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Abstract

Individuals with bipolar spectrum disorder (BSD) frequently meet criteria for comorbid anxiety 

disorders, and anxiety may be an important factor in the etiology and course of BSDs. The current 

study examined the association of lifetime anxiety disorders with prospective manic/hypomanic 

versus major depressive episodes. Participants were 244 young adults (aged 17–26) with milder 

forms of BSDs (i.e., bipolar-II, cyclothymia, BD-NOS). First, bivariate analyses assessed 

differences in baseline clinical characteristics between participants with and without DSM-IV 
anxiety diagnoses. Second, negative binomial regression analyses tested whether lifetime anxiety 

predicted number of manic/hypomanic or major depressive episodes developed during the study. 

Third, survival analyses evaluated whether lifetime anxiety predicted time to onset of manic/

hypomanic and major depressive episodes. Results indicated that anxiety history was associated 

with greater illness severity at baseline. Over follow-up, anxiety history predicted fewer manic/

hypomanic episodes, but did not predict number of major depressive episodes. Anxiety history 

also was associated with longer time to onset of manic/hypomanic episodes, but shorter time to 

onset of depressive episodes. Findings corroborate past studies implicating anxiety disorders as 

salient influences on the course of BSDs. Moreover, results extend prior research by indicating 

that anxiety disorders may be linked with reduced manic/hypomanic phases of illness.
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1. Introduction

Bipolar disorder has long been recognized as an impairing clinical condition, but more 

recently, increased interest has emerged in exploring the concept of a bipolar disorder 

spectrum that incorporates milder bipolar conditions (e.g., cyclothymia and bipolar disorder 

not otherwise specified) along a continuum with bipolar II and bipolar I disorders (Dunner, 

2003; Katzow et al., 2003). Research on these conditions indicates that bipolar spectrum 

disorders (BSDs) are chronic disorders characterized by high rates of relapse and recurrence 

(Harrow et al., 1990). Individuals with BSDs experience substantial functional impairment, 

even when receiving treatment (Judd et al., 2003; Judd et al., 2005). BSDs also carry great 

socioeconomic impact (Begley et al., 2001) and represent a leading cause of disability 

(Ferrari et al., 2016). Advancing knowledge of the potential factors influencing BSD course 

and persistence has the potential to curtail the adverse trajectories of these disorders, as well 

as to decrease the cost and burden to society.

One factor that may be important to consider is comorbidity. Individuals with BSDs 

frequently meet criteria for other, co-occurring psychiatric disorders, with anxiety disorders 

being among the most common (Merikangas et al., 2007). Epidemiological studies estimate 

that 46–75% of individuals with BSDs have had at least one lifetime anxiety diagnosis 

(Merikangas et al., 2007; Sala et al., 2012; Simon et al., 2004). Several conceptual models of 

comorbidity between anxiety disorders and BSDs have been proposed. One model suggests 

that anxiety disorders and BSDs are pathophysiologically distinct phenomena that overlap 

by chance due to their commonality; another suggests that they are separate disorders but 

have overlapping etiological mechanisms or risk factors (e.g., affective dysregulation, 

approach sensitivity, shared underlying affective temperaments) (Chen and Dilsaver, 1995; 

Freeman et al,, 2002; McIntyre et al., 2006; Serafini et al., 2017). Yet another model 

suggests that anxiety is part of the etiology of BSDs, in that it serves as a reliable prodrome 

to developing BSDs and often manifests many years earlier than mood symptoms (Duffy et 

al., 2013). Indeed, research implicates anxiety as a frequent precursor to developing BSDs 

(Brückl et al., 2007; Goldstein and Levitt, 2007; Henin et al., 2007; Johnson et al., 2000; 

Jolin et al., 2008). Additionally, two independent prospective studies showed that childhood 

anxiety disorders were associated with an increased (2.1- to 2.6-fold) risk for later mood 

disorders in offspring of parents with BSDs (Duffy et al., 2013; Nurnberger et al., 2011).

