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Abstract

Background—Temperament and personality traits have been suggested as endophenotypes for 

bipolar disorder based on several lines of evidence, including heritability. Previous work suggested 

an anxious-reactive factor identified across temperament and personality inventories that produced 

significant group discrimination and could potentially be useful in genetic analyses. We have 

attempted to further characterize this factor structure in a sample of bipolar patients.

Methods—A sample of 1195 subjects with bipolar I disorder was evaluated, all with complete 

data available. Dimension reduction across two inventories identified 18 factors explaining 39% of 

the variance.

Results—The two largest factors reflected affective instability and general anxiety/worry, 

respectively. Subsequent analyses of the clinical features associated with bipolar disorder revealed 

specificity for the factors in a predictable pattern. Cluster analysis of the factors identified a 

subgroup defined by a strong lack of general anxiety and low affective instability represented by 

the first two factors. The remaining subjects could be distinguished into two clusters by the 
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presence of either more positive characteristics, including persistence/drive, spirituality, 

expressivity, and humor, or more negative characteristics of depression and anxiety.

Limitations—These analyses involved bipolar I subjects only and must be extended to other 

bipolar spectrum diagnoses, unaffected relatives, and individuals at risk.

Conclusions—These results suggest that temperament and personality measures access latent 

traits associated with important clinical features of bipolar disorder. By translating clinical 

variables into quantitative traits, we may identify subgroups of bipolar patients with distinct 

clinical profiles, thereby facilitating both individual treatment strategies and genetic analyses.
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INTRODUCTION

Bipolar disorder (BD) is a severe mood disorder characterized by cycling between the 

emotional extremes of mania and major depression. Even the most severe form of BD, 

bipolar I, is common in the population, with a lifetime prevalence of approximately 1% 

(Goodwin and Jamison, 2007; Merikangas et al., 2011). Studies of BD face many challenges 

arising from the complex genetic architecture, as well as the inherent clinical heterogeneity. 

Current diagnostic systems primarily define BD using categorical clinical descriptors that 

inadequately capture the rich spectrum of bipolar symptomology, which is more consistent 

with a polygenic model and implies a continuous distribution of symptoms ranging from 

mild to severe. The historically high rate of misdiagnosis in BD highlights this need for 

alternative quantitative metrics that better capture the full range of bipolar symptomology 

(Altamura et al., 2015; Daigneault et al., 2015; Zimmerman et al., 2008).

As alternatives, temperament and other personality traits have been proposed as potential 

endophenotypes for BD (Savitz and Ramesar, 2006). Temperament refers to stable, innate 

aspects of one’s disposition that can be measured quantitatively and that show continuous 

variation in the population (Goldsmith et al., 1987; von Zerssen and Akiskal, 1998). It has 

been suggested that temperament represents the most common expression of the genes 

underlying BD and that extreme variation in temperament is associated with an increased 

risk for illness (Akiskal, 2002; Akiskal and Pinto, 2000; Akiskal and Akiskal, 2005; Kelsoe, 

2003). According to this model, temperament and personality mediate between upstream 

biological mechanisms and downstream clinical diagnosis and may better model the 

underlying genetic architecture of BD. As quantitative traits, temperament and other 

personality measures may also provide more sensitive predictors of specific aspects of 

bipolar symptomatology.

Studies have shown that traits related to emotional instability, hostility, novelty seeking, and 

anxiety are elevated in bipolar spectrum disorders, even in euthymia (Bagby et al., 1997; 

Evans et al., 2005; Nowakowska et al., 2005; Osher et al., 1996; Savitz et al., 2008a, b). 

