptions of their attitudes most of the time (e.g., “My value as a person depends greatly
on what others think of me” and “If | fail partly, it is as bad as being a complete failure™).
The DAS has demonstrated good construct validity (Alloy et al., 2000; Francis-Raniere et
al., 2006; Segal et al., 1999). The DAS was given at Time 1 with an internal consistency of
a = .86.

Depressive personality—The Depressive Experiences Questionnaire (DEQ); Blatt,

D’ Aflitti, & Quinlan, 1976) is a 66-item self-report questionnaire that measures depressive
personality styles described by Blatt et al. (1976). Participants rated how much they agree
with statements about their personality on 7-point scales (from strongly disagreeto strongly
agree). The DEQ is composed of two primary subscales that were of interest in the present
study: Self-Criticism (e.g., “I have a difficult time accepting weaknesses in myself”) and
Dependency, which contains two subscales, Connectedness (e.g., “I constantly try, and very
often go out of my way, to please or help people | am close to”), and Neediness (e.qg.,
“Without support from others who are close to me, | would be helpless”). The DEQ has
demonstrated high internal and retest reliability (Blatt et al., 1976; Zuroff, Moskowitz,
Wielgus, Powers, & Franko, 1983) and the factors have shown good construct validity. In
the present study, the DEQ was given at Time 1. The internal consistencies of the subscales
used in the present study were as follows: Self-Criticism a = .78, Dependency a = .75,
Neediness a = .72, and Connectedness a = .80.

Rumination—The Ruminative Responses Scale (RRS; Treynor, Gonzalez, & Nolen-
Hoeksema, 2003) is a 10-item self-report questionnaire that assesses the extent to which
participants engage in neutrally-focused introspection (i.e., reflection) and “moody
pondering” (i.e., brooding) in response to their depressed mood. Participants are asked to
rate how often they participate in certain responses to their depressed mood, on 4-point
Likert scales ranging from 1 = a/lmost neverto 4 = almost always. Sample items from the
two subscales include “Analyze recent events to try to understand why you are depressed”
(brooding) and “Think about a recent situation, wishing it had gone better” (reflection).
Brooding (RRS-BR) has been found to better predict depressive symptoms over time than
Reflection (Treynor et al., 2003), and thus was of interest in the present study. In previous
studies, the RRS-BR has demonstrated good internal consistency and test-retest reliability
(Treynor et al., 2003). In the present study, the RRS-BR was given at Time 1 and
demonstrated good internal consistency, a = .76.

Emotional Clarity—The Emaotional Clarity questionnaire (EC; Flynn & Rudolph, 2010) is
a measure adapted from an instrument used with adults (TMMS; Salovey, Mayer, Goldman,
Turvey, & Palfai, 1995) that assesses emotional clarity. The EC is a 7-item self-report
questionnaire that asks participants to rate the way they experience their feelings (e.g., “I
usually know how | am feeling” and “I usually understand my feelings”) on a 5-point Likert
scale ranging from “not at all” to “very much.” Item scores are summed with higher scores
indicating greater emotional clarity. The EC has demonstrated good internal consistency and
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convergent validity with behavioral measures involving the identification of facial
expressions (Flynn & Rudolph, 2010). In the current study, the EC demonstrated adequate
internal consistency, a =.71.

Table 2 displays bivariate correlations between EC, Brooding, cognitive styles, BAS risk
group, and depressive symptoms. EC and Brooding were negatively correlated, indicating
that higher levels of Brooding were associated with lower levels of EC. EC was negatively
correlated with Time 1 and follow-up BDI, and Brooding was positively correlated with
BDI scores, indicating that depressive symptoms were associated with high levels of
Brooding and low levels of EC. In general, each of the negative cognitive styles correlated
positively with brooding and negatively with EC.

