1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Psychol Med. Author manuscript; available in PMC 2017 November 17.

-, HHS Public Access
«

Published in final edited form as:
Psychol Med. 2015 August ; 45(11): 2437-2446. d0i:10.1017/S0033291715000446.

Distinguishing bipolar from unipolar depression: the importance
of clinical symptoms and illness features

A. K. Leonpacherl™, D. Liebers!:T, M. Pirooznial, D. Jancic?, D. F. MacKinnon?, F. M.
Mondimorel, B. Schweizerl, J. B. Potash?, P. P. Zandil3, NIMH Genetics Initiative Bipolar
Disorder Consortium, GenRED Consortium, and F. S. Goes!”

1Department of Psychiatry and Behavioral Sciences, Johns Hopkins School of Medicine,
Baltimore, MD, USA

2Department of Psychiatry, Carver College of Medicine, University of lowa, lowa City, 1A, USA

SDepartment of Mental Health, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD,
USA

Abstract

Background—mDistinguishing bipolar disorder (BP) from major depressive disorder (MDD) has
important relevance for prognosis and treatment. Prior studies have identified clinical features that
differ between these two diseases but have been limited by heterogeneity and lack of replication.
We sought to identify depression-related features that distinguish BP from MDD in large samples
with replication.

Method—Using a large, opportunistically ascertained collection of subjects with BP and MDD
we selected 34 depression-related clinical features to test across the diagnostic categories in an
initial discovery dataset consisting of 1228 subjects (386 BPI, 158 BPIl and 684 MDD). Features
significantly associated with BP were tested in an independent sample of 1000 BPI cases and 1000
MDD cases for classifying ability in receiver operating characteristic (ROC) analysis.

Results—Seven clinical features showed significant association with BPI compared with MDD:
delusions, psychomotor retardation, incapacitation, greater number of mixed symptoms, greater
number of episodes, shorter episode length, and a history of experiencing a high after depression
treatment. ROC analyses of a model including these seven factors showed significant evidence for
discrimination between BPI and MDD in an independent dataset (area under the curve = 0.83).
Only two features (number of mixed symptoms, and feeling high after an antidepressant) showed
an association with BPII versus MDD.
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Conclusions—Our study suggests that clinical features distinguishing depression in BPI versus
MDD have important classification potential for clinical practice, and should also be incorporated
as ‘baseline’ features in the evaluation of novel diagnostic biomarkers.
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Introduction

The syndrome of depression is a functionally debilitating condition common in both
community and treatment settings (Murray et al. 2012). Although symptoms of depression
are present in many psychiatric and somatic illnesses, depressive episodes are most
prominent in bipolar disorder (BP) and in major depressive disorder (MDD), the two most
common mood disorders that, together, afflict up to one-fifth of the world’s population
(Bromet et al. 2011; Merikangas et al. 2011). The distinction between bipolar and unipolar
illness, first made decades ago, was originally based on differing patterns of external
validators such as family history, sex and premorbid personality (Leonhard ef al. 1962;
Angst, 1966; Perris, 1966). The discovery of psychopharmacological agents, with their
relative specificity for depressive or manic syndromes, largely supported this distinction
(Pacchiarotti et al. 2013), and highlighted the need to minimize the misdiagnosis of MDD in
patients with BP, since antidepressant treatment may tend to worsen mood stability in BP
(Wehr & Goodwin, 1987; Altshuler ef al. 1995; Henry et al. 2001). Nevertheless,
misdiagnosis between BP and MDD depression remains common in both primary care and
psychiatric clinics (Ghaemi et al. 1999, 2000; Angst et al. 2011).