Unfortunately, anxiety disorder comorbidity is also linked with greater BSD severity (e.g., 

suicide risk, mental health service use, and hospitalization), chronicity, poorer treatment 

outcomes, and impaired psychosocial functioning (Gaudiano and Miller, 2005; Goldstein 

and Levitt, 2008; Otto et al., 2006; Sala et al., 2014; Simon et al., 2004). In fact, anxiety 

disorders are shown to uniquely predict BSD severity independently of other common 

comorbidities such as substance use disorders (Goldstein and Levitt, 2008; Simon et al., 

2004).

Taken together, the above research underscores the significance of anxiety in both the onset 

and course of BSDs. The strength of the anxiety/BSD relationship has led to the addition of 

a new “anxious distress” diagnostic specifier for bipolar disorder in the Diagnostic and 

Statistical Manual (DSM), fifth edition (American Psychiatric Association, 2013). What is 
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less clear is whether anxiety is associated more consistently with the persistence and severity 

of certain phases of the illness (Vazquez et al., 2014). Some research to date suggests more 

reliable links between anxiety and depressive phases (e.g., severity, persistence) than 

between anxiety and manic phases of BSDs (Coryell et al., 2012; Gaudiano and Miller, 

2005; O’Garro-Moore et al., 2015; Otto et al., 2006). However, contrary evidence suggests 

that anxiety is associated similarly with both mood poles of BSDs (depression and mania/

hypomania) (Sala et al., 2012). These discrepancies in the literature may be due to the fact 

that most studies have recruited participants from treatment facilities, which may represent a 

more severe population. In addition to the likelihood that such participants may not be 

representative of all individuals with bipolar conditions (e.g., those with bipolar II disorder 

or cyclothymia), it may be difficult to temporally disentangle risk mechanisms due to 

confounding effects of treatment. Past studies have been limited by cross-sectional or 

retrospective designs and have not examined progression of the illness. A better 

understanding of the relationship between anxiety comorbidity and the phases of BSDs 

might elucidate both the nosologic and clinical relationship between anxiety disorders and 

BSDs.

The current study examined cross-sectional and prospective associations of lifetime anxiety 

disorder history with BSD course among individuals with bipolar II disorder (BD-II), 

cyclothymia, and bipolar disorder not otherwise specified (BD-NOS). In the BSD sample, 

we first compared baseline differences in clinical characteristics among individuals with 

lifetime anxiety versus those without lifetime anxiety. Participants were judged to have 

lifetime anxiety if they met DSM-IV diagnostic criteria for an anxiety disorder 

(agoraphobia, panic disorder, PTSD, GAD, specific phobia, social phobia, or OCD) at 

baseline or at any previous time in their lives. We hypothesized that anxiety history would be 

associated with greater BSD severity (e.g., suicidal ideation, younger age of onset, etc.). 

Second, we examined the relationship between lifetime anxiety and BSD episodes over the 

course of the study. We expected that anxiety history would be associated with a greater 

number of prospective depressive but not manic/hypomanic episodes. Third, we examined 

the association between lifetime anxiety and time to episode onset, with the hypothesis that 

anxiety history would be associated with shorter time to prospective depressive but not 

manic/hypomanic episodes.

2. Methods

2.1 Participants and Procedures

The study design was reviewed by an appropriate ethical committee (Temple University 

IRB); the study was carried out in accordance with the latest version of the declaration of 

Helsinki. All participants completed informed consent after the nature of the procedures had 

been fully explained. Participants were 244 undergraduate students enrolled in the 

Longitudinal Investigation of Bipolar Spectrum Disorders (LIBS) Project at Temple 

University (48%) and the University of Wisconsin (52%) (Alloy et al., 2008; Alloy et al., 

2012). For the LIBS Project, students were screened over the course of four years in two 

separate phases. Phase I encompassed screening of 20,543 students across the two sites 

utilizing a self-report measure of depressive and manic symptom severity, the General 
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Behavior Inventory (GBI) (Depue et al., 1989). In Phase II, based on GBI cutoffs (see 