To evaluate whether DAS, in interaction with EC or Brooding, predicted depressive
symptoms at follow-up, controlling for initial depressive symptoms, we conducted
hierarchical linear regressions. Predictor variables (DAS, EC, and Brooding) were centered
at their means prior to analysis, and BAS risk group was dummy coded, with 0 indicating
the high-BAS group and 1 indicating the moderate-BAS group (Aiken & West, 1991). To
test our hypotheses, we regressed follow-up BDI scores on a number of predictor variables
(see Tables 3 and 4). In Step 1, Time 1 BDI scores were entered, thus creating a residual
score reflecting change in depressive symptoms from Time 1 to follow-up. In Step 2, main
effects of BAS risk group, a cognitive style, and either Brooding or EC were entered. In Step
3, the two-way interaction terms between each of the predictors were entered. Finally, in
Step 4, the three-way interaction term between BAS risk group, the cognitive style, and
either Brooding or EC was entered.

Dysfunctional Attitudes

First, we evaluated whether dysfunctional attitudes interacted with EC to predict depressive
symptoms at follow-up, and whether this effect was distinct to high-BAS individuals. A
significant 3-way interaction emerged between BAS risk group, DAS, and EC predicting
depressive symptoms at follow-up, controlling for Time 1 depressive symptoms (Table 3,
Figure 2). Consistent with hypotheses, there was a two-way interaction between DAS and
EC that was significant only for the high-BAS group. In the high-BAS group, among
individuals higher in EC, there was no effect of DAS, ¢t=-1.24, p=.22. However, at lower
levels of EC, there was a significant effect of DAS, = 3.11, p<.005, such that higher DAS
predicted increases in depressive symptoms at follow-up. At higher levels of DAS, there was
also a significant effect of EC, = -2.80, p< .01, such that lower levels of EC predicted
increases in depressive symptoms. The effect of EC at lower levels of DAS was not
significant, £=1.70, p=.009.

A significant 3-way interaction also emerged between BAS risk group, DAS and Brooding
predicting depressive symptoms at follow-up, controlling for Time 1 depressive symptoms
(Table 4, Figure 3). Again, there was a two-way interaction between DAS and Brooding that
was significant only for the high-BAS group. In the high-BAS group, among individuals
higher in Brooding, there was a significant effect of DAS, ¢= 2.05, p= .04, such that DAS
predicted increases in depressive symptoms at follow-up. At lower levels of Brooding,
higher levels of DAS predicted lower levels of depressive symptoms, = -2.01, p<.05. At
higher levels of DAS, there was also a significant effect of Brooding, = 3.80, p<.001, such
that higher levels of Brooding predicted increases in depressive symptoms. There was no
effect of Brooding at lower levels of DAS, ¢=-0.80, p=.43.
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In sum, EC and Brooding appeared to have the greatest impact on depressive symptoms
among high-BAS individuals with high levels of dysfunctional attitudes. Correspondingly,
dysfunctional attitudes were the most detrimental among high-BAS individuals with high
levels of Brooding and low levels of EC.

Self-Criticism

Neediness

DEQ Self-Criticism interacted with EC significantly to predict depressive symptoms at
follow-up, controlling for Time 1 depressive symptoms (see Table 3; Figure 4). There was
not a significant 3-way interaction between Self-Criticism, EC, and BAS group, indicating
that this interaction did not differ between risk groups. At higher levels of EC, there was no
effect of Self-Criticism, = 0.71, p=.48. However, at lower levels of EC, there was a
significant effect of Self-Criticism, = 2.88, p< .01, such that higher Self-Criticism
predicted higher levels of depressive symptoms at follow-up.

DEQ Self-Criticism also interacted significantly with Brooding to predict depressive
symptoms at follow-up, controlling for Time 1 depressive symptoms (see Table 4; Figure 5).
There was not a significant 3-way interaction between Self-Criticism, Brooding, and BAS
group, indicating that this interaction did not differ between risk groups. At higher levels of
Brooding, there was a significant effect of Self-Criticism, ¢= 3.16, p < .005, such that higher
Self-Criticism predicted higher levels of depressive symptoms at follow-up. At lower levels
of Brooding, there was no effect of Self-Criticism, £= -0.62, p=.54. Additionally, at higher
levels of Self-Criticism, there was a significant effect of Brooding, = 2.94, p< .005, such
that higher levels of Brooding predicted higher levels of depressive symptoms. At lower
levels of Self-Criticism, there was no effect of Brooding, t=-1.32, p=.19.

