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Abstract
Background—Mixed-states of bipolar disorders (BPD) may predict worse future illness and more
depressive than manic morbidity, challenging a tendency to conflate mixed-states and mania.

Methods—Patients (N=247) were followed-up systematically for 24 months following
hospitalization for initial major episodes of DSM-IV type I BPD and scored for weekly interval
morbidity-types.

Results—Overall morbidity during follow-up was 1.6-times greater following mixed (n=97) versus
manic (n=150) first-episodes of BPD (60.0 vs. 37.8 %-of-weeks; p<0.0001). Patients with initial
mixed-states had a nearly 12-fold later excess of mixed-states, 6.5-times more major depression, and
69% more dysthymia during follow-up than those presenting in mania. In contrast, manic first-
episodes were followed by over 10-times more mania, 6-times more hypomania, and 35% more
psychotic illness.

Limitations—Estimates of longitudinal morbidity may be inaccurate, and ongoing treatment may
distort them.

Conclusions—Based on detailed, prospective assessments among first-episode BPD patients,
those presenting in mixed-states were more ill, and much more likely to experience mixed, depressive
and dysthymic morbidity during follow-up, versus much more mania, hypomania, and perhaps more
psychosis following mania. The findings support two markedly dissimilar subtypes of BPD, and call
for more explicit therapeutic studies of mixed-states.
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Bipolar disorder (BPD) is characterized by episodic major recurrences of mania, hypomania,
major-depression, or mixed-states, less severe intermittent or sustained morbidity, and variable
intervals of approximate euthymia, with substantial risks of disability and mortality, even
following an initial episode (Turvey et al., 1999; Perugi et al., 2000; Tohen et al., 2000,
2003; Paykel et al., 2006; Huxley and Baldessarini, 2007; Forty et al., 2009; Baldessarini et
al., 2010a). Mixed-states involve complex admixtures or rapidly alternations of mainly excited
or mainly depressive states (Salvatore et al. 2002). There is growing evidence that early BPD
mixed-states may be followed by particularly severe later morbidity that includes a great deal
of dysphoria, depression and suicide-risk; moreover, their optimal treatment remains much less
studied than mania or bipolar depression (Berk et al., 2005; Vieta et al., 2005; González-Pinto
et al., 2007). There is some evidence that the nature of initial episodes, including mixed-states
versus mania, can predict similar and greater morbidity during later follow-up (Azorin et al.,
2009; Forty et al., 2009; Swan et al., 2009), usually based on retrospective or mid-course
studies, rather than with systematic, prospective assessment of psychopathology in detail from
onset (Baldessarini et al., 2010a).

Despite the emerging impression that the course of BPD illness differs substantially following
initial manic, mixed, or depressive presentations, there appears to be a tendency to consider
manic and mixed episodes, in particular, as both closely related and to be contrasted to bipolar
depressive episodes. Evidence for this tendency can be found in many contemporary
therapeutic trials, in which type-I BPD patients in manic and mixed-states are both enrolled,
often without separate analysis of their responses (e.g., Del Bello et al., 2006; Keck et al.,
2006; Perlis et al., 2006; Strakowski et al., 2007; Niufan et al., 2008; Vieta et al., 2008; McIntyre
et al., 2009; Young et al., 2009; Ketter et al., 2010).

Given the importance of testing the potential predictive value of mania and mixed-states, based
on early and prospective assessment of details of morbid-states, we now report on analyses of
estimated proportions of time spent in specific morbid states following first-lifetime manic or
mixed first major episodes in 247 DSM-IV type-I BPD patients followed-up prospectively and
systematically for two years from onset based on first-lifetime hospitalization.

Methods
Subjects and treatments

Patients were initially evaluated at first-lifetime hospitalizations for an episode of major
affective or psychotic illness, and followed prospectively and systematically at intervals
ranging from a week to six months for several years, with SCID-based assessments at intake
and at 24 months supporting final consensus diagnoses of DSM-IV type I BPD. Two-year
consensus diagnoses were employed to minimize risk of instability of some initial DSM-IV
diagnoses over time (Salvatore et al., 2009). At follow-up assessments, interval weekly morbid
status was reconstructed in life-charts, based on both in-person and by-telephone, semi-
structured interviews of patients, supplemented by interviews with relatives and treating
physicians, and from medical records. Patients were evaluated over the past decade at McLean
Hospital in Boston, Massachusetts, following methods detailed previously (Tohen et al.,
2000, 2003; Baldessarini et al., 2010a). Protocols were approved by the McLean Institutional
Review Board and subjects provided written, informed consent for study-participation and for
anonymous and aggregate reporting of study-information. In this naturalistic, follow-up study,
treatments were not controlled by experimental protocols nor was conformity to therapeutic
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standards required; instead, patients were monitored and treated by their individual clinicians
based on prevailing community standards.

Morbidity assessments
Initial illnesses were categorized by consensus as relatively pure DSM-IV mania versus mixed-
states that met full diagnostic criteria for mania and major depression or showed rapid or
polyphasic alternation between such polarities. Morbidity during follow-up included DSM-IV
manic, hypomanic, mixed, or major depressive states, as well as less severe dysthymic or
dysphoric states that did not meet DSM-IV criteria but appeared to be clinically significant.
Estimated times in both full and subsyndromal, specific morbid states were recorded as the
primary outcome measure.