Other investigations have demonstrated the utility of temperament and personality traits for 

detecting genetic risk factors for BD (Alliey-Rodriguez et al., 2011; Greenwood et al., 2012; 
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Greenwood et al., 2013a; Greenwood et al., 2013b; Savitz et al., 2008c), predicting risk for 

bipolar spectrum disorders (DeGeorge et al., 2014), and discriminating those with BD or 

other mood disorders from healthy controls (Akiskal et al., 1977; Cassano et al., 1992; 

Evans et al., 2005; Harley et al., 2011; Kesebir et al., 2005; Loftus et al., 2008; Mendlowicz 

et al., 2005; Young et al., 1995). For these investigations, the Temperament Evaluation of 

Memphis, Pisa, Paris, and San Diego Auto-questionnaire (TEMPS-A) has been used to 

evaluate lifelong, milder aspects of bipolar symptomatology according to five temperaments: 

hyperthymic, dysthymic, cyclothymic, irritable, and anxious (Akiskal et al., 2005a; Akiskal 

et al., 2005b). The Temperament and Character Inventory (TCI) has also been used to 

evaluate personality according to four temperament domains (novelty seeking, harm 

avoidance, reward dependence, and persistence) and three character domains (self-

directedness, cooperativeness, and self-transcendence) (Cloninger et al., 1993). One study of 

BD patients, their family members, and healthy controls identified an anxious-reactive factor 

across these two inventories that produced significant group discrimination across mood 

states and genetic risk categories, suggesting potential utility for genetic analyses (Evans et 

al., 2005).

In the present study, we explore the utility of latent temperament and personality traits in 

defining clinical profiles within the context of BD. By combining items across domains from 

these instruments, we aim to identify quantitative traits that may serve as indices for key 

features of illness and help refine the clinical heterogeneity associated with BD.

METHODS

Subject Ascertainment

A sample of 1195 unrelated patients with bipolar I disorder were selected from the Bipolar 

Genome Study (BiGS). All were of European Ancestry and derived originally from those 

collected as part of Wave 5 by the National Institute of Mental Health Genetics Initiative for 

Bipolar Disorder at 11 sites across the US. All subjects were assessed using the Diagnostic 

Interview for Genetic Studies (DIGS), which was combined with family informant data and 

medical records to arrive at best-estimate diagnoses according to DSM-IV criteria 

(Nurnberger et al., 1994). Detailed demographic and clinical information was available for 

each subject from the DIGS interview, including overall functioning as measured by the 

Global Assessment of Functioning (GAF). Written informed consent was obtained for all 

subjects according to the local institutional review boards.

Phenotypes

The TEMPS-A and TCI-125 were administered at the time of the clinical interview, and 

only subjects with complete data across both instruments were selected for analysis. The 

TEMPS-A includes a total of 109 self-rated true/false questions (110 for women) measuring 

subclinical affective traits and has been shown to have very good reliability, internal 

consistency, and stability over time (Akiskal et al., 2005a; Akiskal et al., 1998; Kawamura et 

al., 2010; Perugi et al., 2012; Placidi et al., 1998a; Placidi et al., 1998b), as well as 

significant heritability in BD families (Greenwood et al., 2013a; Savitz et al., 2008c). The 

TCI-125 (125-question version) is a self-administered true/false questionnaire that evaluates 
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personality according to a psychobiological model with demonstrated reliability, internal 

consistency, stability over time, and heritability in both BD families and the general 

population (Cloninger et al., 1993; Greenwood et al., 2013a; Heath et al., 1994; Keller et al., 

2005; Savitz et al., 2008c). The Wender-Utah Rating Scale (WURS) was administered to 

evaluate childhood features of attention-deficit disorder in three factors related to 

oppositional/defiant behavior, inattention and resultant problems in school, and mood 

features of depression and anxiety (Ward et al., 1993). The Lifetime History of Aggression 

(LHA) scale was also administered to evaluate total aggression according to factors related 

to aggression, antisocial behavior, and self-directed aggression (Coccaro et al., 1997). The 

majority of subjects (77%) were euthymic at the time of assessment.

Statistical Analyses

Dimension reduction was performed on the combined 235 items from the TEMPS-A and 

TCI-125 via exploratory factor analysis. The Kaiser-Meyer-Olkin measure of sampling 

adequacy was 0.93 and the significance of Bartlett’s test of sphericity was <0.001. A variety 

of tests and criteria were used to best determine the number of relevant factors, including 

Kaiser’s criterion, the scree plot elbow rule, 50% variance explained cutoff, an a priori 
hypothesis of a ten factor structure (Evans et al., 2005), and parallel analysis. Ultimately, the 

18-factor structure proposed by parallel analysis was chosen, as the factor solution exhibited 

minimal complex loadings, and each factor described a cohesive, distinct trait. Furthermore, 

parallel analysis has been shown to be more accurate in determining the optimal number of 

factors relative to both Kaiser’s criterion and the scree plot test (Franklin et al., 1995). 