A major challenge in the diagnosis of BP is the relative infrequency of episodes of mania
and hypomania in comparison with the longer and more frequent periods of depression
(Judd et al. 2003; Altshuler et al. 2010). In addition, most individuals diagnosed with BP
experience the onset of their illness with a depressive rather than manic episode (Lish et al.
1994). In recent decades, studies have attempted to identify features of illness that help
distinguish patients with bipolar depression from those with MDD. Several of these features
have been consistently found to be more prominent in bipolar depression: earlier age at
onset, increased number of depressive episodes, and greater propensity for hypersomnia,
psychomotor abnormalities, and psychotic symptoms (Mitchell et a/. 2001, 2011; Serretti et
al. 2002; Perlis et al. 2006; Goes et al. 2007; Souery et al. 2012; Tondo et al. 2014).
However, differing phenotype assessments and widely varying ascertainment schemes have
limited the comparison of anything but broad trends across studies.

More recently, attention has also focused on the identification of biomarkers that could assist
in differentiating BP from MDD depression. Structural and functional MRI studies have
been performed, though their interpretation is limited by small sample size, differing
protocols, and often divergent results (Cardoso de Almeida & Phillips, 2013). Similarly,
biomarker studies, mainly focused on peripheral proteins such as brain-derived neurotrophic
factor, have identified potential differences across the diagnoses, but these findings remain
preliminary (Fernandes et al. 2009; Li et al. 2014). Finally, while robust genetic association
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findings are emerging for BP, the modest effect sizes of both individual markers and their
combinations limit their diagnostic utility at present (Psychiatric GWAS Consortium Bipolar
Disorder Working Group, 2011). Hence, while biomarker studies will probably provide
insights into illness pathophysiology, they are currently neither sufficiently robust nor
sufficiently predictive to aid in the important differentiation between depressive episodes
between BP compared with MDD.

Given the limited current availability of diagnostic biomarkers and the difficulties in
interpreting across previous studies of differential diagnostic features, we sought to revisit
the question of which symptoms, clinical characteristics, and co-morbidities may be of use
in identifying patients with depression due to BP. We took advantage of a large dataset of
subjects with BP and recurrent major depression diagnosed with substantively identical
semi-structured interviews and best-estimate procedures, thus allowing for appropriate
cross-diagnosis and cross-study comparability. We identify depression-related features
specifically associated with BP and implement a simple predictive model that performs
robustly in a fully independent dataset.

We analysed diagnostic and interview data from large BP [National Institute of Mental
Health (NIMH) Genetics Initiative] and MDD (Genetics of Recurrent Early-Onset
Depression; GenRED) collections, initially focused on ascertainment of samples for genetic
studies. Both studies began by ascertaining families with at least two affected family
members and transitioned to the collection of singleton subjects. Diagnoses for both studies
were based on the Diagnostic Interview for Genetic Studies (DIGS) (Nurnberger et al.
1994), followed by best-estimate procedures. In this analysis, we utilized samples with high
confidence BPI, BPII or MDD diagnoses from both familial and singleton samples in both
the BP and MDD samples. For the family samples, only one affected member was used per
family. To minimize potential effects from ascertainment bias, we excluded all probands
from each family and used a randomly selected affected relative.

We split the BP and MDD samples into a discovery and replication dataset. For both
samples, the discovery dataset consisted of an affected relative (one per family) from the
family-based collection. To increase the number of BPII cases, we preferentially selected
BPII relatives if they were available. The final number of subjects in the discovery dataset
was: 386 BPI, 158 BPII and 684 MDD. The replication datasets were drawn from the later
singleton collections of the BP and MDD studies. We randomly selected 1000 cases with
BPI and 1000 cases with MDD.

Phenotype selection

We examined three categories of clinical features: (8) symptoms during the most severe
depression; () lifetime clinical characteristics of depression; and (¢) co-morbidities.
Diagnoses were obtained from the best-estimate consensus, while symptoms were obtained
directly from the DIGS interview (most severe depression section). Clinical characteristics
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were obtained from the DIGS and the best-estimate interviews. In total, we tested 34
features, including both categorical and dimensional variables (Tables 1-3)

We compared (&) symptoms, () clinical characteristics and (¢) co-morbidities, between BP
and MDD, using univariate and multivariate logistic regression. Significance testing was
initially performed with nominal two-sided p values. We subsequently selected features that
remained significant after correction for the 34 clinical variables examined (Bonferroni p <
0.0014). These features were included in a multivariate logistic regression model,
controlling for age and sex. Features that remained significant in the full model were
retained and this final model was then tested for its ability to distinguish cases of BP and
MDD using a receiver operating characteristic (ROC) analysis in both the discovery and
independent replication samples. In secondary analyses, we compared BPII subjects with
MDD subjects. All analyses were conducted in Stata 12.1 (USA).

