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Little longitudinal research has examined progression to more severe bipolar disorders in individuals with
“soft” bipolar spectrum conditions. We examine rates and predictors of progression to bipolar I and II
diagnoses in a nonpatient sample of college-age participants (n � 201) with high General Behavior
Inventory scores and childhood or adolescent onset of “soft” bipolar spectrum disorders followed
longitudinally for 4.5 years from the Longitudinal Investigation of Bipolar Spectrum (LIBS) project. Of
57 individuals with initial cyclothymia or bipolar disorder not otherwise specified (BiNOS) diagnoses,
42.1% progressed to a bipolar II diagnosis and 10.5% progressed to a bipolar I diagnosis. Of 144
individuals with initial bipolar II diagnoses, 17.4% progressed to a bipolar I diagnosis. Consistent with
hypotheses derived from the clinical literature and the Behavioral Approach System (BAS) model of
bipolar disorder, and controlling for relevant variables (length of follow-up, initial depressive and
hypomanic symptoms, treatment-seeking, and family history), high BAS sensitivity (especially BAS Fun
Seeking) predicted a greater likelihood of progression to bipolar II disorder, whereas early age of onset
and high impulsivity predicted a greater likelihood of progression to bipolar I (high BAS sensitivity and
Fun-Seeking also predicted progression to bipolar I when family history was not controlled). The
interaction of high BAS and high Behavioral Inhibition System (BIS) sensitivities also predicted greater
likelihood of progression to bipolar I. We discuss implications of the findings for the bipolar spectrum
concept, the BAS model of bipolar disorder, and early intervention efforts.
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Since Kraepelin’s (1921) seminal descriptions of manic-depressive
illness, or bipolar disorder, researchers have hypothesized that
“soft” bipolar conditions (i.e., bipolar disorder not otherwise spec-
ified [BiNOS], cyclothymia, bipolar II disorder) sometimes prog-
ress to full-blown bipolar I disorder. Surprisingly, few studies have
addressed this hypothesis with longitudinal prospective study de-
signs. Retrospective studies suggest that individuals with bipolar I
disorder first experience less severe symptoms on average 12 years
prior to being diagnosed (Berk et al., 2007). In contrast, the few
existing longitudinal studies suggest that only a minority of indi-
viduals with bipolar II disorder develop manic or mixed episodes
and convert to bipolar I disorder during prospective follow-up—
approximately 5–7.5% of adults (e.g., Coryell et al., 1995) and
20–25% of child/adolescent patients (Birmaher et al., 2006; Bir-
maher et al., 2009) with initial bipolar II disorder. It is crucially
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important to identify predictors of worsening prognosis for the
unfortunate minority who progress to bipolar I disorder. The
present longitudinal study of a large nonpatient sample (i.e., not
recruited through clinics) of individuals with BiNOS, cyclothymia,
and bipolar II disorder attempts to characterize this minority.
Specifically, the present study examines whether early age of
onset, and/or greater behavioral approach system (BAS) sensitivity
and impulsivity increase risk for conversion from BiNOS or cy-
clothymia and bipolar II to bipolar I disorder and from BiNOS or
cyclothymia to bipolar II disorder.

Early Age of Onset as a Risk Factor for Conversion to
Bipolar I and II Disorders

Childhood/adolescent bipolar disorder onset is predictive of
poor prognosis (Berk et al., 2007; Birmaher et al., 2006, 2009;
Lewinsohn, Klein, & Seeley, 1995; Perlis et al., 2004; Strober et
al., 1995). There is also some evidence for greater risk of progres-
sion to more severe bipolar conditions for individuals with child-
hood or adolescent onset of “soft” bipolar disorder. In the Course
and Outcome of Bipolar Illness in Youth (COBY) study of bipolar
I, bipolar II, and BiNOS patients aged 7 to 17, 25% with bipolar
II converted to bipolar I disorder and 38% with BiNOS converted
to bipolar I or II disorder during the four year follow-up (Birmaher
et al., 2009). In another longitudinal study, 80 youth (mean age
12.7) hospitalized for major depression with no history of hypo-
mania/mania were followed for 2–4 years (Kochman et al., 2005).
Kochman et al. found increased rate of conversion to bipolar II
disorder for children/adolescents with cyclothymic temperament
(63.8%), assessed with a self-report measure, versus those without
this temperament (15.2%) during the follow-up. Interestingly,
Beesdo and colleagues (2009) found that onset of major depression
prior to age 17 was also associated with greater risk for subsequent
development of mania or hypomania.

The rates of conversion from “soft” bipolar conditions to more
severe bipolar disorders in adolescents and children seem consid-
erably higher than in adult samples. For example, in 5-year and
10-year follow-ups of adult patients with bipolar II disorder, only
5% and 7.5% converted to bipolar I disorder, respectively (Coryell
et al., 1995; Joyce et al., 2004). In the Netherlands Mental Health
Survey and Incidence Study (NEMESIS), a survey of over 4,000
adults annually assessed for three years, 7.1% of individuals with
subthreshold hypomania symptoms and 1% of individuals with
subthreshold depressive symptoms subsequently developed bipo-
lar disorder (Regeer et al., 2006).

However, patient samples of children and adolescents with
bipolar spectrum disorders are likely to be more severe and, thus,
the rates of conversion to bipolar I and II disorders may be
magnified. To address this potential problem, longitudinal studies
of nonpatient samples of youth with bipolar spectrum disorders are
needed. To date, there is only one such study in the literature. In
the Oregon Adolescent Depression Project (OADP), a randomly
selected community sample of adolescents was followed and, by
their early 20’s, 2.1% met diagnostic criteria for bipolar I or II
disorder and another 5% had subsyndromal bipolar spectrum dis-
order (Lewinsohn, Klein, & Seely, 2000). After additional
follow-up until age 30, only 2.1% of individuals with subsyndro-
mal bipolar spectrum disorder developed bipolar disorder, whereas
39.3% of these individuals developed major depressive episodes

(Lewinsohn, Seely, & Klein, 2003). Thus, unlike longitudinal
studies of adolescent and child patients with bipolar II and BiNOS
disorders, this longitudinal study of a community sample of ado-
lescents did not find an elevated risk of conversion from subthresh-
old bipolar disorder to bipolar I disorder compared to adult studies.

There are several possible explanations for these divergent find-
ings. One potential explanation is that the patient studies exagger-
ated the rates of conversion due to bias toward severe symptom-
atology in their treated samples. Another potential explanation is
that the subsyndromal bipolar spectrum disorder, defined by
Lewinsohn and colleagues as presence of a period of manic mood
and one other symptom, had too low a threshold even for “soft”
bipolar conditions (i.e., it does not fit the DSM–IV criteria for
bipolar II disorder or cyclothymia). Another potential explanation
for divergent findings may be that Lewinsohn and colleagues had
longer assessment intervals (only four assessments over the 14-
year course of the project) compared to more frequent assessments
of patient samples in the above studies, thus potentially missing
symptoms of mania and hypomania. Additional longitudinal stud-
ies of nonpatient samples with “soft” bipolar conditions are needed
to address these divergent findings and test whether early age of
onset increases risk for conversion to bipolar I (and bipolar II)
disorder.