To evaluate the potential impact of current mood-states as well as the accuracy of reported
morbidity during intervals between follow-up assessments, in a sub-sample of 81 patients, we
repeatedly rated current morbid states with standardized clinical scales, including a 36-item
Expanded Brief Psychiatric Rating Scale (BPRS-E) that includes symptoms typical of BPD
patients, the 24-item Hamilton Depression Rating Scale (HDRS-24) for depressive symptoms,
and Young Mania Rating Scale (YMRS) for manic features with scoring modified by recent
recommendations (Tohen et al., 2003; Baldessarini et al., 2010a). We also compared 24-month
episodic morbidity in a sub-sample of 50 patients followed unusually closely (examined every
1–2 weeks) compared to 100 other randomly selected patients matched 2:1 for age and sex.

Data analyses
Estimated times (percentage of weeks) in specific morbid states were analyzed by ANOVA
methods (F; degrees-of-freedom [df] = 1; 245) for continuous variables, or contingency tables
(χ2; df=1) for categorical measures. Statistical significance required two-sided p ≤ 0.05. Data
are means ± standard deviations (SD).

Results
Of the 247 first-episode type I BPD patients, 150 presented in mania and 97 in DSM-IV mixed
episodes (39.3%). Both groups were very similar in sex-distribution: 54.0% men with initial
mania vs. 54.6% with mixed-states. However, manic first-episodes requiring hospitalization
occurred at significantly younger ages than did mixed-states (28.6±11.2 vs. 33.1±12.3 years;
F=49.4, p<0.0001).

In preliminary analyses, we found no significant relationships of current morbidity at follow-
up assessments and reported interval morbidity; in addition, patients observed directly every
1–2 weeks during follow-up did not yield different outcomes from the overall samples (not
shown). Two-year follow-up morbidities of manic versus mixed-state first-episodes differed
greatly (Table). Overall morbidity during follow-up was 1.59-times greater for patients with
mixed first-episodes (60.0% vs. 37.8% weeks of follow-up; p<0.0001; Table).

Regarding specific types of morbidity, BPD patients presenting initially in mixed-states had
nearly 12-fold later excess of mixed states (p<0.0001), 6.5-times more major depressive
episodes (p<0.0001), and 69% more dysthymia than patients presenting in mania (p=0.03). In
contrast, manic first-episodes were followed by over 10-times more mania (p<0.0001), 6-times
more hypomania (p=0.02), and 35%, but nonsignificantly, more psychotic illness than after
mixed-state first episodes (Table). Pooled analysis of: [a] major or minor mixed-states, [b]
major depression or dysthymia, and [c] mania, hypomania or psychosis, as proposed morbidity-
clusters, yielded highly significant differences between patients presenting in mixed-states
versus mania (all p<0.0001; Fig.).
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Discussion
The present findings indicate strongly that initial mixed-states of DSM-IV type-I BPD were
not only followed by more weeks of illness during two-years of follow-up, but also much more
mixed, depressive, and dysthymic illness, and much less mania, hypomania, or psychotic
illness compared to patients presenting initially in relatively pure mania (Table and Fig.). The
findings accord with suggestions in reports cited above that mixed-states are followed by more
severe illnesses and more depressive morbidity than following initial mania. Moreover, the
findings are based on systematic, prospective and detailed assessments from first-episodes.
They strongly support the conclusion that the dissimilar presentations predicted markedly
dissimilar future illness-courses, do not support the equivalence of mania and mixed-states,
and indicate distinct clinical subtypes.

This study is limited by uncertainties involved in defining morbidity during follow-up with
intermittent assessments, possibly biased by current mood or by characteristics of the private,
university-affiliated, psychiatric hospital in which the study was conducted. Nevertheless, we
made efforts to support the estimates of percent-of-weeks-ill by comparisons to results with
frequently evaluated patients and by use of standard depression and mania symptom rating
scales to verify current states: neither method of verification showed differences in morbidity
estimates from the overall sample. It is also possible that illnesses, including depressive
episodes, occurred in some cases prior to the index hospitalization, complicating estimates of
onset-age, for example (Baldessarini et al., 2010). Another potential confound is that patients
were treated clinically by community standards during follow-up, and with lack of control over
treatment. However, if treatment is a relevant factor, such a circumstance might suggest that
patients presenting in mixed-states were less treatment-responsive. Indeed, this possibility is
not ruled out and requires further testing (Berk et al., 2005; Vieta et al., 2005; González-Pinto
et al., 2007). It is also important to consider specifically the depressive component of long-
term morbidity of patients presenting initially in mixed-states. This component of BPD is
especially difficult to treat successfully without inducing destabilizing effects, such as with
antidepressants (Ghaemi et al., 2008; Tondo et al., 2009; Baldessarini et al. 2010c).

In conclusion, this study adds strong support to the hypothesis that DSM-IV type-I BPD
patients with mixed-state first major episodes have a poorer prognosis than those presenting
in mania, and that the type of illness involved includes much more recurrence of mixed-states
as well as depression and dysthymia. In contrast, patients presenting in mania had less illness
overall, and much more mania and hypomania, and tended to have more psychosis during
follow-up. These findings encourage considering the two sub-groups separately in therapeutic
trials and other studies, and underscore the challenge of treating the depressive components of
BPD.
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Figure.
Distribution of morbidity (%-of-weeks-ill) during 2-year follow-up following first-lifetime
mixed (striped bars) versus manic (gray bars) episodes, comparing time in major or minor
mixed-states, major depression or dysthymia, and mania-hypomania-psychosis. All
differences between patients starting in mixed-states versus mania are highly significant (all
F ≥ 20, all p<0.0001).
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