Sociodemographic characteristics

Table 1 shows the major demographic features of the selected subjects by diagnosis,
combining the discovery and independent target datasets. Of the 1228 participants initially
analysed in the first dataset, 386 had a BPI diagnosis, 158 had a BPII diagnosis and 684 had
an MDD diagnosis. Major demographic variables were consistent across the various
diagnostic groups, with certain expected differences (Table 1): for example, BPI participants
were more likely to be on disability (17.1%) compared with BPIl and MDD depression
participants (3.2% and 4.2%, respectively).

Distinguishing BPI from MDD

We divided the associated phenotypes into three categories: (1) symptoms during the most
severe depressive episode; (2) lifetime clinical characteristics; and (3) co-morbidities. In the
primary analysis of subjects with BPI versusthose with MDD (Table 2), six symptoms
showed evidence of association with BPI (using Bonferroni-corrected p value cut-off of
0.0014): psychomotor agitation [odds ratio (OR) 1.56, p< 0.001], psychomotor retardation
(OR 2.51, p<0.001), thoughts of self-harm (OR 2.11, p< 0.001), delusions (OR 7.72, p<
0.001), hallucinations (OR 4.75, p < 0.001) and functional incapacitation (OR 5.00, p <
0.001). Similarly, six lifetime clinical characteristics were also found to be strongly
associated with BPI (Table 3): high after anti-depressive treatment (OR 6.24, p< 0.001),
hospitalization for depression (OR 3.40, p < 0.001), greater number of lifetime depressive
episodes (OR 1.02, p< 0.001), shorter most severe episode (OR 0.97, p< 0.001), greater
number of mixed symptoms (defined as the count of seven potential mixed symptoms during
the most severe depression) (OR 1.43, p< 0.001), and greater number of lifetime suicide
attempts (OR 1.20, p < 0.001). The differences for the co-morbid diagnoses were less
pronounced: a nominal association was seen for social phobia, but only the category of
alcohol abuse and dependence was found to be significantly associated with BPI (OR 1.66, p
< 0.001) after correcting for multiple testing.

Psychol Med. Author manuscript; available in PMC 2017 November 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Leonpacher et al.

Page 5

We subsequently included all 13 associated features into a multiple logistic regression, and
found that seven features remained significant in that model after Bonferroni correction
(Table 4). These seven features were included in a final model and its ROCs were examined
for their ability to distinguish BPI from MDD. ROC analysis of the discovery dataset
showed, as expected, evidence for very good differentiation [AUC 0.84, 95% confidence
interval (ClI) 0.81- 0.87] (see online Supplementary Fig. S1). Importantly, very similar
results were found when we tested these seven factors in an independent dataset of 1000
cases with BPI and 1000 cases with MDD. As shown in Fig. 1, the ROC analysis in the
independent dataset had a significant AUC of 0.83 (95% CI 0.82-0.85), with a sensitivity of
75.6% and specificity of 77.8% at the point on the curve furthest from the null. To explore
which features were driving the classification performance, we split the features into
symptoms during a most severe depressive episode and those lifetime clinical characteristics.
As shown in Fig. 1, the four clinical characteristics (AUC = 0.78, 95% CI 0.76-0.80) and the
three symptoms (AUC = 0.74, 95% CI 0.72- 0.76) contributed about equally to the
classification model.