DEQ Neediness interacted with EC significantly to predict depressive symptoms at follow-
up, controlling for Time 1 depressive symptoms (see Table 3; Figure 4). There was not a
significant 3-way interaction between Neediness, EC, and BAS group, indicating that this
interaction did not differ between risk groups. At higher levels of EC, there was no effect of
Neediness, £=-0.03, p=.98. However, at lower levels of EC, there was a significant effect
of Neediness, ¢=3.16, p < .005, such that higher Neediness predicted higher levels of
depressive symptoms at follow-up. Additionally, at high levels of Neediness, there was a
significant effect of EC, £=-2.54, p= .01, such that higher EC predicted lower levels of
depressive symptoms. At low levels of Neediness, there was no effect of EC, 1= 0.73, p=.
47.

DEQ Neediness also interacted significantly with Brooding to predict depressive symptoms
at follow-up, controlling for Time 1 depressive symptoms (see Table 4; Figure 5). There was
not a significant 3-way interaction between Neediness, Brooding, and BAS group, indicating
that this interaction did not differ between risk groups. At higher levels of Brooding, there
was a significant effect of Neediness, £= 2.86, p=.005, such that higher Neediness
predicted higher levels of depressive symptoms at follow-up. At lower levels of Brooding,
there was no effect of Neediness, = —-0.66, p=.51. Additionally, at higher levels of
Neediness, there was a significant effect of Brooding, = 2.60, p= .01, such that higher
levels of Brooding predicted higher levels of depressive symptoms. At lower levels of
Neediness, there was no effect of Brooding, = -0.86, p=.39.

In sum, EC and Brooding appeared to have the greatest effects among individuals high in
Self-Criticism and Neediness, with EC buffering against and Brooding exacerbating
depressive symptoms, and these results did not differ between BAS risk groups.

Cogn Emot. Author manuscript; available in PMC 2014 January 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Stange et al.

Page 10

Discussion

The purpose of this study was to explore the roles of ruminative brooding and emotional
clarity, both characteristics implicated in emotion regulation, in relation to various cognitive
vulnerabilities in predicting symptoms of depression in a sample of individuals at high or
low risk for developing bipolar disorder. As hypothesized, results indicated that low levels
of emotional clarity conferred risk for developing symptoms of depression in individuals
with various maladaptive cognitive styles. Similarly, results suggested that brooding also
conferred a risk for developing symptoms of depression in individuals with negative
cognitive styles. However, only the interactions with dysfunctional attitudes were specific to
the high-BAS group; interactions with self-criticism and neediness did not differ between
risk groups. Taken together, these results suggest that the presence of dysfunctional
attitudes, low levels of emotional clarity, and high levels of brooding may be especially
harmful in adolescents at risk for bipolar disorder and may place them at risk for developing
symptoms of depression. Although previous reports have indicated that levels of self-
criticism are higher in individuals at risk for bipolar disorder (Rosenfarb, Becker, Khan, &
Mintz, 1998), the results of the present study indicate that self-criticism and neediness may
be more general, transdiagnostic risk factors for depressive symptoms when experienced in
combination with brooding or low emotional clarity. Although emotional clarity and
brooding are both constructs related to emotion regulation, only 6 percent of variance was
shared between the two measures in this study, thus supporting the idea that they each
represent distinct processes.