Cyclothymia and BiNOS as Risk Factors for
Conversion to Bipolar I and II Disorders

Cyclothymic temperament has been linked to greater severity
and worse prognosis in individuals with mood disorders of all
ages. During 2–4 years of medication-free follow up of adults with
cyclothymia, Akiskal, Djenderedjian, Rosenthal, and Khani (1977)
found that 28.26% developed hypomania and major depressive
episodes, that is, switched to bipolar II disorder, and an additional
6.52% developed mania, that is, converted to bipolar I disorder. A
more recent prospective study found that 63.8% of children and
adolescents with a history of major depressive episodes coupled
with cyclothymic temperament developed bipolar II disorder dur-
ing 2–4 years of follow-up (Kochman et al., 2005). Similarly,
Birmaher and colleagues (2006, 2009) found that 38% of their
child/adolescent patients (ages 7–18 at outset) converted to a
bipolar I or II diagnosis during four years of follow-up (Birmaher
et al., 2009).

Still, there are important gaps in the existing literature on
cyclothymia and BiNOS as risk factors for poorer prognosis in
bipolar disorders. Studies with an interview assessment of
DSM–IV cyclothymia or BiNOS diagnosis and prospective rates of
conversion to bipolar II and bipolar I disorders are lacking. More-
over, all three of the prospective studies of individuals with cy-
clothymia or BiNOS were based on patient samples; thus, exam-
ination of the naturalistic course in nonpatient samples is needed.
The present study addresses these gaps in the literature.

Behavioral Approach System (BAS) Sensitivity and
Impulsivity as Risk Factors for Conversion to Bipolar

I and II Disorders

To date, research on predictors of progression to a worse diag-
nosis along the bipolar spectrum has been largely atheoretical,
focusing on demographic and clinical predictors of progression.
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According to the BAS dysregulation model, bipolar spectrum
disorders stem from hypersensitivity of a behavioral-motivational
system, the Behavioral Approach System (BAS), which facilitates
approach to rewards and safety cues in active-avoidance para-
digms (Depue, Krauss, & Spoont, 1987; Depue & Iacono, 1989;
for review of theory and evidence, see Alloy & Abramson, 2010;
Alloy, Abramson, Urošević, Bender, & Wagner, 2009a; and
Urošević, Abramson, Harmon-Jones, & Alloy, 2008). Individuals
with bipolar disorders are hypothesized to be hypersensitive to
reward-relevant cues (i.e., both opportunities to gain rewards and
negative cues of failure to obtain/loss of rewards). This hypersen-
sitivity leads to extreme shifts in BAS activation, with hypomania/
mania reflecting extreme approach behaviors (i.e., BAS hyperac-
tivation) and depression reflecting extreme shutdown of approach
behaviors (i.e., BAS hypoactivation). It is important to emphasize
that the hypothesized vulnerability to bipolar disorders in this
model is a propensity toward excessive BAS activation and deac-
tivation (i.e., BAS hypersensitivity), not the actual activation or
deactivation itself, which is considered the more proximal precur-
sor of mood symptoms/episodes.

Consistent with the BAS model, individuals with bipolar I
(Meyer, Johnson, & Winters, 2001; Salavert et al., 2007), bipolar
II and cyclothymia (Alloy et al., 2008), or prone to bipolar symp-
toms (Meyer, Johnson, & Carver, 1999) exhibited BAS hypersen-
sitivity, as measured by self-report and greater reward responsive-
ness on a behavioral task (Hayden et al., 2008). Also consistent
with the BAS model, individuals with bipolar spectrum disorders
exhibit specific BAS-relevant cognitive styles (Alloy et al., 2009b;
Lam, Wright, & Smith, 2004; Scott, Stanton, Garland, & Ferrier,
2000) and greater left frontal cortical activation as assessed by
EEG, a neurobiological index of BAS activation (Harmon-Jones &
Allen, 1997; Sutton & Davidson, 1997), in response to rewards
compared to healthy controls (Harmon-Jones et al., 2008). Finally,
in individuals with bipolar I or bipolar spectrum disorders, expo-
sure to BAS activation life events involving goal striving or goal
attainment triggers hypomanic and manic episodes (Johnson et al.,
2000; Johnson et al., 2008; Nusslock, Abramson, Harmon-Jones,
Alloy, & Hogan, 2007).

Alloy and colleagues (2006) employed a behavioral high-risk
design and found that high BAS sensitivity individuals were more
likely to receive a lifetime bipolar spectrum diagnosis (50%) and
exhibited greater hypomanic personality and current hypomanic
symptoms than moderate BAS sensitivity individuals (8.3%).
Moreover, Meyer and colleagues (2001) found that high BAS
sensitivity at the time of recovery predicted prospective increases
in manic symptoms over six months in a bipolar I sample. Fur-
thermore, Salavert and colleagues (2007) reported that bipolar
individuals who experienced a hypomanic/manic relapse over 18
months had higher BAS sensitivity at baseline compared to con-
trols, whereas those who experienced a depressive relapse had a
nonsignificant trend toward lower BAS sensitivity compared to
controls. These findings support the BAS model of bipolar spec-
trum disorders.

Although there is growing support for the BAS model of bipolar
disorders, one of the key hypotheses of this model has not been
tested. Namely, among individuals with “soft” bipolar conditions,
are those with greater BAS sensitivity more likely to develop more
severe conditions, that is, bipolar II and bipolar I disorder, over
time ( Urošević et al., 2008)? If corroborated, this would not only

provide further support for the BAS model of bipolar disorders, but
also for the construct of a bipolar spectrum—a set of disorders
with the same underlying vulnerability and psychopathology that
differs in degree of severity across the spectrum. Thus, the present
study can address the debate about whether bipolar spectrum
disorders constitute a clinically relevant dimension (for criticism
of this spectrum concept, see Baldessarini, 2000).

Levels of Behavioral Inhibition System (BIS) sensitivity may
also interact with BAS sensitivity to predict progression to bipolar
I disorder. Gray (1991) hypothesized that manic individuals would
be characterized by high BAS and low BIS sensitivities. According
to Gray’s model, then, the combination of high BAS and low BIS
should predict conversion to bipolar I disorder (i.e., mania); thus,
we also tested this hypothesis in the present study.

Impulsivity, defined as a tendency toward rash, unplanned be-
havior without reflection, is also elevated in bipolar disorders and
stable across mood episodes (Swann, Dougherty, Pazzaglia, Pham,
& Moeller, 2004). High impulsivity has been associated with
disinhibited psychopathology in general (e.g., externalizing disor-
ders) and with poorer adjustment, lower academic achievement,
greater suicidality, and greater substance abuse among individuals
with bipolar spectrum disorders in particular (Alloy et al., 2009c;
Kwapil et al., 2000; Nusslock, Alloy, Abramson, Harmon-Jones,
& Hogan, 2008; Swann et al., 2005; Swann et al., 2007). Conse-
quently, trait impulsivity might also predict progression along the
bipolar spectrum to a more severe diagnosis, particularly to bipolar
I disorder. Indeed, given that mania (bipolar I) is largely differen-
tiated from hypomania (BiNOS, cyclothymia, and bipolar II) by
the presence of impairment rather than by differences in the types
of symptoms, and impulsivity is predictive of greater impairment
and more risky behaviors (Akiskal, Hantouche, & Allilaire, 2003;
Alloy et al., 2009c; Dawe, Gullo, & Loxton, 2004; Nusslock et al.,
2008), high impulsivity may be especially relevant to prediction of
conversion to bipolar I disorder among individuals with “soft”
bipolar conditions.