Measures), 1730 potentially eligible students completed the expanded SADS-L (see 

Measures) for screening. At a baseline visit following Phase I and II, participants eligible for 

the longitudinal study completed measures of depression symptom severity and hypo/manic 

symptom severity. All participants in the final sample met DSM-IV (American Psychiatric 

Association, 2000) and/or Research Diagnostic Criteria (RDC) (Spitzer et al., 1978) criteria 

for BD-II disorder or cyclothymia, or met project-defined criteria for bipolar disorder not 

otherwise specified (BD-NOS).1 A goal of the larger LIBS Project was to determine risk 

factors for bipolar I disorder (BD-I) onset, and therefore, individuals were excluded if they 

reported a DSM-IV or RDC manic episode at baseline (Alloy et al., 2012). However, 

individuals who eventually developed BD-I over the course of the study were not excluded, 

because one aim of the current study was to examine the effects of anxiety on time to onset 

of future hypo/mania episodes. Follow-up diagnostic assessments occurred approximately 

every 4 months (months in study = 43.45, SD = 32.24). The attrition rate in the LIBS Project 

was 10.71% of BSD and control participants across both sites (Alloy et al., 2012). Of the 

participants who attrited, 71.11% dropped out after the first or second follow-up timepoint, 

22.22% dropped out after the third or fourth follow-up timepoint, and 6.67% dropped out 

following the fifth timepoint. The majority of participants who dropped out did so because 

they were unable to meet the required time commitment, and some participants (7.91%) also 

left the study because they dropped out, transferred, graduated from college, or moved out of 

the area.

The final sample (N = 244) was 58% female, aged 17–26 years (M = 20.49, SD = 1.74 

years). At baseline, 66 participants had cyclothymia or BD-NOS (27.04%) and 178 

participants had BD-II (72.96%). Almost half (47.2%) reported a history of outpatient 

psychiatric treatment (28.2% received medication, 42.3% received psychotherapy), and 

1.8% reported psychiatric hospitalization. One hundred and eight (68.40%) participants in 

the sample had a positive family history of mood disorders among first-degree relatives.

2.2 Measures

2.2.1 The Beck Depression Inventory (BDI)—(Beck et al., 1979) assessed the 

presence and severity of current symptoms of depression. The BDI has been shown to be 

valid among student samples (Bumberry et al., 1978; Hammen, 1980). It was administered 

at baseline (α = 0.94).

2.2.2 The Halberstadt Mania Inventory (HMI)—(Halberstadt and Abramson, 2007) 

measured current cognitive, motivational, affective and somatic symptoms associated with 

mania/hypomania. The HMI was modeled after the BDI and is administered and scored in a 

similar manner. In prior studies, the HMI has shown high internal consistency (α = 0.82), 

adequate convergent validity (r = 0.32) with the mania scale of the Minnesota Multiphasic 

Personality Inventory (MMPI) (Hathaway and McKinley, 1943) as well as discriminant 

1The BD-NOS group comprised individuals who had experienced three types of symptoms: (a) hypomanic episode(s) but no 
diagnosable depressive episodes, (b) a cyclothymic mood pattern with periods of affective disturbance that did not meet frequency/
duration criteria for hypomanic and depressive episodes, or (c) hypomanic and depressive episodes not meeting frequency criteria for a 
diagnosis of cyclothymia.
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validity in a group of 1,282 undergraduate students (Halberstadt and Abramson, 2007). 

Alloy and colleagues (1999) also provided evidence of the construct validity of the HMI. 

The HMI was administered at baseline (α = 0.83).

2.2.3 The General Behavior Inventory (GBI)—(Depue et al., 1989), a 73-item self-

report questionnaire assessing presence and severity of hypo/manic and depressive 

symptoms, was used in the Phase I screening to identify potential BSD participants. The 

following cutoff scores were used to identify potential BSD participants: a GBI depression 

subscale score of ≥ 11 and a GBI (hypo)mania/biphasic subscale score of ≥ 13 (Depue et al., 

1989). The GBI has been validated among many populations (e.g., undergraduates, relatives 

of BD-I probands, psychiatric outpatients) and has strong psychometric properties (Depue et 

al., 1989; Klein et al., 1985).