Rumination has been widely studied as a risk factor for both unipolar depression and
symptoms of depression in bipolar disorder, and has been shown to exacerbate the impact of
negative cognitive styles on depressive symptoms, presumably because of an increased
focus on the negative beliefs that cause depression (Ciesla et al., 2011; Ciesla & Roberts,
2007; Robinson & Alloy, 2003). Emotional clarity, however, has been studied as a risk
factor only for unipolar depression. To our knowledge, this is the first study exploring the
role of emotional clarity in relation to symptoms of depression in individuals shown to be at
risk for developing bipolar disorder. Previous studies have shown that individuals with low
emotional clarity are more likely to develop symptoms of depression than individuals with
high emotional clarity. As suggested by Salovey et al. (1995), individuals high in emotional
clarity may be spending little time engaging in maladaptive ruminative processes. That is,
individuals who are clear about their feelings may not feel the need to ruminate in order to
differentiate them. Consequently, these individuals may use their cognitive resources for
adaptive strategies such as coping and minimizing the impact of stressful events. In the
context of this study, combining the effect of low emational clarity with maladaptive
cognitive styles may maintain and exacerbate negative affect. In addition, it may be possible
that brooding is a result of low emotional clarity. That is, individuals low in emotional
clarity have trouble identifying their emotions and are more ambivalent about them, leading
them to engage in brooding in order to make sense of their emotional state. However,
existing research suggests that rumination may be counterproductive in that it actually
blocks or inhibits awareness of one’s emotional state (e.g., Watkins, 2008), which may lead
to continued ineffective coping and problem-solving. In addition to blocking EC, brooding
may represent a more verbal form of processing emotions which further recruits latent
dysfunctional schemas to interpret these emotions. In contrast, emotional clarity is involved
in awareness of one’s emotions that may be sustained in order to understand them,
potentially via the recruitment of more productive schemas. Thus, EC and rumination may
serve as catalysts of negative thought (e.g., Ciesla et al., 2011) in the relationship between
negative beliefs and depression. Future work should seek to evaluate more precisely the
similarities between these constructs.
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It is also important to note the differences in the interactions between cognitive and
emotion-regulatory vulnerabilities found between BAS risk groups. We found a significant
three-way interaction between BAS risk group, dysfunctional attitudes, and EC and
Brooding that was significant for the high-BAS group, but not for the moderate-BAS group.
This finding may be understood from within the context of the BAS dysregulation theory of
BD, which suggests that individuals with high BAS sensitivity are likely to experience
frequent fluctuations in mood as a result of activation or deactivation of the BAS (Alloy &
Abramson, 2010; Urosevic et al., 2008). Thus, high-BAS individuals may experience more
frequent BAS deactivation by negative life events, which elicits the activation of
dysfunctional attitudes. When these activated dysfunctional attitudes are experienced in the
context of low emotional clarity or brooding, individuals may experience increased self-
focus on the negative cognitive content of these dysfunctional attitudes, which may lead to
depressed mood. Individuals with moderate BAS sensitivity may not experience
deactivation that is as frequent or severe, thus diminishing the deleterious impact of
dysfunctional attitudes, EC, and brooding. In contrast, although we found significant two-
way interactions when assessing the risk factors of self-criticism and neediness in the
context of the emotion-regulatory characteristics of EC and brooding, the absence of
significant three-way interactions with BAS group indicates that the relationships between
these risk factors did not differ between high-BAS and moderate-BAS participants. This
suggests the possibility that as cognitive personality constructs, self-criticism and neediness
may have an impact on depressed mood regardless of whether they are activated by negative
events, which may explain why they are relevant in explaining depressed mood when in
combination with low EC and high levels of brooding, regardless of BAS sensitivity. Future
studies should more directly evaluate these hypothesized processes in combination with
negative life events. It is also possible that there is a threshold after which dysfunctional
attitudes become particularly problematic. Individuals with high BAS sensitivity had higher
levels of dysfunctional attitudes (see Table 2); therefore, it is possible that EC and brooding
did not interact with dysfunctional attitudes in the moderate-BAS group because levels of
dysfunctional attitudes were low enough to not be particularly impairing, even in
combination with low EC or high levels of brooding.