Overview of the Present Study

In summary, only a minority of individuals with “soft” bipolar
conditions progress to more severe bipolar disorders, but prior
work does not adequately characterize this minority. Preliminary
research indicates some candidates for progression to more severe
bipolar disorders: early age of onset, presence of cyclothymia or
BiNOS, and possibly, BAS hypersensitivity and impulsivity. How-
ever, no longitudinal studies have examined all these risk factors to
test whether they predict conversion to bipolar I or II disorder in a
nonpatient sample of individuals with adolescent/childhood onset
of bipolar disorders. The present longitudinal study addresses this
gap.

This study also expands on the only existing longitudinal com-
munity study of adolescents (Lewinsohn et al., 1995, 2000, 2003).
Compared with Lewinsohn and colleagues (1995, 2000), we iden-
tified a much larger sample (201 vs. 18 in the OADP) of 18–24
year old individuals with bipolar II, cyclothymia or BiNOS diag-
noses providing adequate power for determining rates of conver-
sion to bipolar I disorder. In addition, this study is the first to
prospectively follow individuals into their late 20’s with semi-
structured diagnostic interviews at 4-month intervals. The
follow-up into young adulthood is important given findings of
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three peaks of bipolar disorder onset, with two of these peaks
occurring prior to the late 20’s (e.g., Bellivier, Golmard, Henry,
Leboyer, & Schurhoff, 2001; Bellivier et al., 2003). Significantly
shorter assessment intervals in this study (i.e., 4-month vs. the
OADP’s 1-year and 8-year follow-ups) allow us to capture hypo-
manic and manic symptoms with greater sensitivity throughout
this crucial vulnerability period. Importantly, unlike the OADP,
the prospective symptom assessments were conducted using the
same semistructured interviews for all assessments, thus ensuring
that progression to more severe bipolar diagnoses is not due to
differences in assessment methods.

Thus, the present study investigates rates of conversion from
cyclothymia or BiNOS to bipolar II and from cyclothymia/BiNOS
and bipolar II to bipolar I disorder over 4.5 years of follow-up in
a nonpatient sample of 18–24 year olds. In addition, we assess
whether earlier age of onset, greater BAS sensitivity, and impul-
sivity predict increased rates of conversion to more severe bipolar
conditions. Finally, we examined whether the interaction of BAS
and BIS sensitivities predicted conversion to bipolar I disorder.

Method

Participants

Participants were recruited for the Longitudinal Investigation of
Bipolar Spectrum Disorders (LIBS) Project using a two-stage
screening procedure. In Stage I, approximately 20,500 Temple
University (TU) and University of Wisconsin (UW) students, ages
18–24, completed the revised General Behavior Inventory (GBI;
Depue, Krauss, Spoont, & Arbisi, 1989), to identify individuals
prone to “soft” bipolar conditions. A subset of participants who
met the GBI cutoff criteria: (a) for bipolar spectrum conditions
(Hypomania-Biphasic [HB] score � 13 and Depression [D]
score � 11); or (b) for the absence of affective psychopathology
(HB � 13 and D � 11), as specified by Depue et al. (1989), were
identified. Participants from these two groups were chosen to be
similar on demographics (sex, age, and race) and invited to the
next stage. In Stage II, 1,730 participants were administered an
expanded Schedule for Affective Disorders and Schizophrenia–
Lifetime diagnostic interview (exp-SADS-L; Endicott & Spitzer,
1978). The exp-SADS-L interview was modified to allow for
derivation of both DSM–IV–TR (2000) and Research Diagnostic
Criteria (RDC; Spitzer, Endicott, & Robins, 1978) diagnoses.

Exclusion criteria based on the exp-SADS-L were: (a) current or
past DSM–IV and/or RDC Manic Episode diagnoses (i.e., bipolar
I disorder); (b) current or past DSM–IV and/or RDC diagnoses of
primary psychiatric disorder other than bipolar spectrum disorder
(e.g., anxiety); and (c) bipolar disorder secondary to current phys-
ical illness (e.g., endocrinopathies). However, for the bipolar spec-
trum group, individuals with comorbid psychiatric disorder sec-
ondary to bipolar spectrum disorder (e.g., comorbid alcohol abuse)
and, for the control group, individuals with only Specific Phobia
diagnoses were included.1 Finally, based on this two-stage screen-
ing procedure, two groups of individuals were identified and
invited to participate in the longitudinal project: (a) individuals
who met both the GBI cutoff criteria for bipolar spectrum condi-
tions and the DSM–IV and/or RDC criteria for cyclothymia,
BiNOS, or bipolar II disorder (i.e., the bipolar spectrum group);
and (b) individuals who met both the GBI cutoff criteria for

absence of affective psychopathology and the DSM–IV and/or
RDC criteria for no lifetime diagnosis of psychopathology (i.e.,
control group). The longitudinal sample consisted of 414 partici-
pants (165 men, 249 women)—206 in the bipolar spectrum group
(57 cyclothymia or BiNOS, 149 bipolar II disorder) and 208 in the
control group. The bipolar spectrum and control groups did not
differ on age, sex, or ethnicity (see Alloy et al., 2008). The
longitudinal sample was representative of the Stage I screening
sample on demographics and did not differ from Stage II eligible
individuals who did not participate on demographics, diagnosis,
treatment history, and GBI scores (see Alloy et al., 2008).

Given that the aims of the current study were to examine
predictors of conversion to more severe diagnoses in the bipolar
spectrum, only participants in the bipolar spectrum group were
included in the present analyses. The ethnic composition of the
bipolar spectrum group was 68.9% Caucasian, 13.1% African
American, 5.1% Hispanic, 3.6% Asian, 0.5% Native American,
and 8.2% Other. Five bipolar spectrum participants (who did not
differ from the remaining bipolar participants on demographics,
clinical variables, or GBI scores) were excluded from the present
analyses because they had too much missing data. This left 201
bipolar spectrum participants (43 Cyclothymia, 14 BiNOS, 144
bipolar II) in the present analyses.

Procedure

Participants in the longitudinal study completed a Time 1 as-
sessment and then were assessed every four months using ques-
tionnaires and semistructured diagnostic interviews for an average
of 4.54 years (SD � 2.74 years). At Time 1, participants completed
measures of BAS and BIS sensitivities and impulsivity, as well as
initial assessments of their mood symptoms. Diagnostic interview-
ers were blind to participants’ Stage I and II screening information,
including the bipolar spectrum versus control group status based
on the DSM–IV and RDC diagnoses. Conversion to bipolar II
disorder was defined as first onset of a major depressive episode
(MDE) in participants with past history of a hypomanic episode or
first onset of both an MDE and hypomanic episode in participants
with no prior history of hypomania. Conversion to bipolar I dis-
order was defined as the first onset of a DSM–IV–TR manic or
mixed episode with or without a history of MDE’s.