2.2.4 The Schedule for Affective Disorders and Schizophrenia – Lifetime 
version (SADS-L)—(Endicott and Spitzer, 1978), a semi-structured diagnostic interview, 

was administered at baseline. Modifications for use in the LIBS study included: (a) added 

probes to allow the assignment of both DSM-IV and RDC diagnoses; (b) added items to 

better capture acute characteristics of episodes, frequency, and duration of symptoms; and 

(c) additional sections probing for other psychopathology (e.g., eating disorders) and 

medical/family history (Alloy et al., 2008; Alloy et al., 2012). Extensively trained doctoral 

and bachelor-level interviewers conducted the interviews. Inter-rater reliability was strong 

(kappa = 0.96) for BSDs (Alloy et al., 2008).

2.2.5 The Schedule for Affective Disorders – Change version (SADS-C)—(Alloy 

et al., 2012) was administered at all follow-up assessments to diagnose DSM-IV and RDC 
episodes of depression and mania/hypomania (see also: Alloy et al., 2008; Alloy et al., 2012; 

Francis-Raniere et al., 2006). The SADS-C is a semi-structured interview that assesses 

duration, timing, and severity of symptoms for various DSM-IV and RDC mood, anxiety, 

psychotic, and substance use disorders since the last interview. Inter-rater reliability for the 

SADS-C was strong (kappa = 0.80) (Francis-Raniere et al., 2006). The following variables 

were included in the current analyses: (1) any DSM-IV or RDC manic/hypomanic episode, 

and (2) any DSM-IV or RDC major depressive episode. See Alloy et al. (2008) for more 

details about the reliability and validity of the SADS-L and SADS-C in the LIBS project.

2.3 Data Analytic Strategy

Our data analytic strategy consisted of three main sets of analyses. First, we used t-tests and 

Chi-square analyses to examine baseline clinical differences in BSD participants with versus 

without a history of anxiety. Second, we used negative binomial regression to test presence 

of a lifetime anxiety disorder as a predictor of the number of hypomanic/manic and 

depressive episodes developed over the course of the study. Finally, we used Cox 

proportional hazard regression (survival) analyses to evaluate presence of a lifetime anxiety 

disorder as a predictor of time to onset of mood episodes.

For the second set of analyses, we selected negative binomial regression because it is an 

ideal analysis technique for logistic regression with a count outcome variable, assuming that 
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overdispersion (i.e., individual counts are more variable than would be implied or expected 

by the model) is present in the data (Gardner et al., 1995). We chose to use the negative 

binomial regression analysis method after examining the conditional variances and 

conditional means of our outcome variables of interest at the two levels of our predictor 

(absence or presence of history of lifetime anxiety disorder). Given that the conditional 

variances were higher than the conditional means at both levels of “lifetime anxiety 

disorder”, overdispersion is likely present in the data, and negative binomial regression is 

preferable to Poisson regression (Gardner et al., 1995). Negative binomial regression 

analyses are detailed in the results section.

For the third set of analyses, we sought to understand the relationship between lifetime 

anxiety and the time course of depressive and hypo/manic episodes during the study. We 

selected Cox proportional hazard regression as an analysis technique because it is an ideal 

analysis method for our dataset given its ability to accommodate varying follow-up lengths 

and variable interval times between visits, utilize all available data at each time point, reduce 

biases due to attrition of participants, and allow for the presence of right-censored cases, in 

the form of participants who leave the study before onset of a mood episode or participants 

who do not experience onset of a mood episode over the course of follow-up (Willett and 

Singer, 1993). Analyses are detailed in the results section below.

3. Results

3.1. Lifetime anxiety diagnoses

Table 1 shows the prevalence of lifetime anxiety diagnoses among participants at baseline. 