Distinguishing BPII from MDD

In contrast to the BPI comparisons, there were very few differences in symptoms of
depression between BPII and MDD, and none were significant after correction for multiple
testing (see online Supplementary Table S1). Further, only two clinical characteristics were
significant after correcting for multiple testing: the number of mixed symptoms during the
most severe depression (OR 1.48, p< 0.001) and feeling “high after depression treatment’
(OR 3.41, p< 0.001) (see online Supplementary Table S2). Comparison of clinical co-
morbidities between BPIl and MDD showed a similar pattern as was observed between BPI
and MDD, with only alcohol abuse being significantly associated (OR 2.21, p< 0.001).
When these three features were examined in a multiple logistic regression model, only the
two clinical characteristics remained significant (see online Supplementary Table S3). As
expected, ROC analyses of these features showed a much more limited ability to
discriminate between BPIl and MDD (AUC = 0.63, 95% CI 0.57-0.70) (see online
Supplementary Fig. S2). Since the AUC value was low in the discovery dataset, we did not
seek to test the final model in the independent dataset.

Discussion

This study provided a broad evaluation of depressive symptoms and illness features that
differ between subjects with bipolar and unipolar depressions. Seven such distinguishing
features were found to be statistically significant after correction for multiple testing,
showing a significant ability to discriminate between the BPI and MDD diagnoses (AUC =
0.83) when tested in an independent sample. In contrast, we found relatively few differences
between features of depression in BPIl compared with MDD, highlighting the potentially
intermediary role that BP1I may occupy across the MDD-BP spectrum.

The main differences between BPI and MDD were driven by symptoms during the most
severe episodes and by lifetime clinical characteristics. Among the most important symptom
differences (with ORs >2) were increased likelihood of psychomotor retardation, suicidal
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behavior, psychotic symptoms and overall incapacitation. Importantly, they generally
indicate a pattern of greater severity in bipolar depression, which is consistent with much of
the published literature (Souery et al. 2012) albeit with some exceptions potentially due to
differences in ascertainment and diagnosis. Comparison of other associated clinical
characteristics showed a greater risk of hospitalization, a higher number of shorter
depressive episodes, and a greater likelihood of experiencing a greater number of mixed
symptoms during the most severe depression. In agreement with prior studies (Mitchell et a/.
2001; Moreno et al. 2012), we found that BPI subjects experienced more hypersomnia
(Table 2), although this difference did not survive correction for multiple testing in our
study. A number of other important differences in symptoms and clinical characteristics
were consistent with prior studies, which have shown BPI subjects to be more likely to
experience mixed symptoms during a depression (Angst et al. 2011), psychomotor
abnormalities, delusions (Mitchell et a/. 2011) and overall impairment (Das et a/. 2005).
Both the significant effect sizes and the consistency with the prior literature suggest that
these may be particularly important features and worthy of further study.

The strongest association with BPI in our sample was experiencing a ‘high after depression
treatment’” (OR = 6.24, p < 0.001), which has been shown in a multinational, large-scale
study to be one of the most strongly associated clinical features with a BP diagnosis (Angst
et al. 2011). However, although pharmacologically induced switching of mood may be one
of the most distinctive clinical features associated with BP, it is feature limited to subjects
who have been treated and will not aid the clinician in distinguishing first-onset or untreated
depressions.

Perhaps surprisingly, there were relatively few differences among co-morbid diagnoses, with
only an increased rate of alcoholism being significantly associated with BPI (OR = 1.66, p<
0.001). This supports a similar finding by Souery et al. (2012), but differs from other reports
that suggest that anxiety disorders and drug use may also be more prevalent in
epidemiologically ascertained BPI patients (Moreno et al. 2012).

The comparison between depressions in BPII versus MDD yielded very few differences. The
overall pattern was one of more subtle differences, with only two features (high after
depression treatment and a greater number of mixed symptoms) remaining significant in the
multivariate logistic regression models; consequently, there was limited discrimination seen
in the ROC analysis (AUC = 0.63, 95% CI 0.57-0.70). Notably, the number of mixed
symptoms during a most severe depression was also elevated in BPII (OR = 1.48, p< 0.001),
consistent with a number of prior studies more focused on BPII (Benazzi, 2007). An
important caveat is that our BPII sample size was less than half that for BPI, and thus our
power to detect significant differences was substantially less. However, the ORs were much
smaller in most of the BPII versus MDD comparisons, suggesting that our failure to detect
significant results was largely driven by a lack of true differences.