Measures

Revised General Behavior Inventory (GBI). The revised
GBI (Depue et al., 1981, 1989) assesses chronic affective disorders
in the general population. It contains 73 items measuring the
frequency, intensity, and duration of core bipolar experiences on
two subscales: Depression (D) and Hypomania and Biphasic (HB)
items combined. As recommended by Depue et al. (1989), we used
the case-scoring method to identify potential bipolar spectrum and

1 Decisions about whether another comorbid disorder was primary or
secondary to a bipolar disorder were made in consensus meetings with
senior diagnosticians and psychiatrist consultation based on all available
information including: whether the bipolar disorder or other disorder had
an earlier age of onset; the number of bipolar symptoms not explainable by
the other disorder, and behavioral evidence of the bipolar symptoms in the
participant’s life.
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control participants at the Stage I screening. Only items rated a 3
(often) or 4 (very often or almost constantly) on the GBI 4-point
frequency scale counted toward the score on each subscale. Based
on Depue et al.’s (1989) recommended cutoffs, participants who
scored � 11 on the D scale and � 13 on the HB scale were
identified as potential bipolar spectrum participants, whereas those
who scored below these cutoffs formed a potential healthy control
group. These criteria were based on Depue et al.’s findings (1989)
and a pilot study for the LIBS Project in which these cutoffs were
validated against diagnoses derived from exp-SADS-L interviews.
The GBI has good internal consistency (�s � .90�.96), retest
reliability (rs � .71�.74), adequate sensitivity (.78), and high
specificity (.99) for bipolar spectrum conditions (Depue et al.,
1981, 1989). It has been validated extensively in college, psychi-
atric outpatient, and offspring of bipolar I patient samples (Depue
et al., 1981, 1989). In the LIBS Project Stage II sample, the GBI
had �’s � .95 and .87 for the D and HB scales, respectively, and
high sensitivity (.93), but low specificity (.41).

Expanded SADS-L diagnostic interview. The exp-SADS-L
(Endicott & Spitzer, 1978) is a semistructured diagnostic interview
that assesses current and lifetime history of Axis I disorders. It was
administered at Stage II screening by interviewers blind to partic-
ipants’ Stage I GBI scores. The original SADS-L was expanded in
several ways for the LIBS Project: (a) probes were added to allow
for DSM–IV–TR as well as RDC diagnoses; (b) questions were
added to better capture the frequency and duration of symptoms
for depression, hypomania, mania, and cyclothymia sections; (c)
probes were expanded to assess whether participants’ behavioral
changes were observable by others; (d) questions’ order was
changed to increase the interview’s efficiency and comprehension;
and (e) sections were added to assess eating disorders, ADHD, and
acute stress disorder, additional probes were added in the anxiety
disorders section, and organic rule-out and medical history sec-
tions were appended. To gain further specificity than provided by
DSM–IV–TR, diagnosis of cyclothymia was operationalized as
fulfilling all DSM–IV–TR criteria plus: (a) at least two � 2-day
episodes of hypomanic mood with at least two hypomanic symp-
toms per year; (b) at least two � 2-day episodes of depressed
mood with at least two depressive symptoms per year; (c) presence
of hypomanic and depressed mood for at least 50% of the day
during the respective mood episodes; and (d) presence of this
pattern for at least two years if � age 18 or at least one year if �
age 18. A diagnosis of BiNOS was given when individuals exhib-
ited: (a) diagnosable hypomanic episodes without diagnosable
depressive episodes; (b) a cyclothymic pattern but with hypomanic
and depressive periods that did not meet minimum 2-day duration
criteria for hypomanic and depressive episodes in cyclothymia
(i.e., they exhibited 1-day hypomanic and depressive periods); and
(c) hypomanic and depressive periods that were not frequent
enough to qualify for cyclothymia (i.e., one hypomanic and de-
pressive period per year).

The exp-SADS-L (and exp-SADS-C described below) inter-
views were conducted by postdoctoral fellows, doctoral-level stu-
dents, MAs in clinical psychology, and post-BA salaried research
assistants unaware of participants’ Stage I GBI scores. Training
consisted of approximately 200 hours of reading and didactic
instruction, watching videotaped interviews, role playing, discuss-
ing case vignettes, and extensive practice conducting live inter-
views with supervision and feedback. DSM–IV–TR and RDC di-

agnoses were determined by a 3-tiered standardized diagnostic
review procedure involving project interviewers, senior diagnos-
ticians, and an expert consultant psychiatrist. Final diagnoses were
based on consensus of individuals from all three tiers. An interrater
reliability study based on 105 jointly rated exp-SADS-L interviews
yielded �s � .96 for bipolar spectrum diagnoses. Interrater reli-
ability with the expert psychiatric diagnostic consultant based on
100 exp-SADS-L interviews was � � .86.

Information regarding age of onset of bipolar spectrum diagno-
ses was obtained from the exp-SADS-L and was operationalized as
the earliest age at which the participant met criteria for either an
MDE or hypomanic episode (for those with bipolar II diagnoses)
or the earliest age at which the participant exhibited at least one
depressive and at least one hypomanic period within a 1-year
period (for those with cyclothymia or BiNOS diagnoses). Infor-
mation regarding family history of bipolar disorders was also
obtained from the exp-SADS-L using the family history method
and the Family History–Research Diagnostic Criteria (FH-RDC;
Andreason, Endicott, Spitzer, & Winokur, 1977). Insofar as the
FH-RDC have been found to be reliable, family history was not a
major focus of the LIBS Project, and the family study method
would have been too costly, the family history approach was
considered adequate. Given that family history of bipolar disorder
is a known risk factor for the occurrence of bipolar disorder in
first-degree relatives (McGuffin et al., 2003; Merikangas et al.,
2002), we controlled for family history of bipolar disorders in
some of our analyses when examining age at onset, BAS sensitiv-
ity, and impulsivity as predictors of conversion to bipolar I and II
diagnoses (see Data Analysis Approach section).

Expanded SADS-Change (exp-SADS-C; Spitzer & Endicott,
1978). Prospective onsets of mood episodes were assessed with
the exp-SADS-C diagnostic interview administered face-to-face
approximately every 4 months during the follow-up; 87.3% of the
4-month assessments occurred on schedule. Interviews that could
not be completed face-to-face were completed by phone (approx-
imately 15% were completed by phone). The exp-SADS-C is a
semistructured diagnostic interview that assesses prospective
changes in severity, duration, and number of clinical symptoms
and allows for diagnosis of onsets, remissions, relapses, and re-
currences of disorders covered by the interview. It was expanded
in the same ways as the exp-SADS-L. In addition, features of the
Longitudinal Interval Follow-up Evaluation (LIFE II; Shapiro &
Keller, 1979) were added to the exp-SADS-C to systematically
track the course of symptoms and episodes during follow-up.
However, the exp-SADS-C inquired about the presence of each
symptom of depression and hypomania/mania more frequently
(daily) than does the LIFE II (weekly) during the 4-month interval.
Exp-SADS-C interviewers were blind to participants’ diagnostic
information at the Stage II screening, family history, age at onset,
and BAS and impulsivity scores. Like the exp-SADS-L interviews,
exp-SADS-C diagnoses were based on consensus of interviewers
and senior diagnosticians. In addition, all ambiguous exp-SADS-C
interviews and a random 10% of other interviews were reviewed
by the expert psychiatric diagnostic consultant. Joint ratings of 60
exp-SADS-C interviews for the LIBS Project yielded good inter-
rater reliability (for Bipolar I, � � 1.0, for Bipolar II, � � .92, for
Cyclothymia/BiNOS, � � .88). Interrater reliability for individual
symptom ratings were rs � .93 for both hypomanic and depressive
symptoms. Moreover, a validity study indicated that interviewers
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dated symptoms on the exp-SADS-C with at least 70% accuracy
compared to participants’ daily symptom ratings made over a
4-month interval (Alloy et al., 2008). The exp-SADS-C also pro-
vided information about participants’ treatment seeking (medica-
tion or psychotherapy) during each 4-month interval since the
previous assessment.