Bivariate correlations were performed between all factor pairs and confirmed their 

independence with negligible correlations (r<0.001). The factors were then subjected to 

Varimax rotation and standardization. Cronbach’s alpha (α) was used to evaluate the internal 

consistency of the factors, which was generally quite high, with only four factors having an 

α<0.7.

To validate the factor structure, we explored relationship of each factor to clinical features of 

BD. Correlations of the factors with quantitative variables were evaluated using Pearson’s r, 
and independent samples t-tests were used to assess the relationship of the factors to 

categorical variables. Effect sizes were calculated using Cohen’s d for factors demonstrating 

significant differences. We hypothesized that each factor would produce a unique and 

specific pattern of association across clinical descriptors. A p value threshold of 0.003 was 

applied to represent a 5% probability of a false positive across the 18 independent factors.

Cluster analytic methods were applied to the 18 factors to identify subgroups of patients 

with more similar profiles. Subjects were first subjected to hierarchical clustering via Ward’s 

method according to their factor scores to determine a preliminary number of clusters. 

Results of these initial analyses suggested 2, 3, or 6 cluster structures. Further analysis with 

a two-step cluster procedure using the Bayesian information criterion confirmed a 3-cluster 

structure. K-means clustering was then performed with 3 subgroups (k=3) to generate a final 

cluster solution in the 18-variable space of the factors. Comparison of the k-means cluster 

solution with the 3-group hierarchical cluster solution suggested good agreement (p<0.001). 

To allow for visualization of the subgroups, multivariate discriminant analysis was 
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performed to summarize the variation among factors that maximally separated the subgroups 

identified by k-means clustering. Analysis of variance was used to compare the factors 

across cluster groups. All analyses were carried out in SPSS v. 20. (IBM, Armonk, NY).

RESULTS

The 18 identified factors comprised 162 items and explained 39% of the variance in BD. A 

description of these factors is presented in Table 1. The largest factors encompassed traits 

related to affective instability (factor 1) and general anxiety/worry (factor 2) and explained 

5% and 3.5% of the variance, respectively. Other factors related to compassion, social 

anxiety, dysthymia, insecurity, hostility, persistence/drive, spirituality, expressivity, risk-

taking, humor, fatigue, impulsivity, physical anxiety, sentimentality, conformity, and 

extravagance. Table 2 provides representative items for each factor with complete item 

descriptions, factor loadings, and the instrument and domain of origin for each item 

provided in the Table S1.

Most factors combined similar items across domains from the TEMPS-A and TCI, and all 

demonstrated patterns of clinical specificity, as shown in Tables 3a and 3b. Factor 1 

(affective instability) comprised items related to shifts in energy, mood, and mental 

activation, which represent the core features of BD. This factor revealed strong relationships 

with rapid cycling and comorbid OCD. Significant associations with other comorbid anxiety 

diagnoses and suicidal ideation were also observed, and this was the only factor to reveal a 

correlation with age at onset of BD. Interestingly, factor 1 was also correlated with total 

lifetime aggression and childhood ADHD features, likely a reflection of the instability in 

mood and energy. Factor 2 (anxiety/worry) revealed specificity for comorbid anxiety 

diagnoses and childhood ADHD features, particularly those related to mood, which reflects 

dysthymia and anxiety. Strong associations were also observed for factor 4 (social anxiety) 

with comorbid social phobia and factor 9 (spirituality) with psychosis.