Ninety-three (39.10%) met DSM-IV diagnostic criteria for a lifetime anxiety disorder 

(agoraphobia, panic disorder, PTSD, GAD, specific phobia, social phobia, or OCD). Among 

those with lifetime anxiety, most met criteria for one (66.66%) or two (20.43%) diagnoses.

3.2. Depressive and (hypo)mania episode characteristics

Twenty-four participants (9.8%) in the sample experienced a DSM-IV or RDC major 

depressive episode during the course of the study, whereas 144 participants (59.0%) 

experienced a DSM-IV or RDC hypomanic or manic episode during the course of follow-up. 

Participants experienced an average of 11.28 (SD = 12.14) DSM-IV or RDC hypomanic or 

manic episodes during the follow-up period and 0.85 (SD = 1.38) DSM-IV or RDC major 

depressive episodes during the follow-up period. Of the participants who experienced a 

major depressive episode, their average number of days to first onset of an episode was M = 

1031.38 (SD = 531.73); among those who experienced a (hypo)manic episode during 

follow-up, the average number of days to first onset was 522.69 (SD = 528.28).

3.3. Baseline clinical differences in BSD participants with versus without a history of 
anxiety

We first examined differences in baseline clinical characteristics of participants with a 

history of anxiety disorder (anxiety group) and without a history of anxiety disorder (non-

anxiety group). Independent samples t-tests and Chi-squared analyses compared the groups 

on the following variables: lifetime substance use disorder, age of onset of first hypomanic 
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episode, age of onset of first depressive episode, history of outpatient psychiatric treatment, 

history of psychiatric medication use, suicidal ideation (collected in the depression section 

of the exp-SADS-L and coded as present or absent), family history of mood disorder, BDI 

scores, and HMI scores (see Table 2). Participants in the anxiety group had a significantly 

higher chance of a lifetime substance use disorder (χ2 = 5.34, df = 1, p = 0.02) and higher 

BDI scores (t = −2.23, p = 0.03) compared to those in the non-anxiety group. The anxiety 

and non-anxiety groups did not significantly differ at baseline on suicidal ideation, family 

history of mood disorder, history of outpatient therapy, psychiatric medication use, age of 

onset of first depressive or hypomanic episode, or HMI scores. Overall, when compared to 

the non-anxiety group, the anxiety group exhibited baseline clinical characteristics 

associated with higher severity of illness and poorer prognosis (Table 2).

3.4. Lifetime anxiety and prospective number of mood episodes

We next examined the relationship between a lifetime anxiety disorder history and the 

prospective course of BSDs. In all analyses, baseline BDI and HMI scores were entered as 

covariates to control for effects of baseline mood symptoms on developing a mood episode. 

Number of days in the study also was entered as a covariate to control for the effect of 

amount of time in developing a mood episode. Treatment seeking for mood problems 

(outpatient treatment or psychiatric medications) during follow-up (yes/no) also was entered 

as a covariate to control for the possibility that treatment might alter development of mood 

episodes. Family history of mood disorders was included as a covariate to control for 

familial effects. Alcohol and substance dependence were entered as covariates to account for 

any effects of substance use on development of mood episodes (Ostacher et al., 2010).

We performed negative binomial regression to test whether the presence of a lifetime 

comorbid anxiety disorder predicted the number of prospective manic/hypomanic episodes 

or major depressive episodes developed by participants over the course of the study. 

Negative binomial regression was run for two separate models; both models included 

presence/absence of lifetime anxiety (presence = 1, absence = 0) as a dichotomous predictor, 

and both models also included the additional covariates specified above. The first model 

specified number of hypomanic/manic episodes as the outcome variable and the second 

model specified number of major depressive episodes as the outcome variable. A positive 

anxiety history predicted fewer episodes of mania/hypomania over the course of the study, 

such that there was a 58% decrease in the incident rate of manic/hypomanic episodes for 

those who have a history of lifetime anxiety (Wald = 4.23, Exp(B) = 0.58, p = 0.04). 

Presence of a lifetime history of anxiety was not, however, a significant predictor of the 

incident rate of major depressive episodes developed over the course of the study (Wald = .