Manic and mixed episodes met relevant DSM–IV–TR criteria,
including number and duration of symptoms. All manic and mixed
episodes were characterized by either hospitalization, presence of
psychotic symptoms, and/or grave impairment (e.g., serious legal
consequences stemming from risky behavior during manic epi-
sode). Details of the criteria used to diagnose bipolar mood epi-
sodes on the exp-SADS-C interviews are provided in the appendix.

Self-report symptom measures. The Beck Depression In-
ventory (BDI; Beck, Rush, Shaw, & Emery, 1978) was used to
assess initial levels of depressive symptoms. The BDI has been
validated in student samples and the internal and retest reliabilities
are good in both clinical and nonpatient samples (Beck, Steer &
Garbin, 1988). Initial levels of hypomanic/manic symptoms were
assessed with the Halberstadt Mania Inventory (HMI; Alloy,
Reilly-Harrington, Fresco, Whitehouse, & Zechmeister, 1999;
Halberstadt & Abramson, 1998), modeled after the BDI, and
assessing the affective, cognitive, motivational, and somatic symp-
toms of hypomania/mania. Like the BDI, the HMI asks partici-
pants to choose one of four statements graded in severity that best
describes their experience. The HMI has good internal consistency
(� � .82), convergent validity with the MMPI-Mania scale (r �
.32, p � .001), and discriminant validity with the MMPI-
Depression scale (r � �.26, p � .001) and BDI (r � �.12, p �
.001) (Alloy et al., 1999). The HMI also correlated (r � .46) with
hypomanic symptoms rated from exp-SADS-C interviews in the
LIBS Project (Alloy et al., 2008) and had an internal consistency
of � � .78. Finally, the HMI also shows expected changes as
cyclothymic individuals cycle through hypomanic, euthymic, and
depressed mood states (Alloy et al., 1999).

BAS and BIS sensitivities. The BIS/BAS Scales (Carver &
White, 1994) were used to assess individual differences in sensi-
tivity of the BAS and BIS. They consist of the BIS scale and BAS
scale composed of three subscales—Drive (D), Fun Seeking (FS),
and Reward Responsiveness (RR). The four D subscale items (e.g.,
“When I want something, I usually go all-out to get it”) assess
vigor and persistence in reward pursuit, and have an � of .76 and
retest reliability of .66 (Carver & White, 1994). The four FS
subscale items (e.g., “I will often do things for no other reason than
that they might be fun”) assess willingness to approach rewards
and novel stimuli on impulse, with an � � .66 and retest reliabil-
ity � .69 (Carver & White, 1994). Finally, the five RR subscale
items (e.g., “When I get something I want, I feel excited and
energized.”) assess positive responses to reward stimuli, with an �
of .73 and retest reliability of .59. Scores on the BAS subscales can
be examined separately or combined as a BAS-Total score. The
seven BIS scale items (e.g., “If I think something unpleasant is
going to happen, I usually get pretty ‘worked up’”) assess sensi-
tivity to and concern about the possibility of punishment, and have
an � of .74 and retest reliability of .66 (Carver & White, 1994).
Numerous empirical findings support the construct validity of the
BIS/BAS scales (e.g., Carver & White, 1994; Diego, Field, &
Hernandez-Reif, 2001; Harmon-Jones & Allen, 1997; Sutton &
Davidson, 1997). In this study, �’s � .74 for BIS, .72 for BAS-D,

.65 for BAS-FS, .71 for RR, and .81 for BAS-Total. Retest
reliabilities over an average of 1.8 months were rs � .81 and .82,
and stabilities over an average of 8.8 months were rs � .70 and
.60, for BIS and BAS-T, respectively.

Impulsivity. The Impulsive Nonconformity Scale (IN; Chap-
man et al., 1984) consists of 51 true/false items that tap impulsive
behavior. Items include, “When I want something, delays are
unbearable” and “I avoid trouble whenever I can” (reverse-scored).
The IN scale has good internal consistency (�s � .79�.84; Alloy
et al., 2006; Chapman et al., 1984) and 6-week retest reliability
(r � .84; Chapman et al., 1984). In this study, � � .86. Chapman
et al. (1984) found that high scorers on the IN were more likely to
endorse antisocial, psychotic, depressive, and hypomanic/manic
symptoms than a control group. Moreover, higher IN scores pre-
dicted prospective substance abuse problems in individuals with
bipolar spectrum disorders and mediated bipolar disorder—
substance abuse comorbidity (Alloy et al., 2009c) and a greater
likelihood of arrests among bipolar II participants (Akiskal et al.,
2003). Finally, Nusslock et al. (2008) found that higher IN scores
combined with higher BAS sensitivity scores predicted greater
academic impairment among individuals with bipolar spectrum
disorders. In the LIBS Project sample, IN scores correlated r � .41
(p � .001) with BAS-Total scores, corresponding to 16.81%
shared variance (Alloy et al., 2009c). Thus, BAS and IN appear to
measure sufficiently distinct constructs.

Data Analysis Approach

Initial descriptive analyses were conducted to determine the
mean and median age at onset of participants’ bipolar spectrum
disorders, the proportion with a positive family history of bipolar
disorder in first-degree relatives, the proportion who sought treat-
ment for mood symptoms during the 4.5 year follow-up, and their
means and standard deviations (SDs) on BIS, BAS, and IN. Rates
of conversion to bipolar I disorder were also calculated among the
entire bipolar spectrum group, and rates of conversion to bipolar II
disorder were calculated for the 57 participants with initial cyclo-
thymia or BiNOS diagnoses.

To examine predictors of conversion to more severe diagnoses,
we conducted a series of hierarchical logistic regression analyses
with either conversion (yes/no) to bipolar I disorder (onset of a
manic/mixed episode) among the entire bipolar group or conver-
sion (yes/no) to bipolar II disorder (onset of an MDE and hypo-
manic episode) among the initially cyclothymic/BiNOS partici-
pants as the dependent variables. In each logistic regression, length
of follow-up (in days) was entered in Step 1 to control for oppor-
tunity to convert to a more severe diagnosis, baseline depressive
(BDI) and hypomanic (HMI) symptoms were entered in Step 2 to
account for any effects of baseline symptomatology on the pro-
spective occurrence of mood episodes, treatment-seeking status
during follow-up (yes/no) was entered in Step 3 to control for the
possibility that treatment might affect the likelihood of progression
to a more severe diagnosis, and a predictor of interest (e.g., age at
onset, BAS score, IN score) was entered in Step 4. Whenever
BAS-Total scores predicted conversion to bipolar I or II disorder,
we examined the three BAS subscales separately to determine
which were most responsible for the predictive association. For
significant predictors of progression to a more severe diagnosis,
we reran the hierarchical logistic regression analysis also including
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family history of bipolar disorder as a fifth covariate to provide an
even more conservative test of the hypotheses. Finally, we also
tested whether the interaction between BIS and BAS sensitivities
predicted conversion to bipolar I disorder, by including the BIS x
BAS interaction in the last step of the bipolar I logistic regression
analysis.