Several additional findings were also notable. Consistent with our hypotheses, dysfunctional
attitudes, self-criticism, and neediness appeared to serve as risk factors that were moderated
in the expected direction by EC and brooding. Thus, these factors may serve as particular
cognitive vulnerabilities to clinical depression among individuals who brood about the cause
of negative moods, or who are unclear about their emotional state. Of note, with the
exception of ruminative brooding (Alloy et al., 2009a), to our knowledge, none of the
vulnerabilities evaluated in the present study have been shown to prospectively predict
depressive symptoms in individuals with, or at risk for, BD. Future work with clinical
samples should further evaluate these mechanisms to determine whether similar processes
are particularly relevant in BD, or if they may be more transdiagnostic risk factors for
depression.

Although the interaction of dysfunctional attitudes with EC and brooding in the high-risk
group were hypothesized, the form of the interaction was not entirely as anticipated.
Specifically, although among high-BAS individuals with higher levels of brooding, higher
levels of dysfunctional attitudes predicted increases in depressive symptoms as expected,
among such individuals with lower levels of brooding, higher levels of dysfunctional
attitudes predicted decreases in depressive symptoms. One possible explanation for this
finding is that individuals with lower levels of brooding who also had lower dysfunctional
attitudes may have exhibited more extreme positive beliefs (i.e., “totally disagree” with a
dysfunctional attitude) on the DAS measure. Although individuals with lower dysfunctional
attitudes scores would typically be expected to have lower vulnerability to depression,
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several studies have found that rigid or extreme levels of positive beliefs (which are likely to
be associated with lower dysfunctional attitudes scores) predict depressive relapse (Petersen
et al., 2007; Teasdale et al., 2001). Nevertheless, the significant effect of brooding at higher
levels of dysfunctional attitudes in predicting depressive symptoms indicates that it may be
particularly maladaptive for individuals at risk for BD to ruminate when the content of their
thoughts is already negative.

There were several limitations to this study. First, the assessments were all self-report
questionnaires. Self-report questionnaires are widely used measures of psychopathology, but
consistently questioned as valid assessments (Vazire & Mehl, 2008). It is possible that the
shared conceptual and methodological variation in the measures used in this study
obfuscated our ability to very effectively evaluate these theoretical models. Researchers
have called for concurrent measurement by other reporters (Vazire & Mehl, 2008; Oltmanns
& Turkheimer, 2009) or by more objective interviews (e.g., McQuaid et al., 1992) to combat
possible reporter bias. Nonetheless, researchers suggest that self-report measures may not be
inherently invalid (Haeffel & Howard, 2010), and in some cases, not significantly different
than other methods of assessment (Wagner, Abela, & Brozina, 2005); thus the use of self-
report measures at this stage of investigation seems reasonable, but future research should
consider also using behavioral methods of investigating the constructs presented here.
Additionally, our measure of EC essentially evaluated adolescents’ perceptions of their own
EC. It is possible that adolescents with lower actual EC were less accurate at perceiving and
reporting their actual EC, which could have clouded our interpretation of the EC measure.
Future studies should consider additional methods for more objectively evaluating EC as a
protective factor against depression.

Second, although this study replicated previous studies that found that EC is associated with
lower depressive symptoms, it is not entirely apparent what regulatory processes may allow
EC to have protective effects on mood. Previous work has suggested that problem-solving
abilities associated with EC may explain its association with depression (Otto &
Lantermann, 2006). As Salovey et al. (1995) suggest, it is also possible that having high EC
allows people to pay less attention to negative emotions once they recognize that they exist.
Future research should investigate these and other possible explanations for the present
results in greater detail. Third, it is unclear whether these results necessarily generalize to
individuals with bipolar disorder. Future work should investigate this possibility. Fourth,
although the selection of high-BAS and moderate-BAS groups allowed us to compare a
group at risk for BD to a group at low risk for BD, we did not include a low-BAS
comparison group in the study. Thus, it is unclear whether these results would be applicable
to individuals with low BAS sensitivity who may be at risk specifically for unipolar
depression (Depue & lacono, 1989; Depue et al., 1987). Fifth, the study was limited by a
two-timepoint design which precluded the use of more sophisticated and potentially more
reliable statistical analyses. Additionally, with a larger sample size we may have been able
to estimate a single, more comprehensive path-analytic model, rather than conducting
separate multivariate analyses for each measure of cognitive style. It also is unclear whether
our findings would remain consistent if we had used a shorter follow-up interval. Finally,
the range of scores for cognitive styles may be restricted for the DAS, self-criticism, and
brooding, each of which have been shown to be correlated with BAS sensitivity (Stange et
al., in press). Nevertheless, the consistent moderating effects of brooding and EC on the
associations between the cognitive styles and prospective depressive symptoms are unlikely
to have been affected meaningfully by the restriction of range.