Having identified associated features in our discovery sample, we subsequently performed
ROC analysis in an independent sample, also diagnosed with the DIGS, but which focused
on collection of singleton subjects rather than families. ROC analysis of the independent

sample showed an essentially identical ability of the selected seven features to discriminate
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between BPI and MDD (AUC = 0.83, (95% CI 0.82-0.85). Under optimal conditions (the
point on the ROC curve most displaced from the null), the clinical features would have a
sensitivity of 76% and a specificity of 78%. Although there is no specific AUC score cut-off
that renders a test or diagnostic procedure clinically ‘useful’, values > 0.70 are usually
recommended, with AUC scores > 0.9 being particularly desirable for tests that require
particularly high accuracy (Swets, 1988). Our AUC value in the independent sample of 0.83
falls within a range that has been typically described as providing “very good discrimination’
in studies screening for psychopathology in the population (Kessler et al. 2003). As a
comparison, this AUC is similar, if not slightly superior to widely used cardiac outcome
predictor models, which range in AUC from 0.7 to 0.8 (Cook, 2012).

As research increasingly turns towards blood-based or imaging biomarkers, what role should
such clinical findings play in decision-making? Because of their ready availability, clinically
based markers should represent a baseline for prediction of diagnosis and/or illness course
upon which biomarkers are tested. Hence, if the goal of a hypothetical biomarker were to
help distinguish between two diagnoses, the important outcome of the biomarker study
would be to determine the extent to which the use of a biomarker aids in classification over
and above what is provided by the ‘baseline’ of clinical features (Kendler, 2014). For
example, a recent volumetric imaging study of BP compared with MDD identified a number
of gray matter differences, which yielded slightly inferior classification performance
(depending on classifier models, sensitivity ranged from 66% to 76% with specificity of
59% to 73%) compared with the clinical results presented in this paper (Redlich et al. 2014).
In such studies, it would be of interest to know what proportion of the classification
performance may be indexed by the clinical features alone, and how much additional ability
to classify is provided by the putative biomarker(s). Of course, biomarkers have the added
potential of providing new mechanistic insights, but in their predictive role, they are
probably most likely to be useful in combination with clinical features (loannidis &
Tzoulaki, 2012).

An important limitation of our study, common to most previous studies, is the cross-
sectional nature of the diagnoses. A more informative longitudinal design would have
allowed us to test whether the identified illness features could predict the development of
mania in a patient who initially presents with depression. Further limitations arising from the
cross-sectional design include reliance on recalled symptoms and, for feasibility, a focus
only on a single ‘worst’ depressive episode. A few prior studies have benefitted from a
longitudinal design, but they have been also limited by the pragmatic need to follow fewer
patients (Akiskal et al. 1995) or to perform a more limited phenotypic assessment (Tondo et
al. 2014). At present, the feasibility of collecting sufficient information on a sufficiently
large number of affected subjects remains a challenge for the field. A second important
potential limitation might be potential ascertainment bias that may emerge from collecting
cases for genetic studies. For example, one potential bias is that the GenRED sample
specifically recruited early-onset cases of MDD (age of onset <31 years), which precludes
an inquiry into whether age at onset could be used as a distinguishing feature between
bipolar and unipolar patients as has been found in previous studies (Souery et al. 2012). To
limit the potential for ascertainment for more severe cases, we excluded probands from the
family dataset and, reassuringly, found few differences across the discovery and independent
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datasets. Although population-based surveys may provide more external validity, they are by
necessity limited to self-report questionnaires [such as in the National Epidemiologic Survey
on Alcohol and Related Conditions (NESARC) study] (Moreno et al. 2012) or lay
interviewer-based diagnoses (as used in the Epidemiologic Catchment Area study or the
National Comorbidity Survey) (Robins & Regier, 1991; Kessler ef al. 1994). In contrast, our
diagnoses were confirmed by a well-validated interview with best-estimate diagnoses made
by two supervising clinicians. Additionally, we included only diagnoses that were made with
a high degree of confidence; however, one potential limitation of excluding low confidence
diagnoses is that our results may be less informative to cases with more nuanced
presentations. Finally, in an era when diagnostic boundaries are being increasingly called
into question, our diagnostic instrument was based on Statistical Manual of Mental
Disorders (DSM) criteria, which limits its use for exploration of alternative and more
dimensional methods of classification.