Other factors produced more modest associations, yet this pattern of specificity was 

maintained. For example, factor 15 (physical anxiety) was associated with comorbid panic 

disorder and agoraphobia, factor 18 (extravagance) was associated with pathological 

gambling, and factor 5 (dysthymia) was associated with childhood mood features of 

dysthymia and anxiety. Factor 7 (hostility) was associated with irritable mania and revealed 

a pattern of correlations with lifetime aggression and oppositional/defiant behavior in 

childhood. Although modest, inverse correlations were observed between factor 3 

(compassion) and lifetime aggression and oppositional/defiant behavior in childhood.

Significant gender differences were also observed for several factors, with females scoring 

moderately higher for traits related to expressivity, fatigue, physical anxiety, and 

sentimentality. To further evaluate potential gender effects, gender-stratified analyses of 

clinical features were performed for each factor. The observed patterns of results were 

consistent across genders and with the results observed in the larger combined analysis (see 

Tables S2a, S2b, S2c).
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To assess the possible effect of current mood state on self-report and thus the resultant factor 

structure, we compared subjects who met criteria for current mania or depression symptoms 

with those that were euthymic at interview. Euthymic subjects comprised a majority (77%) 

of the sample and revealed significant differences for factor 1 (affective instability) only 

when compared with subjects who were depressed, which comprised 17% of the sample. No 

other group comparisons were significant, suggesting that state effects are relatively minor 

in this sample.

Cluster analysis of the factors suggested three distinct subgroups. Nearly all factors 

displayed significant group differences between the three clusters (p<0.001), with factors 2 

(anxiety/worry) and 1 (affective instability) emerging as the primary and secondary drivers 

of the cluster solution, respectively. It is noteworthy that there was no apparent impact of 

gender on cluster structure, with an approximately equal distribution of males and females 

across the three clusters producing a non-significant group difference. To visualize these 

subgroups, multivariate discriminant analysis was used to reduce the 18-variable space of 

the factors to two discriminant functions that provided maximal group separation, as shown 

in Figure 1, with the first discriminant function reflecting the combination of anxiety, 

affective instability, and dysthymia and the second discriminant function reflecting 

persistence, impulsivity, spirituality, insecurity, expressivity, humor, conformity, and 

physical anxiety.

The most prominent subgroup, cluster 2, was characterized by low anxiety and less affective 

instability. This cluster revealed a dramatically different temperament and personality profile 

compared with the other clusters (p<0.001), as shown in Figure 2. As might be expected, 

subjects in this cluster also displayed a later age at onset, higher overall functioning, and 

lower rates of rapid cycling, suicide attempt, lifetime aggression, and childhood ADHD 

features (p<0.001). This clinical profile suggests that cluster 2 may comprise subjects with a 

relatively stable course of BD.

In addition to the low anxiety group, two other distinct clusters (1 and 3) emerged that 

shared a profile of general anxiety and affective instability. However, as shown in Figure 2, 

these clusters could be distinguished by significant differences (p<0.001) for “negative” 

factors related to other measures of anxiety and dysthymia (cluster 1 higher) and more 

“positive” factors related to persistence, spirituality, expressivity, and humor (cluster 3 

higher). The factor profiles of these groups are somewhat reflective of depression and mania, 

respectively. Interestingly, these clusters differed most significantly for factor 9 (spirituality), 

for which cluster 3 was higher. An evaluation of group differences across clinical features 

also revealed a significantly higher proportion of psychotic features in cluster 3.

To further examine the utility of quantitative traits in predicting clinical course, we 

compared the low anxiety subgroup obtained through factor and cluster analysis to a 

categorical grouping of subjects according to the presence or absence of anxiety disorder 

comorbidity (e.g., OCD, panic disorder, agoraphobia, or social phobia). An evaluation of 

group differences across other clinical features produced the same trend in the categorical 

grouping as observed in the cluster analysis: BD subjects without anxiety comorbidity 

appear to have a milder course of illness characterized by a later age at onset, higher overall 

Qiu et al. Page 6

J Affect Disord. Author manuscript; available in PMC 2018 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



functioning, and lower rates of rapid cycling and suicide attempt, lifetime aggression and 

childhood ADHD features (p<0.001). While both methods produced a subgroup with a 

milder course of illness, the quality and resolution of the low anxiety group obtained through 

clustering was superior. Although more than 30% of subjects within the cluster-defined low 

anxiety group were comorbid for at least one anxiety disorder, this group was much smaller 

(N=359) than the group defined by a complete lack of anxiety comorbidity (N=623) and 

reflected an even milder clinical profile when the same clinical characteristics as above were 

considered.