Results

Descriptive Findings

The mean age of first onset of bipolar spectrum disorder (i.e.,
bipolar II, cyclothymia, or BiNOS) for the entire bipolar spectrum
group was 13.0 (SD � 4.5 years; median age � 14.0). Forty-four
(21.9%) of the 201 bipolar spectrum participants had a positive
family history of bipolar spectrum disorders among first-degree
relatives, and 142 (70.6%) sought treatment for mood symptoms at
some time during the 4.5 year follow-up. Means and SDs of
BIS/BAS and IN scores for the bipolar spectrum group were: BIS
(M � 20.83, SD � 3.85), BAS-T (M � 40.64, SD � 5.18), and IN
(M � 17.43, SD � 8.30).

Conversion Rates

Of 57 participants with cyclothymia or BiNOS at project outset,
24 (42.1%) converted to a bipolar II diagnosis over the follow-up,
whereas 6 (10.5%) converted to a bipolar I diagnosis. Of 144
participants with bipolar II at project outset, 25 (17.4%) converted
to a bipolar I diagnosis over the follow-up. Combining the cyclo-
thymia/BiNOS and bipolar II participants, 31 out of 201 (15.4%)
converted to a bipolar I diagnosis (28 with manic episode; three
with mixed episode) during the follow-up. Of the 31 participants
who converted to bipolar I, four were hospitalized for mania, 22
exhibited psychotic symptoms (including the four hospitalized),
and another nine showed other evidence of grave impairment (e.g.,
3-year prison sentence, arrested and/or jailed, serious fights caus-
ing physical injury, spontaneous trip far away with no clothes or
money, $12,000 shopping spree). For comparison, none of the
healthy controls developed either bipolar I or II disorder over the
follow-up and only four of 208 (1.9%) had an onset of a hypo-
manic episode during the follow-up.

Predictors of Conversion to Bipolar II Disorder

Table 1 summarizes the hierarchical logistic regression findings
for predictors of progression to bipolar II disorder among partic-
ipants with cyclothymia or BiNOS diagnoses at project outset. The
number of days followed in the study (p � .338), baseline depres-
sive symptoms (BDI scores, p � .508), baseline hypomanic symp-
toms (HMI scores, p � .197), and treatment-seeking status (p �
.180) did not predict the likelihood of conversion to bipolar II
disorder significantly. Controlling for these four covariates, neither
age at onset nor family history of bipolar spectrum disorders
predicted conversion to bipolar II significantly (see Table 1).
Similarly, neither BIS sensitivity nor impulsivity predicted con-
version to bipolar II disorder (see Table 1). However, higher BAS
sensitivity (BAS-T scores) showed a nonsignificant trend to pre-
dict conversion to bipolar II disorder, controlling for days in study,
BDI and HMI scores, and treatment-seeking (Wald � 3.445, p �

.063, OR � 1.119, 95% CI � 0.994–1.261). This was primarily
attributable to the Fun-Seeking subscale, as this was the only BAS
subscale that significantly predicted conversion to bipolar II dis-
order, controlling for the covariates (Wald � 5.345, p � .021,
OR � 1.401, 95% CI � 1.053–1.865). When family history of
bipolar spectrum disorders was added as a fifth covariate, higher
BAS-Total (Wald � 5.011, p � .025, OR � 1.163, 95% CI �
1.019–1.326) and higher Fun-Seeking (Wald � 5.866, p � .015,
OR � 1.441, 95% CI � 1.072–1.938) predicted a greater likeli-
hood of conversion to bipolar II disorder significantly.

Predictors of Conversion to Bipolar I Disorder

Table 2 provides a summary of the hierarchical logistic regres-
sion results for predictors of progression to bipolar I disorder
among the entire bipolar spectrum group. Although baseline HMI
scores (p � .245) and treatment-seeking status (p � .446) did not
predict conversion to bipolar I disorder, more days followed in the
study (Wald � 5.410, p � .020, OR � 1.001, 95% CI � 1.000–
1.002) and higher BDI scores (Wald � 5.386, p � .020, OR �
1.049, 95% CI � 1.007–1.092) both significantly predicted a
greater likelihood of conversion to bipolar I disorder. As shown in
Table 2, controlling for these four covariates, earlier age at onset
of bipolar spectrum disorder significantly predicted conversion to
bipolar I (Wald � 12.579, p � .000, OR � .835, 95% CI �
.756�.923), whereas family history of bipolar spectrum disorders
did not (p � .775). Earlier age of onset continued to predict
conversion to bipolar I with family history of bipolar spectrum
disorder added as a fifth covariate (Wald � 7.984, p � .005, OR �
.859, 95% CI � .773�.954).

With respect to the personality variables, BIS sensitivity did not
predict conversion to bipolar I significantly (p � .242), but higher
BAS sensitivity (BAS-T scores) and higher impulsivity (IN scores)
did predict progression to bipolar I controlling for the covariates
(Wald � 4.228, p � .040, OR � 1.097, 95% CI � 1.004–1.199
for BAS-T; Wald � 6.310, p � .012; OR � 1.080, 95% CI �

Table 1
Hierarchical Logistic Regressions Predicting Likelihood of
Conversion to Bipolar II Disorder Among Participants With
Cyclothymia or BiNOS (n � 57) Controlling for Length of
Follow-Up, Initial Depressive and Hypomanic/Manic Symptoms,
and Treatment-Seeking Status

Predictor Wald p OR 95% CI

Age at Onset 0.001 .974 1.002 0.894–1.122
Fam Hx BSD 1.610 .204 2.987 0.551–16.191
BIS 0.208 .649 1.037 0.888–1.210
BAS-T 3.445 .063 1.119 0.994–1.261
BAS-Drive 0.943 .331 1.131 0.882–1.451
BAS-FS 5.345 .021 1.401 1.053–1.865
BAS-RR 1.486 .223 1.211 0.890–1.649
IN 0.909 .340 1.052 0.947–1.169

Note. Odds ratios (OR) less than 1.0 indicate a negative association
between the predictor and conversion to bipolar II disorder. CI � Confi-
dence Interval; Fam Hx BSD � family history of bipolar spectrum disor-
der; BIS � Behavioral Inhibition System scores; BAS-T � Behavioral
Approach System–Total scores; BAS-Drive � BAS Drive subscale; BAS-
FS � BAS Fun-Seeking subscale; BAS-RR � BAS Reward Responsive-
ness subscale; IN � Impulsive Nonconformity Scale.
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1.017–1.148 for IN). The BAS sensitivity effect again was primar-
ily attributable to the Fun-Seeking subscale, which predicted pro-
gression to bipolar I significantly (Wald � 4.273, p � .039, OR �
1.244, 95% CI � 1.011–1.530), whereas BAS Drive and Reward
Responsiveness did not predict significantly (see Table 2). With
family history added as a fifth covariate, impulsivity continued to
predict conversion to bipolar I significantly (Wald � 7.100, p �
.008, OR � 1.101, 95% CI � 1.026–1.182), but BAS-T and
Fun-Seeking no longer predicted (p’s � .220). Finally, when
added on the final step of the regression analysis, the BIS x BAS-T
interaction did significantly predict progression to bipolar I disor-
der (Wald � 4.292, p � .038, OR � 1.024, 95% CI � 1.001–
1.048). Figure 1 shows the pattern of this interaction. The influ-
ence of high BAS sensitivity on progression to a bipolar I
diagnosis was more pronounced among bipolar spectrum individ-
uals who also exhibited high levels of BIS sensitivity.