148, Exp(B) = 1.15, p = 0.70).

3.5. Lifetime anxiety and time to onset of depression and mania/hypomania

Finally, Cox proportional hazard regression (survival) analyses were used to evaluate the 

relationship between lifetime anxiety and time to onset of mood episodes. First, we tested 

the proportionality of hazards assumption for the Cox regression. We tested this assumption 

by examining the interaction of time with each of our covariates (BDI score at baseline, 

HMI score at baseline, alcohol and substance dependence, number of days in the study, and 
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treatment history). None of these interactions was significant for either of our two Cox 

regression models; thus, the proportionality of hazards assumption was met.

In two separate models, we entered presence of a lifetime anxiety disorder (yes = 1, no = 0) 

as the independent variable and time to onset of a mood episode as the dependent variable. 

Controlling for the covariates (described above), anxiety history predicted shorter time to 

onset of major depressive episodes (Wald = 4.08, p = 0.04, HR = 3.05), such that the 

incidence (hazard) rate for developing a major depressive episode was over 3 times greater 

for participants with anxiety history than without anxiety history. Anxiety history also 

predicted longer time to onset of manic/hypomanic episodes (Wald = 6.77, p = 0.009, HR = 

0.54), such that the incidence (hazard) rate for developing a manic/hypomanic episode was 

46% smaller for participants with anxiety history than without anxiety history. Survival 

curves for time to onset of major depressive episodes and manic/hypomanic episodes are 

presented in Figures 1 and 2, respectively.

4. Discussion

Results of the present study indicate, first, that among individuals with BSDs, history of 

anxiety disorder was associated with greater likelihood of substance use disorder and greater 

self-reported depressive symptomatology. Second, anxiety disorder history predicted a 

shorter time to prospectively developing a major depressive episode, but not a greater 

number of major depressive episodes over follow-up. Third, anxiety disorder history was 

associated with longer time to onset of manic/hypomanic episodes and fewer manic/

hypomanic episodes over the course of follow-up. Our findings partially support past 

research showing that history of anxiety disorders is associated with depressive phases of the 

illness (Simon et al., 2007), but are unique in that, to our knowledge, they are the first to 

show an inverse relationship between anxiety history and mania/hypomania. Previous 

empirical findings examining the association between anxiety comorbidity and mania/

hypomania have been equivocal. González-Pinto and colleagues (2012) demonstrated that 

among bipolar I inpatients, anxiety symptoms were associated with exacerbated manic 

symptoms. Conversely, Saunders and colleagues (2012) found no significant relationship 

between anxiety and severity/number of manic episodes; Magalhães and colleagues (2010) 

reported no association between the presence of OCD and manic symptoms. However, it is 

important to note that these studies evaluated samples with severe symptomatology, whereas 

we examined these relationships in individuals who, at baseline, had diagnoses of BD-II, 

cyclothymia, and BD-NOS, with low rates of hospitalization. The relationships observed in 

our study may be specific to individuals with less severe psychopathology.

We suggest three possibilities for why anxiety history might be inversely related to mania/

hypomania in our sample. First, lifetime anxiety may mitigate the tendency to develop 

manic/hypomanic symptoms by dampening the expression and/or severity of certain 

symptoms. Perugi and colleagues (2001) proposed a model implicating temperament as a 

critical factor determining bipolar symptomatology. Specifically, they suggested that 

individuals range on temperamental dimensions. Depending on which end of the spectrum 

an individual falls (constrained versus disinhibited), he or she may be more likely to espouse 

symptoms that mimic anxiety or mania/hypomania, respectively. Thus, it is possible that 
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individuals with comorbid anxiety and BSD exhibit a more constrained temperament and 

consequently are less likely to develop the cluster of symptoms that individuals with mania/

hypomania exhibit (e.g., elevated energy, racing thoughts, decreased need for sleep). This 

hypothesis has been substantiated by Azorin and colleagues (2015), who found that BSD 

individuals with a predominantly manic/hypomanic course were more likely to have a 

hyperthymic temperament and less likely to have a comorbid anxiety disorder than those 

with a predominantly depressive course. These results suggest that depression and anxiety 

cluster together on temperamental dimensions.