In summary, our study, encompassing one of the largest collections of subjects with BP and
MDD mood disorders, identified seven important clinical features that successfully
distinguished BP from MDD patients, both in an initial and an independent dataset, which
suggests that our result may have sufficient accuracy to be relevant for clinical use. Despite
increasing emphasis on the discovery of novel neuroimaging and peripheral biomarkers, our
study suggests that clinical features continue to have important classification potential that
should not be ignored. Rather, these features should be integrated with biological markers in
future studies aiming to predict diagnosis and course of illness.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.
Receiver-operating characteristic (ROC) curves for seven clinical features criteria in an

independent dataset.
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Sociodemographic characteristics of participants in BPI, BPIl and MDD diagnosis groups encompassing both

the discovery and target datasets

BPI BPII MDD

Characteristic (n=1386) (n=158) (n =1684)
Mean age at interview, years (S.D.) 42.3(12.1) 41.3(14.4) 39.8(12.8)
Mean age at most severe episode, years (S.D.) 30.9 (11.4) 30.8(12.2) 29.1(11.0)
Women, 7 (%) 886 (63.9) 104 (65.8) 1356 (80.6)
Married, 7 (%) 460 (33.2) 91 (58.0) 680 (40.4)
Disabled, 77 (%) 371(26.8) 5(3.2) 108 (6.4)
Mean duration of schooling, years (S.D.) 14.7 (2.6) 14.3(3.1) 15.7 (2.8)

BP, Bipolar disorder; MDD, major depressive disorder; S.D., standard deviation.
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Prevalence of depressive symptoms during most severe episode in BPl and MDD samples in discovery dataset

Symptom BPI, % (n=386) MDD, % (n=684) oRa(95% CI) p
Decrease in appetite 58.0 53.2 1.35 (1.04-1.75) 0.025
Increase in appetite 18.4 22.2 0.85 (0.62-1.17) 0.321
Difficulty falling asleep 54.1 49.9 1.26 (0.97-1.65) 0.088
Early morning awakening  30.1 35.8 0.82 (0.62-1.08) 0.157
Oversleeping 56.5 494 1.43 (1.09-1.87) 0.009
Psychomotor agitation 46.6 36.8 156 (1.21-2.02) <gpo1™
Psychomotor retardation ~ 51.3 31.1 251(1.93-326) <gpo1™
Anhedonia 93.0 93.9 0.94 (0.54-1.62) 0.821
Fatigue 93.5 92.8 1.58 (0.88-2.84)  0.127
Feeling guilty 74.1 715 1.23 (0.92-1.65) 0.157
Feelings of worthlessness  86.0 84.2 1.31 (0.91-1.91) 0.148
Poor concentration 90.7 90.2 1.21 (0.76-1.93) 0.415
Passive death wish 715 64.5 1.46 (1.11-1.93) 0.007
Actually harmed self 23.3 13.3 2.11(1.52-2.93) 901 ™
Worse in morning 27.8 27.6 1.05 (0.80-1.40) 0.706
Worse in evening 20.0 28.7 0.64 (0.47-0.87) 0.004
Delusions 22.0 3.8 7.72(4.85-12.3) <901 ”
Hallucinations 10.4 25 475 (2.64-8.55) <9001
Incapacitated 725 36.0 5.00 (3.79-6.62) <001 ™

BPI, Bipolar disorder I; MDD, major depressive disorder; OR, odds ratio; Cl, confidence interval.

aORs controlled for age at interview and sex. ORs >1 indicate that a symptom is associated with greater likelihood of BPI diagnosis.