DISCUSSION

By combining items across two standard inventories of temperament and personality through 

dimension reduction, we have defined quantitative measures related to specific aspects of 

BD symptomatology. While the TEMPS-A and TCI-125 differ in their origins and intent, 

our results suggest that they are complementary and can be refined into smaller, independent 

factors, many of which incorporate items across domains and from both inventories. These 

results indicate that the combination of the TEMPS-A and TCI better captures the broad 

spectrum of temperament and personality than either alone and that extracted factors can be 

used to predict clinical features and course of illness in BD. As such, the factors effectively 

translate categorical clinical variables into continuous, quantitative variables that capture 

more variation in BD and are better suited to exploratory data analysis. These results thus 

demonstrate the utility of temperament and personality traits in quantitatively describing BD 

and suggest that BD exists at the extreme of continuously varying temperament and 

personality traits.

Although more factors were obtained than original domains from the TEMPS-A and TCI 

(18 vs. 12), the factors displayed increased specificity compared to the domains. Prior to 

dimension reduction, the domain scores of the TEMPS-A and TCI produced moderate to 

large correlations, indicating some degree of redundancy and similarity, as has been 

suggested by others (Maremmani et al., 2005) and detailed for this sample in Table S3. 

Following dimension reduction, however, the derived factors were completely uncorrelated 

(r<0.001), with each factor representing either an amalgam of items across TEMPS-A and 

TCI domains or a subset of items from a single domain. As a result, each factor cohesively 

described a single trait that was more specific in content than the domains of either 

questionnaire. For example, the dysthymia factor comprised questions from six different 

domains across the TEMPS-A and TCI, each reflecting a depressive, negative outlook on 

life. By contrast, the physical anxiety factor contained only the subset of items from the 

TEMPS-A anxious domain that describe physiological symptoms associated with panic and 

stress. Indeed, the fact that dimension reduction did not reproduce the original domains but 

rather more specific factors, many of which span domains, suggests the existence of distinct 

aspects of temperament and personality nestled within the broader domains of the TEMPS-

A and TCI.

Another aspect of this specificity is reflected in the observed correlations with clinical 

features. For example, rapid cycling in BD is diagnosed when four or more episodes of 

mania or depression occur within a year. This pattern of frequent episodes typically predicts 
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a more severe course of illness. Unsurprisingly, the affective instability factor, which reflects 

a pattern of mood and energy fluctuations, displayed the largest and most significant 

difference between subjects with and without rapid cycling (d=0.73, p<1×10−29). Such 

trends were observed for all clinical features considered in our study, and the more specific 

and proximate in content a factor was to a clinical feature, the stronger and more significant 

the observed association. Furthermore, the factors showed no differences by potential 

confounding variables, such as age and years of education. Although significant 

relationships with gender were observed for selected factors in a predictable pattern, gender-

stratified analyses produced consistent patterns of associations with clinical features across 

the factors. Thus, the factors, as distinct aspects of personality, were sensitive to both the 

presence and magnitude of their associations with related clinical features and generally 

robust to outside perturbation.

The affective instability reflected in factor 1 seems to comprise the core features of illness, 

with high scores associated with key clinical features, including an earlier age at onset, 

ADHD symptoms in childhood, and increased aggression. An earlier age at onset of BD 

symptoms is associated with a more severe course of illness (Coryell et al., 2013; Oostervink 

et al., 2015; Suominen et al., 2007). Similarly, ADHD is highly comorbid with BD 

(Karaahmet et al., 2013; Perroud et al., 2014), and the presence of ADHD symptoms in 

childhood is associated with an earlier age of onset of BD (Jerrell et al., 2014; Wozniak et 

al., 1995) and a poor prognosis (Asherson et al., 2014). BD is also associated with 

heightened levels of aggression (Ballester et al., 2014). Higher scores for the affective 

instability factor thus replicate these clinical associations and predict a more severe course of 

illness.