In sum, emational clarity and brooding seem to be important factors in providing resilience
and risk among individuals with cognitive vulnerabilities to depression. In particular, having
high levels of dysfunctional attitudes in combination with low levels of emotional clarity or
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high levels of brooding may be particularly deleterious among individuals at risk for
developing a first onset of BD by virtue of exhibiting high BAS sensitivity. Future work
should explore whether the interactions among these factors predict actual episodes of
depression in individuals at risk for bipolar disorder and whether these relationships can be
replicated in individuals with an existing diagnosis of bipolar disorder. Given the importance
of negative life events in the depression literature, these results should also be expanded to
include interactions with life stressors. In the meantime, interventions should be developed
for individuals at risk for BD to improve understanding of one’s emotions without
ruminative brooding, particularly among those individuals with dysfunctional beliefs about
themselves or their world.
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Study design and assessment schedule.
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Three-way interaction between dysfunctional attitudes, emotional clarity (EC), and BAS risk
group predicting follow-up depressive symptoms (BDI), controlling for initial depressive

symptoms (BDI). * p<.05.
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Three-way interaction between dysfunctional attitudes, brooding, and BAS risk group
predicting follow-up depressive symptoms (BDI), controlling for initial depressive
symptoms (BDI). * p<.05.
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Two-way interactions between Emotional Clarity and Self-Criticism or Neediness predicting
follow-up depressive symptoms (BDI), controlling for Time 1 depressive symptoms (BDI).

* p< .05.
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Two-way interactions between Brooding and either Self-Criticism or Neediness, predicting
follow-up depressive symptoms (BDI), controlling for Time 1 depressive symptoms (BDI).
*

p<.05.
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Table 1
Demographic Characteristics of the Study Sample

High BAS Moderate BAS
(N=98) (N =63)

Age 18.15 (1.58) 17.99 (1.56)

Sex 62.3% Female 72.0% Female

Race 55.6% Caucasian 47.2% Caucasian
21.2% African American 36.1% African American
14.1% Asian/Pacific Islanders  13.9% Asian/Pacific Islanders
2.0% Biracial 0.0% Biracial
4.0% Other 4.7% Other

Ethnicity 8.1% Hispanic/Latino 5.6% Hispanic/Latino

BIS 20.01 (4.17) 19.46 (2.90)

BAS-T* 46.00 (2.73) 38.13 (0.87)

sp 10.89 (5.36) 11.08 (5.02)

SR* 18.16 (1.90) 11.30 (2.19)

BDI (Time 1) 6.88 (6.77) 5.59 (5.30)

BDI (Follow-up)  5.74 (6.62) 4.28 (6.26)

MDE History 39.3% 29.2%

*
p<.05.