A second, related explanation is that, because prior research suggests that BSD-anxiety 

comorbidity engenders a more chronically depressive course of BSD, individuals may spend 

more time in depressive phases of the illness, and therefore, have less opportunity to 

experience manic/hypomanic episodes. Although anxiety disorder comorbidity was not 

associated with a greater number of depressive episodes in our study, participants with a 

history of anxiety may have experienced more protracted episodes. Various studies indeed 

have found that the anxiety-BSD association typically coincides with more severe and longer 

episodes of depression (Lee and Dunner, 2008; Simon et al., 2004; Simon et al., 2007). 

Additionally, the presence of an anxiety disorder has been associated with less time spent 

euthymic (Boylan et al., 2004). Otto and colleagues (2006) found that comorbid anxiety 

predicted a worse course of bipolar disorder, (e.g., lower likelihood of recovery and high risk 

of relapse into depression). Taken together, these findings support the notion that lifetime 

anxiety may affect the course of BSD by invoking more chronic depressed states, allowing 

less opportunity to cycle into a manic/hypomanic state.

A third explanation may be related to the behavioral activation system (BAS) or the 

behavioral inhibition system (BIS) (Carver and White, 1994). Activation of the BAS, a 

biopsychosocial system that controls approach motivation in the presence of appetitive 

stimuli, has been shown to be associated with happiness and elevated energy (Johnson et al., 

2003) and with the presence of hypomania/mania (Alloy et al., 2015). Hypersensitivity of 

this system has been used to explain the etiology and course of BSDs (Alloy et al., 2008; 

Alloy et al., 2015; Sala et al., 2012; Urosevic et al., 2008). The BAS can be up-regulated 

(more responsiveness of the reward system, related to mania/hypomania) or down-regulated 

(less responsiveness to reward, related to depression). Individuals with BSDs are 

hypersensitive to both of these dysregulation pathways. Hypersensitivity of the BAS may 

result in up-regulation of BAS activity when an individual encounters a reward relevant 

stimulus or life event, triggering manic/hypomanic symptoms. When a goal is not met or 

reward is not obtained, severe rebounding and hypo-activation occurs, engendering 

depressive symptoms. Adapting this theory to our findings, it may be that individuals with 

lifetime anxiety experience more down-regulation of the BAS due to a shared mechanism 

between BSDs and anxiety. In support of this, past research has shown BAS activity to be 

inversely associated with anxiety disorders (Kimbrel et al., 2010).

The Behavioral Inhibition System (BIS) also has been implicated in anxiety and depression. 

Contrary to the BAS, the BIS controls withdrawal behavior, and activates when in the 

presence of threatening stimuli or punishment (Carver and White, 1994). Among BSD 

individuals, the BIS system is postulated to be hypersensitive, engendering depressive 
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episodes or anxious behavior. Consistent with this, self-reported BIS sensitivity has been 

associated with Rottenberg, Arnow, and Gotlib, 2002; Pinto-Meza et al., 2006). Given that 

BIS is also linked with anxiety (Rosenbaum et al., 1993), hypersensitivity of the BIS system 

may represent another explanation of why lifetime anxiety would predict a more depressive, 

rather than manic, course of illness.

Among the strengths of this study were the relatively large sample size, the inclusion of a 

large number of covariates, and the prediction of prospective mood episodes. Moreover, this 

study was unique in that it did not solely rely upon cross-sectional data, a limitation of many 

previous studies. These features allowed us to adequately examine the progression of anxiety 

and BSD over an extended period of time.