These results are not entirely unprecedented. Previous investigations of temperament and 

personality domains in bipolar spectrum disorders have revealed associations with clinical 

course, relapse rate, suicide attempt, neurocognitive functioning, attachment, resilience, and 

response to antidepressants (Cassano et al., 1989; Harnic et al., 2014; Higier et al., 2014; 

Kesebir et al., 2015; Koukopoulos et al., 1983; Perugi et al., 2012; Rihmer et al., 2010; 

Sarisoy et al., 2012). Quantitative measurements of temperament and personality have also 

proved useful for gene identification in BD (Alliey-Rodriguez et al., 2011; Greenwood et al., 

2013a; Greenwood et al., 2013b; Savitz et al., 2008c). Our study builds upon these previous 

findings by decomposing the broad domains of temperament and personality into distinct, 

well-defined factors that significantly capture clinical features of BD in a quantitative 

manner.

Cluster analysis of the factor scores suggested the existence of three distinct subgroups. The 

cluster structure was primarily driven by the anxiety/worry factor, which exhibited the 

largest inter-group and smallest intra-group differences. A low anxiety group emerged with a 

clinical profile that predicted a milder course of illness characterized by higher functioning, 

reduced comorbidity, less aggression, and fewer childhood ADHD symptoms. The other two 

groups revealed profiles generally reflective of depression (cluster 1) and hypomania (cluster 

3). While these groups differed across multiple factors, one of the more prominent 

differences was observed for the factor related to spirituality, which reflects a subset of the 

TCI Self-Transcendence domain. Not only did cluster 3 produce significantly higher factor 
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scores, a higher proportion of this group had comorbid psychotic features. This is consistent 

with previous findings that implicate high Self-Transcendence with increased psychotic 

symptoms in both BD and schizophrenia (Cortes et al., 2009; Guillem et al., 2002; Smith et 

al., 2008).

Our findings are also consistent with previous studies that have noted the high comorbidity 

of anxiety disorders in BD (Bauer et al., 2005; Otto et al., 2006; Pavlova et al., 2015). In the 

context of BD, anxiety is associated with a more severe course of illness (Boylan et al., 

2004), including an earlier age at onset (Bauer et al., 2005) and increased suicide ideation 

and attempt (Dilsaver et al., 2006; Schaffer et al., 2015; Young et al., 1993). Anxiety is also 

associated with childhood ADHD symptoms (Jerrell et al., 2014; Wozniak et al., 1995) and 

an increased risk for developing BD (Perich et al., 2015). Furthermore, anxiety has also been 

observed to mediate between perfectionist, goal-oriented cognitive styles and increased 

depressive and manic symptoms in BD subjects (Corry et al., 2013). The results presented 

here further suggest that a quantitatively defined anxious temperament is superior to anxiety 

disorder comorbidity in predicting course of illness severity. Taken together, these findings 

suggest that an anxious temperament acts as an activation factor in BD, where increased 

levels of anxiety allow for greater expression of the BD phenotype.

A previous combined factor analysis of the TEMPS-A and TCI produced a primary anxious/

reactive factor in a sample of BD probands, unaffected relatives, relatives with major 

depressive disorder (MDD), and healthy controls (Evans et al., 2005). This factor appeared 

promising as a predictor of risk, based on its ability to significantly discriminate between 

healthy control subjects and unaffected relatives, who are at a higher risk for BD due to 

shared genetic factors (Craddock and Jones, 1999; McGuffin et al., 2003). This factor 

combines items from first two factors identified here (affective instability and anxiety/worry) 

in a sample solely comprised of subjects with bipolar I disorder. Our findings replicate and 

extend these findings into more cohesive and specific traits within the context of BD that 

demonstrate a clear relationship with clinical features.