Discussion

The present prospective, longitudinal study examined rates of
conversion to more severe bipolar diagnoses (bipolar II and I
disorder) among college-age individuals with “soft” bipolar con-
ditions and high GBI scores. We also examined age of onset, BAS
and BIS sensitivities, and impulsivity as predictors of conversion
to more severe diagnoses in this large, nonpatient sample of
adolescents and young adults with childhood or adolescent onset
of bipolar spectrum disorders. We found that 42.1% of individuals
with cyclothymia or BiNOS progressed to a bipolar II diagnosis
(had an onset of at least one MDE and one hypomanic episode)
and 10.5% progressed to a bipolar I diagnosis (had an onset of at
least one manic or mixed episode) over 4.5 years of follow-up.
Among participants with a bipolar II diagnosis at the outset, 17.4%
progressed to bipolar I over the follow-up. Our rates of conversion
to bipolar I disorder among our bipolar II participants are more
consistent with Birmaher et al.’s (2006; 2009) conversion rates

(20–25%) to bipolar I disorder among youth with bipolar II
disorder than they are with the lower rates of conversion to bipolar
I disorder among adults with bipolar II (5–7.5%; Coryell et al.,
1995; Joyce et al., 2004; Regeer et al., 2006). Similarly, our rates
of conversion to bipolar II disorder among our cyclothymic and
BiNOS participants (42.1%) were also generally consistent with
rates of conversion to bipolar II disorder in the Kochman et al.
(2005) study of youth (63.8%) and to bipolar II and I disorders in
the Birmaher et al. (2009) study of youth with BiNOS diagnoses
(38%). The general consistency of our conversion rates with those
of studies of youth with “soft” bipolar conditions may be related to
the fact that our sample of bipolar spectrum participants also had
childhood or adolescent onset of their “soft” bipolar disorders
(mean age of onset � 13; SD � 4.5 years) and were late adoles-
cents/early adults at the outset of our study. Our conversion rates
to more severe bipolar disorders may be higher than those of
Lewinsohn et al.’s (2000, 2003) community sample of adolescents
for three reasons: We included participants with high GBI scores
who may have been at higher risk for bipolar disorders, we used a
higher threshold for identifying participants with bipolar spectrum
diagnoses, and we had more frequent (every four months) pro-
spective assessments of bipolar symptomatology and episodes than
did Lewinsohn and colleagues, allowing for greater sensitivity in
detecting onsets of MD and manic episodes signaling conversion
to a more severe diagnosis.

That rates of conversion to more severe bipolar diagnoses in our
sample and other samples of youth with “soft” bipolar disorders
appear to be higher than those of adult samples with “soft” bipolar
conditions suggests that early age of onset of bipolar spectrum
disorders is a risk factor for a worse prognosis and higher rates of
progression to more severe diagnoses (Beesdo et al., 2009; Bir-
maher et al., 2006; 2009; Kochman et al., 2005). Consistent with
this possibility, we found that even among our participants with

Figure 1. Likelihood of progression to bipolar I disorder (yes � black
bars; no � gray bars) as a function of BAS-Total (BAS-T) scores and low
versus high (based on a median split) BIS scores.

Table 2
Hierarchical Logistic Regressions Predicting Likelihood of
Conversion to Bipolar I Disorder Among Participants With
Bipolar II, Cyclothymia, or BiNOS (n � 201) Controlling for
Length of Follow-Up, Initial Depressive and Hypomanic/Manic
Symptoms, and Treatment-Seeking Status

Predictor Wald p OR 95% CI

Age at Onset 12.579 .000 0.835 0.756–0.923
Fam Hx BSD 0.082 .775 1.181 0.378–3.688
BIS 1.368 .242 0.934 0.833–1.047
BAS-T 4.228 .040 1.097 1.004–1.199
BAS-Drive 2.193 .139 1.154 0.955–1.395
BAS-FS 4.273 .039 1.244 1.011–1.530
BAS-RR 0.992 .319 1.122 0.894–1.409
IN 6.310 .012 1.080 1.017–1.148
BIS � BAS 4.292 .038 1.024 1.001–1.048

Note. Odds ratios (OR) less than 1.0 indicate a negative association
between the predictor and conversion to bipolar I disorder. CI � Confi-
dence Interval; Fam Hx BSD � family history of bipolar spectrum disor-
der; BIS � Behavioral Inhibition System scores; BAS-T � Behavioral
Approach System–Total scores; BAS-Drive � BAS Drive subscale; BAS-
FS � BAS Fun-Seeking subscale; BAS-RR � BAS Reward Responsive-
ness subscale; IN � Impulsive Nonconformity Scale.
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childhood or adolescent onset of bipolar spectrum disorders, an
earlier age of onset was a significant predictor of higher rates of
conversion to bipolar I (but not bipolar II) disorder (onset of a
manic or mixed episode) in our sample, controlling for length of
follow-up, baseline depressive and hypomanic symptoms, and
treatment-seeking. Moreover, earlier age of onset remained a sig-
nificant predictor of higher likelihood of conversion to bipolar I
when family history of bipolar spectrum disorders was also con-
trolled in the analyses. This suggests that the association between
earlier age of onset and progression to bipolar I disorder is not
simply attributable to early age of onset representing a proxy for
greater familial loading for bipolar disorder. Perhaps, instead, early
age of onset reflects a more severe underlying bipolar psychopa-
thology, which leads both to earlier initial appearance of bipolar
symptoms and greater likelihood of progressing to full-blown
bipolar I.

In addition to examining cyclothymia/BiNOS diagnoses and
early age of onset as risk factors for progression to more severe
bipolar diagnoses, this study was the first to examine the theory-
derived predictors of high BAS sensitivity and impulsivity as
potential predictors of conversion to more severe bipolar diagno-
ses. According to the BAS model of bipolar spectrum disorders
(Alloy & Abramson, 2010; Alloy et al., 2009a; Urošević et al.,
2008), high BAS sensitivity is a vulnerability for both initial onset
and a more severe course of bipolar disorder. Consistent with the
BAS model, we found that higher BAS sensitivity predicted
greater likelihood of conversion to bipolar I diagnoses and showed
a nonsignificant trend to predict to bipolar II diagnoses, controlling
for length of follow-up, baseline depressive and hypomanic symp-
toms, and treatment-seeking. Given that the odds ratios for BAS
sensitivity’s prediction of conversion to bipolar II and bipolar I
diagnoses were very similar in magnitude, the trend association
between BAS sensitivity and conversion to bipolar II disorder may
be due to low statistical power in predicting progression to bipolar
II in the much smaller cyclothymic/BiNOS group. When family
history of bipolar spectrum disorders was included as a fifth
covariate, BAS sensitivity predicted conversion to bipolar II dis-
order significantly, but no longer predicted conversion to bipolar I
disorder. It is important to note that controlling for family history
of bipolar disorder in addition to length of follow-up, treatment-
seeking, and baseline mood symptoms is a very conservative test
of the BAS sensitivity hypothesis. Thus, our results partially
support the hypothesis that high BAS sensitivity is a risk factor for
a worsening course of bipolar spectrum disorder, with a greater
likelihood of progression to a more severe diagnosis. As such, our
findings also support the concept of a bipolar spectrum—a set of
disorders with similar underlying vulnerability and psychopathol-
ogy that differ in severity.