Page 24

Note. Standard deviations are in parentheses. BIS = Behavioral Inhibition System scores from the BIS/BAS Scales; BAS-T = Behavioral Approach
System — Total scores from the BIS/BAS Scales; SP = Sensitivity to Punishment scores from the SPSRQ; SR = Sensitivity to Reward from the

SPSRQ; BDI = Beck Depression Inventory; ASRM = Altman Self-Rating Mania Scale; MDE = Major Depressive Episode.
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Table 3

Interactions between Cognitive Styles, Emotional Clarity, and Behavioral Approach System Group Predicting
Depressive Symptoms at Follow-Up, Controlling for Time 1 Depressive Symptoms

Step  Variable B t AR?
Model 1 — Dysfunctional Attitudes as Focal Predictor
1 BDI(Timel) 048 599 33"
2 EC -0.02 -0.22 .02
BAS -0.03 -0.41
DAS 0.06 0.50
3 DASXEC -029 332" 04"
BAS x EC -0.15 -1.70
BAS x DAS -0.15 -151
4  DASXECxBAS 023 252" 03"

Model 2 — Self-Criticism as Focal Predictor

1 BDI(Timel) 033 3817 33
2 EC 009 087 05"
BAS -0.17 -1.36
DEQ SC -0.55 -0.65
3  DEQSCxEC -036 -327 06"
BAS x EC -0.15 -1.60
BAS x DEQ SC 043 093
4 DEQSCxECxBAS 060 112 01
Model 3 — Neediness as Focal Predictor
1 BDI(Time1) 046 6017 33
2 EC -0.04 -0.44 04
BAS -0.07 -0.94
DEQN 027 264%"
3 DEQNxEC -016 -220% .04
BAS x EC -0.15 -1.63
BAS x DEQ N -0.21 03

4 DEQ N x EC x BAS -0.05 -0.69 <.01

*
p<.05;

Ak
p<.01;
HAA

p<.001.

Note. BDI = Beck Depression Inventory score; EC = Emotional Clarity; BAS = Behavioral Approach System Risk Group (0 = High-BAS, 1 =
Moderate-BAS); DAS Total = Dysfunctional Attitudes Scale - Total Score; DEQ SC = Depressive Experiences Questionnaire - Self-Criticism
Subscale; DEQ N = Depressive Experiences Questionnaire - Neediness Subscale.
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Interactions between Cognitive Styles, Brooding, and Behavioral Approach System Group Predicting
Depressive Symptoms at Follow-Up, Controlling for Time 1 Depressive Symptoms

Table 4

Step Variable B

t

AR?

Model 1 - Dysfunctional Attitudes as Focal Predictor

1 BDI(Time1) 046 588™* 32"
2 RRS-BR 0.14 1.54 .02
BAS 0.01 0.13
DAS -0.05 -0.51
3 DAS x RRS-BR 0.27 318" .03
BAS x RRS-BR 003 032
BAS x DAS -0.08 0.83
4 DAS x RRS-BR x BAS -021 -—225% 2%
Model 2 — Self-Criticism as Focal Predictor
1 BDI (Time 1) 035 433" 32*
2 RRS-BR 0.05 0.46 04~
BAS -0.02 -0.26
DEQ SC 0.13 1.18
3 DEQ SC x RRS-BR 026 328" 06™
BAS x RRS-BR -0.04 -0.41
BAS x DEQ SC 0.12 1.19
4 DEQ SC x RRS-BR x BAS -0.07 -0.73 <.01
Model 3 — Neediness as Focal Predictor
1 BDI (Time 1) 049 6527 32
2 RRS-BR 0.03 0.28 .02
BAS -0.03 -0.48
DEQN 0.11 1.07
3 DEQNXxRRS-BR 025 257 04"
BAS x RRS-BR 0.04 0.47
BAS x DEQ N -0.08 -0.76
4 DEQ N x RRS-BR x BAS -0.07 -0.74 <.01
*p< .05;
**p <.01;
-
p<.001.
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Note. BDI - T1 = Beck Depression Inventory Score at Time 1; RRS-BR = Ruminative Response Scale - Brooding Subscale; BAS = Behavioral

Approach System Risk Group (0 = High-BAS, 1 = Moderate-BAS); DAS Total = Dysfunctional Attitudes Scale - Total Score; DEQ SC =
Depressive Experiences Questionnaire - Self-Criticism Subscale; DEQ N = Depressive Experiences Questionnaire - Neediness Subscale.
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