Our data further suggest that clustering by factors provides increased resolution and 

specificity compared with groupings based on clinical variables. The low anxiety group 

identified via clustering of factor scores was much smaller than the group of patients lacking 

anxiety comorbidity and displayed an even milder clinical profile. Furthermore, grouping by 

anxiety disorder comorbidity required a priori knowledge that anxiety is important in 

defining the course of illness in BD, as well as the assumption of two groups defined by this 

comorbidity. By contrast, clustering according to quantitative measurements of personality 

and temperament allowed for a data-driven approach that identified two other distinct 

subgroups of potential relevance to BD, in addition to a low anxiety subgroup. The 

quantitative nature of the factors also allowed for an assessment of inter-group differences 

and intra-group cohesion among clusters, ultimately indicating which factors were most 

important. Thus, while both methods confirmed the existence of a low anxiety group with a 

milder course of illness, the quantitative method was data-driven, required fewer 

assumptions, and captured more information. This suggests that quantitative measurements 

of personality and temperament may be superior to clinically defined categorical groupings 

in detecting distinct subgroups in BD.
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There are several limitations to this study that should be considered. One possible limitation 

is the sole use of subjects with bipolar I disorder because TEMPS-A and TCI data was not 

available for control subjects. However, this has enabled us to examine temperament and 

personality traits within the context of BD and their relationships to important clinical 

features. While the TEMPS-A and TCI are designed to measure lifelong characteristics and 

demonstrate good stability over time, it is possible that the self-assessment might be 

influenced by a subject’s mood state at the time of testing. Yet, euthymic subjects comprised 

the majority of the sample, and an evaluation of current mood state suggested a minimal 

impact on the factor structure. Finally, it must be noted that cluster analysis is an open-ended 

approximation process, with many possible, equally valid ways of clustering a sample. 

Furthermore, the k-means clustering method used is sensitive to the order of subjects; 

however, the low-anxiety group remained stable across multiple iterations. The cluster 

solution also demonstrated good concordance with a 3-cluster structure arrived at through 

hierarchical clustering, lending confidence to the results.

It should be noted that these results represent exploratory analyses that make no assertions as 

to the causal relationships between personality, temperament, mood, and the clinical features 

of BD. Indeed, it is outside of the scope of this study to definitively establish such 

relationships. Regardless of causality, our results demonstrate that measures of temperament 

and personality access latent traits in BD that are significantly and specifically associated 

with important clinical features of illness, effectively translating clinical variables into a 

quantitative traits. The anxiety factor identified here was a better predictor of illness severity 

than anxiety disorder comorbidity, and the affective instability factor captured key elements 

of BD that may also predict illness severity. While these results demonstrate the utility and 

promise of temperament and personality traits as quantitative descriptors of BD, replication 

and extension to other BD spectrum diagnoses and individuals at risk is needed.

Supplementary Material

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

• A factor analysis was performed across the TEMPS-A and TCI in 

bipolar patients.

• The two largest factors reflected affective instability and anxiety.

• All factors revealed specific associations with clinical features.

• Cluster analysis identified three groups of patients with specific 

profiles.

• Temperament and personality measures may predict clinical course.
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Figure 1. 
Visualization of the three groups obtained through k-means clustering via discriminant 

function analysis. Cluster 1 is shown in blue, cluster 2 is shown in green, and cluster 3 is 

shown in red. The centroid of each group is indicated with a dark square. Discriminant 

function 1 represents a combination of four factors, with the largest contribution from factor 

2 (anxiety/worry) and significant contributions from factors 1 (affective instability) and 5 

(dysthymia). Function 2 represents a combination of the generally more “positive” factors, 

with significant contributions from factors 6 (insecurity), 8, (persistence), 9 (spirituality), 10 

(expressivity), 12 (humor), 14 (impulsivity), 15 (physical anxiety), and 17 (conformity).
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Figure 2. 
The three clusters derived from k-means clustering are shown according to group mean 

scores across all 18 factors. Cluster 1 is shown in blue, cluster 2 is shown in green, and 

cluster 3 is shown in red. Factors are arranged so as to emphasize the unique personality 

profiles observed for each cluster. Nearly all factors displayed significant differences 

between all three groups (p<0.003), as indicated by an asterisk (*).
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Table 2

Description of the Extracted Factors and Representative Items

Factor Description Representative Items (factor loading)