In particular, the Fun-Seeking subscale was primarily responsi-
ble for the predictive association of BAS sensitivity with progres-
sion to both bipolar II and bipolar I diagnoses. Whereas BAS Drive
assesses persistence in goal striving and BAS Reward Responsive-
ness assesses responsiveness to obtained rewards (or consumma-
tory, postgoal positive affect), the BAS Fun-Seeking subscale
assesses the component of BAS sensitivity relating to willingness
to approach new and potentially rewarding experiences (e.g., “I’m
always willing to try something new if I think it will be fun” and
“I crave excitement and new sensations”). It is the subscale most
related to impulsivity. In this regard, BAS Fun-Seeking’s predic-

tive association with progression to more severe bipolar disorders
is also consistent with our finding that impulsivity as measured by
the Impulsive Nonconformity (IN) Scale also predicted conversion
to bipolar I disorder significantly, controlling for all the covariates
including family history of bipolar spectrum disorders. The BAS
Fun-Seeking scale emphasizes the fun, reward-seeking subcompo-
nent of impulsivity, whereas the IN scale assesses the broader
concept of impulsivity, including the nonconforming, maladaptive
component of impulsivity (e.g., “I break rules just for the hell of it”
and “I always let people know how I feel about them, even if it
hurts them a little”). Thus, it may not be surprising that IN predicts
only to conversion to bipolar I disorder (onset of mania), and not
to bipolar II (onset of major depression and hypomania). As
suggested in the introduction, mania is primarily differentiated
from hypomania by the presence of impairment, and nonconform-
ing impulsivity may be especially relevant to predicting risky,
impairing behaviors seen in mania.

We also found that the interaction of BIS and BAS sensitivities
predicted progression to bipolar I disorder, such that the effect of
high BAS sensitivity was more pronounced among bipolar spec-
trum individuals who were also high in BIS sensitivity. This
finding is inconsistent with Gray’s (1991) hypothesis that mania
(bipolar I) is characterized by high BAS plus low BIS. Instead, we
found that bipolar spectrum individuals high in both motivational
traits were most likely to progress to bipolar I. Given that high BIS
sensitivity has been related to proneness to depression (e.g., John-
son, Turner & Iwata, 2003; Kasch, Rottenberg, Arnow, & Gotlib,
2002; Meyer et al., 1999; 2001) and high BAS sensitivity to mania,
perhaps individuals in the bipolar spectrum high in both BIS and
BAS sensitivities are particularly vulnerable to severe bipolar
disorder (i.e., bipolar I). This finding will need to be replicated in
future longitudinal studies of progression to bipolar I disorder.

Our findings have important clinical implications. They suggest
that early age of onset, high BAS sensitivity, and high impulsivity
may be indicators of a more severe course of bipolar disorder, with
increased likelihood of progression to more severe diagnoses in the
spectrum. As such, assessment of these predictors may be war-
ranted with accompanying early intervention efforts when these
predictors are present.

Study Strengths and Limitations

This investigation has several significant strengths. These in-
clude the inclusion of a large nonpatient sample of individuals with
“soft” bipolar spectrum disorders, a prospective longitudinal de-
sign, use of standardized diagnostic interviews and criteria, pro-
spective diagnostic interviewers blind to the predictors of interest,
frequent assessment intervals providing sufficient sensitivity for
assessing depressive, hypomanic, and manic symptoms, and
highly conservative statistical tests of the study hypotheses. More-
over, this is one of very few studies of predictors of progression
along the bipolar spectrum to more severe disorders.

Despite these strengths, it is important to acknowledge this
study’s limitations as well. First, although our study sample was a
nonpatient sample, it included university students, who, although
ethnically and socioeconomically diverse, may not be representa-
tive of all nonpatient samples. Further studies examining predic-
tors of progression to more severe bipolar disorders are needed in
other nonpatient samples of individuals with “soft” bipolar condi-
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tions. Second, age of onset was assessed retrospectively and family
history of bipolar spectrum disorders was assessed via the family
history method rather than the more accurate family study method
involving direct interviews of relatives. Third, we only assessed
BAS sensitivity (the trait-like propensity to experience BAS acti-
vation and deactivation) and not changes in levels of BAS activa-
tion and deactivation themselves. Future studies should also ex-
amine the role of changes in BAS activation in predicting
progression to more severe bipolar disorders. Fourth, BIS and BAS
sensitivities and impulsivity were assessed with self-report instru-
ments only. Although the self-report measures are reliable and
valid assessments of these constructs, future tests of predictors of
progression to more severe disorders in the bipolar spectrum may
benefit from behavioral and psychophysiological (e.g., EEG) as-
sessments of these constructs as well.

Conclusions

In summary, this study is one of the few longitudinal studies of
rates and predictors of progression to more severe bipolar diagno-
ses in a large, nonpatient sample of individuals with childhood or
adolescent onset of “soft” bipolar conditions, and it is the only
study to examine the theoretically derived predictors of BAS
sensitivity and impulsivity. Our findings support the concept of a
bipolar spectrum in that a sizable proportion of participants with
“soft” bipolar conditions converted to more severe bipolar I and II
diagnoses during an average of 4.5 years of follow-up, with
conversion rates consistent with previous studies of samples of
children and adolescents with “soft” bipolar conditions. Moreover,
our findings provide some support for the BAS model of bipolar
disorders (Alloy & Abramson, 2010; Alloy et al., 2009a,b,c;
Urošević et al., 2008) and suggest that high BAS sensitivity and
impulsivity may be an important part of the vulnerability that
underlies the entire bipolar spectrum.

References

Akiskal, H. S., Djenderedjian, A. H., Rosenthal, R. H., & Khani, M. K.
(1977). Cyclothymic disorder: Validating criteria for inclusion in the
bipolar affective group. American Journal of Psychiatry, 134, 1227–
1233.

Akiskal, H. S., Hantouche, E. G., & Allilaire, J. F. (2003). Bipolar II with
and without cyclothymic temperament: “dark” and “sunny” expressions
of soft bipolarity. Journal of Affective Disorders, 73, 49–57.

Alloy, L. B., & Abramson, L. Y. (2010). The role of the Behavioral
Approach System (BAS) in bipolar spectrum disorders. Current Direc-
tions in Psychological Science, 19, 189–194.

Alloy, L. B., Abramson, L. Y., Urošević, S., Bender, R. E., & Wagner,
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