*

Association p values that meet Bonferroni-corrected threshold of 0.0014.
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Clinical characteristics and co-morbidities of depressive episodes in discovery datasets

Table 3

Feature BPI (n=386) MDD (n=684) oRa(g5% CI) p

Clinical characteristic
Sought professional treatment, % 81.0 80.9 1.01 (0.77-1.47) 0.718
Took medication, % 72.1 64.0 1.46 (1.15-1.92) 0.003
High after depression treatment, % 27.7 6.2 6.24 (4.20-9.28) 901 *
Hospitalized for depression, % 41.7 17.4 3.40(2.56-4.52) <001 *
Mean number of lifetime depressive episodes (S.D.) 14.2 (36.5) 6.7 (11.9) 1.02(1.01-1.03) <gpo1*
Mean number of suicide attempts (S.D.) 1.1 (4.3) 0.4 (0.89) 120(1.09-1.32) <gpo1*
Mean duration of most severe episode, months (5.D.) 8.2 (13.5) 16.8 (31.2) 0.97 (0.95-0.98) <o o1 *
Mean number of mixed symptoms (S.D.) 1.2(1.9) 0.5(1.0) 1.43(1.30-1.58) <gQo1*
Any mixed symptoms, % 37.1 29.6 1.45(1.10-1.93) 0.009
Three or more mixed symptoms, % 21.0 44 6.05(3.84-9.54) 901 *

Co-morbidity
Alcoholism, % 35.2 23.8 166 (1.25-2.19) <901 ™
Substance abuse, % 12.4 9.6 1.25 (0.84-1.87) 0.275
Panic disorder, % 26.9 24.4 1.20 (0.90-1.61) 0.207
Simple phobia, % 10.1 10.1 1.10 (0.73-1.68)  0.642
Social phobia, % 9.1 13.3 0.67 (0.44-1.01) 0.056
OCD, % 6.7 7.4 0.91 (0.56-1.49) 0.712
Anorexia/bulimia, % 6.2 5.8 1.22 (0.71-2.07) 0.468

Page 16

BPI, Bipolar disorder I; MDD, major depressive disorder; OR, odds ratio; Cl, confidence interval; S.D., standard deviation; OCD, obsessive—

compulsive disorder.

a . . - . . . - . .
ORs controlled for age at interview and sex. ORs >1 indicate that a symptom is associated with greater likelihood of BPI diagnosis.

*

Association p values that meet Bonferroni-corrected threshold of 0.0014.
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Multivariate logistic regression model for factors associated with BPI versus MDD in discovery dataset

Table 4

Feature

Multivariate OR
(95% CI)

P

High after depression treatment

Number of suicide attempts

Actually harmed self

Hallucinations

Delusions

Incapacitated

Psychomotor agitation

Psychomotor retardation

Number of mixed symptoms

Alcoholism

Hospitalized for depression

Number of lifetime depressive episodes

Most severe episode, months

5.92 (3.50-10.01)

1.07 (0.92-1.24)
0.82 (0.44-1.50)
2.24 (0.96-5.27)
4.27 (2.16-8.45)
2.94 (1.87-4.60)
1.21 (0.82-1.80)
1.62 (1.10-2.39)
1.32 (1.15-1.52)
1.27 (0.83-1.94)
1.38 (0.83-2.28)
1.01 (1.00-1.02)

0.95 (0.93-0.97)

<0.001 "
0.367
0518
0.063

<0.001”

<0.001”
0.332

0.015*

<0.001™
0.265
0.216

0.013*

<0.001”

BPI, Bipolar disorder I; MDD, major depressive disorder; OR, odds ratio; Cl, confidence interval.

*
p Values meet Bonferroni threshold and were used as factors in the receiver-operating characteristic analysis.
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