1 Affective instability • My ability to think varies from sharp to dull. (0.66)

• I get sudden shifts in mood and energy. (0.62)

• I often feel on edge. (0.50)

2 Anxiety/worry • I am always worrying about one thing or another. (0.76)

• I have been a worrier for as long as I can remember. (0.72)

• Many people have told me not to worry so much. (0.71)

3 Compassion • I would rather be kind than get revenge when someone hurts me. (0.60)

• I usually respect the opinions of others. (0.49)

• I often consider another person’s feelings as much as my own. (0.41)

4 Social anxiety • I feel very uneasy meeting new people. (0.60)

• I avoid meeting strangers because I lack confidence with people I don’t know. (0.58)

• I love to be with a lot of people. (−0.56)

5 Dysthymia • I’m a sad, unhappy person. (0.48)

• I think things often turn out for the worst. (0.43)

• I‘m by nature a dissatisfied person. (0.40)

6 Insecurity • I often wish that I was smarter than everyone else. (−0.62) *neg

• I often wish I was stronger than everyone else. (−0.60) *neg

• I often wait for someone else to provide a solution to my problems. (−0.37) *neg

7 Hostility • I can get so furious I could hurt someone. (0.61)

• When crossed, I could get into a fight. (0.57)

• I have been told I become violent after a few drinks. (0.46)

8 Persistence/drive • I usually push myself harder than most people do because I want to do as well as I 
possibly can. (0.67)

• I am usually so determined that I continue to work long after other people have given 
up. (0.61)

• Once I decide to accomplish something, nothing can stop me. (0.45)

9 Spirituality • I have had personal experiences in which I felt in contact with a divine and wonderful 
spiritual power. (0.74)

• I sometimes feel a spiritual connection to other people that I can’t explain in words. 
(0.65)

• I often feel like I am a part of the spiritual force on which all life depends. (0.64)

10 Expressivity • Even when I am with friends, I prefer not to open up very much. (0.64) *neg

• I like to discuss my experiences and feelings openly with friends instead of keeping 
them to myself. (0.55)

• I usually like to stay cool and detached from others. (0.53) *neg
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Factor Description Representative Items (factor loading)

11 Risk-taking • I often try new things just for fun or thrills, even if most people think it is a waste of 
time. (0.52)

• I like to explore new ways to do things. (0.48)

• I love to tackle new projects, even if risky. (0.43.)

12 Humor • I usually do a good job of stretching the truth to tell a funnier story or play a joke on 
someone. (0.56)

• My biting humor has gotten me into trouble. (0.48)

• I like telling jokes, people tell me I’m humorous. (0.43)

13 Fatigue • I have less energy and get tired more quickly than most people. (0.65)

• I don’t seem to have as much energy as other people. (0.61)

• I often feel tired for no reason. (0.49)

14 Impulsivity • I like to think about all the facts in detail before I make a decision. (0.63) *neg

• I like to make quick decisions so I can get on with what has to be done. (0.48)

• I often follow my instincts, hunches, or intuition without thinking through all the 
details. (0.44)

15 Physical anxiety • I have to go to the bathroom more often when nervous. (0.55)

• I may have diarrhea when nervous. (0.50)

• I often have an upset stomach. (0.44)

16 Sentimentality • I am more likely to cry at a sad movie than most people. (0.48)

• I am more sentimental than most people. (0.46)

• I find sad songs and movies pretty boring. (0.44) *neg

17 Conformity • I like to please other people as much as I can. (0.50)

• I put the needs of others above my own. (0.44)

• I would rather work for someone else than be the boss. (0.41)

18 Extravagance • I enjoy saving money more than spending it on entertainment or thrills. (−0.70)

• I prefer spending money rather than saving it. (0.69)

• I often spend money until I run out of cash or get into debt from using too much credit. 
(0.56)

Factor loadings are indicated in parentheses. Key: Items with the indication of *neg should be interpreted in the opposite context, as they are scored 
in reverse on the TCI-125. Similarly, items with negative factor loadings should be interpreted as the opposite. Items with both the indication of 
*neg and a negative factor loading should be interpreted as written, as these designations cancel each other.
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