Despite the strengths of the study, it was not without several limitations. First, in creating 

our ‘Anxiety Disorders’ category, as has been done in prior studies (e.g., O’Garro-Moore et 

al., 2015; Simon et al., 2007), we grouped all DSM-IV anxiety diagnoses together. Different 

anxiety disorders may have different patterns of association with BSD course (Perugi et al., 

2001). Similarly, certain anxiety symptoms (e.g., psychic and somatic) may be particularly 

important, as they may have differential effects on the BSD course. Furthermore, we did not 

assess anxiety severity or the impact of sub-syndromal anxiety. Dimensional measures 

would better capture the range of anxiety severity as well as allow for a more holistic 

description of the association between anxiety and BSDs. It is also important to note that 

participants in our study were experiencing more “soft” features of bipolar disorder, and it is 

not clear whether findings would generalize to all BSD samples.

The findings of the present study suggest that a history of anxiety disorder may promote 

depressive phases of BSDs, while at the same time protecting against hypomanic/manic 

phases. If replicated, the current findings may increase our understanding of factors 

influencing BSD course. For instance, the presence of anxiety history comorbidity with a 

BSD may aid researchers and clinicians in more accurately identifying a likely future course 

of BSD illness. Replication of our findings may also help inform better treatment; clinicians 

might anticipate that anxiety preceding a BSD signals the likelihood of a more depressive 

and less (hypo)manic course, and they could alter their treatment targets to more strongly 

address the depression. Future research should also focus on elucidating anxiety-related 

factors (e.g., shared affective temperamental dimensions) that promote shorter time to onsets 

of depressive episodes and longer time to onsets of and fewer manic/hypomanic episodes in 

BSD. Individuals with BSDs spend substantially more time depressed than manic/

hypomanic (Solomon et al., 2010), and depression accounts for most of the morbidity and 

mortality associated with BSDs (Bauer et al., 2001; Mitchell and Malhi, 2004; Rosa et al., 

2010). From a clinical standpoint, we should seek to accurately identify the anxiety-related 

factors that increase potential for longer and more severe depressive phases in order to 

prevent these factors from negatively influencing the course of the illness.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Lifetime anxiety comorbidity in bipolar spectrum disorders was examined.

• Main analyses consisted of negative binomial regression and Cox regression.

• Anxiety history was associated with greater illness severity at baseline.

• Anxiety history predicted a greater likelihood of prospective major 

depression.

• Anxiety history predicted a lesser likelihood of prospective (hypo)mania.
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Figure 1. 
Survival Curves for Cox Regression Analyses Predicting Time to Major Depressive Episode
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Figure 2. 
Survival Curves for Cox Regression Analyses Predicting Time to Manic or Hypomanic 

Episode
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Table 1

Lifetime Anxiety Disorder Prevalence at Baseline

Presence of Lifetime Diagnosis %

 Agoraphobia 2.8

 Panic disorder 6.4

 PTSD 13.2

 GAD 9.8

 Specific phobia 13.7

 Social phobia 10.0

 OCD 6.8

 Any anxiety disorder 39.1

Number of Lifetime Diagnoses (Range 1–5, M = 1.5) %

 1 anxiety disorder 66.7

 2 anxiety disorders 20.4

 3 anxiety disorders 9.7

 More than 3 anxiety disorders 3.3
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Table 2

T Tests and Chi-square Analyses Comparing Individuals with versus without Lifetime Anxiety Disorders at 

Baseline

Full Sample Anxiety History No Anxiety History Effect Sizes

Cyclothymia (vs. Bipolar II) 27% 24% 30% <0.01

Suicidal ideation 43% 48% 38% <0.01

Lifetime substance use disorder 28% 37% 23%* 0.02

Family history of mood disorder 68% 70% 65% <0.01

Outpatient treatment 42% 49% 38% 0.01

Psychiatric medication 28% 35% 23% 0.02

Onset age hypomania (years) – M(SD) 15(5) 15(5) 15(5) 0.05

Onset age depression (years) – M(SD) 18(4) 18(4) 18(4) 0.03

Depressive symptoms – M(SD) 10(10) 12(12) 9(9)* 0.31

Hypomanic symptoms – M ± SD 14 ± 9 14 ± 9 14 ± 9 0.05

*
Anxiety groups differed at the p < 0.05 level,

+
Effect sizes correspond to Cohen’s d and Cramer’s V.
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