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Objective: Failure to recognize bipolar
disorder in patients who experience a ma-
jor depressive episode may lead to inap-
propriate treatment and poorer out-
comes. Clinical features that could
distinguish bipolar from unipolar depres-
sion would facilitate more appropriate
treatment selection.

Method: The authors used data from
nonpsychotic outpatients participating in
three large multicenter clinical trials con-
ducted in the United States for the treat-
ment of major depressive episodes to
compare 477 subjects with a diagnosis of
bipolar disorder and 1,074 with major de-
pressive disorder.

Results: Bipolar depression was associ-
ated with family history of bipolar disorder,

an earlier age at onset, a greater previous
number of depressive episodes, and eight
individual symptom items on the Mont-
gomery-Asberg Depression Rating Scale
and the Hamilton Anxiety Rating Scale.
Fears were more common in patients with
bipolar disorder, whereas sadness; insom-
nia; intellectual (cognitive), somatic (mus-
cular), respiratory, genitourinary com-
plaints; and depressed behavior were
more common in patients with unipolar
depression. A logistic regression model cor-
rectly classified 86.9% of the subjects.

Conclusions: Bipolar depression and
major depressive disorder exhibit subtle
differences in presentation, which may
help guide the initial diagnosis.

(Am ] Psychiatry 2006; 163:225-231)

Major depressive episodes are characteristic of both

major depressive disorder and bipolar disorder. Diagnos-
tic criteria rely on features, of course—namely, the pres-
ence or absence of manic or hypomanic episodes—to dis-
tinguish between the two diagnoses. In some cases,
however, a history of mood elevation is underreported by
patients; in others, patients who appear to be in a depres-
sive episode simply have not yet experienced a manic epi-
sode (1, 2). Initial misdiagnosis is common (3-6), and de-
layed or inappropriate treatment can be associated with
consequences, including switching into mania, precipita-
tion of a mixed state, more frequent mood episodes, or
poorer outcome in general (7-9).

A number of studies have attempted to distinguish the
phenomenology of depression in major depressive disor-
der and bipolar disorder. In bipolar depression, a greater
prevalence of atypical features or reverse neurovegetative
symptoms, such as hypersomnia or hyperphagia, was re-
ported by most studies (10-18) but not all (19). Likewise, a
greater prevalence of melancholic symptoms among bi-
polar depressed patients was identified in several reports
(17, 20) but not in others (21). Finally, irritability (22, 23),
anger (24, 25), subthreshold mixed symptoms, such as
overactivity (26), and psychosis (17) have also been associ-
ated with bipolar depression. One prospective study sug-
gested specificity with combinations of clinical predictors,
such as early onset of symptoms, bipolar family history,
and hypersomnia/slowing as high as 98% (12). These find-
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ings are derived from select samples, however, and they
are rarely replicated. Therefore, we compared clinical and
sociodemographic features of major depressive disorder
and bipolar disorder in a large cohort of outpatients par-
ticipating in three clinical trials for the treatment of major
depressive episodes.

Method

Baseline data were compared from subjects participating in
two U.S. outpatient sites in two major depressive disorder treat-
ment studies and one bipolar disorder treatment study con-
ducted between 1999 and 2001. Both major depressive disorder
studies were multicenter, parallel, double-blind, randomized,
placebo-controlled clinical trials carried out exclusively in the
United States. Study 1 compared duloxetine to placebo in the
acute treatment (8 weeks) of patients diagnosed with major de-
pression, and study 2 compared two doses of duloxetine with par-
oxetine and placebo. Each study comprised two identical trials
performed in parallel with the same protocol. Primary results of
one trial for each study have been previously reported (27, 28).
Baseline data from both trials were pooled within each study for
the purposes of this analysis. Inclusion criteria were the follow-
ing: 1) DSM-IV criteria were met for a primary diagnosis of non-
psychotic major depressive disorder, as defined by the Mini-In-
ternational Neuropsychiatric Interview (29); 2) at least moderate
depression was diagnosed, as defined by a Clinical Global Im-
pression (CGI) severity scale score of 4 or higher; and 3) the sub-
ject had a Hamilton Depression Rating Scale (HAM-D) total score
of 15 or higher.

The bipolar depression study was a multicenter, parallel, dou-
ble-blind, randomized, placebo-controlled clinical trial carried
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TABLE 1. Sociodemographic and Clinical Features of Subjects With Bipolar Disorder and Subjects With Major Depressive

Disorder
Subjects With Bipolar Subjects With Major Depressive Disorder
Disorder Study 1 Study 2
Feature (N=477) (N=367) (N=707) Analysis
N % N % N % X2 df Overall p

Female gender 298 62.5 240 65.4 435 61.5 1.6 2 0.46
Caucasian ethnicity 419 87.8 317 86.4 574 81.2 10.9 2 0.004
Family history

Major depressive disorder 272 57.8 198 54.4 378 54.6 1.40 2 0.50

Bipolar disorder 196 41.9 19 5.2 57 8.3 266.3 2 <0.001
Number of previous depressive

episodes 665.0 6 <0.001

0 6 1.3 114 31.2 171 24.4

1-5 112 235 201 54.9 363 51.7

6-25 107 22.4 47 12.8 147 209

>25 252 52.8 4 1.1 21 3.0

Mean SD Mean SD Mean SD F df Overall p

Age at admission to study (years) 39.9 12.4 40.9 11.4 421 13.2 4.2 2,1548  <0.02
Age at illness onset (years) 21.2 9.6 29.7 12.9 29.0 14.2 67.5 2, 1545 <0.001
Montgomery-Asberg Depression

Rating Scale total score 30.9 6.0 27.7 5.7 26.6 5.8 78.6 2,1548 <0.001
Hamilton Anxiety Rating Scale

total score 16.6 6.8 171 5.0 16.9 5.7 09 2,1548 0.40

out in 13 countries to compare the efficacy and safety of olanza-
pine and the olanzapine-fluoxetine combination with placebo.
Primary study results have been previously reported (30). Inclu-
sion criteria were 1) DSM-IV criteria met for bipolar I disorder
and depression according to the Structured Clinical Interview for
DSM-IV and 2) baseline Montgomery-Asberg Depression Rating
Scale (31) (MADRS) total score 220. HAM-D and CGI severity
scores were not used as entry criteria in this study.

Both studies also excluded subjects under age 18, those felt to
be at serious risk of suicide in the judgment of the investigator,
those with current substance use disorders, and pregnant or
breastfeeding women. Those with comorbid anxiety disorders
were permitted provided they did not represent the current pri-
mary diagnosis.

Because we were interested in focusing on the diagnosis of de-
pressive episodes in the outpatient setting, all inpatients and psy-
chotic patients were dropped from the bipolar disorder study. In
addition, because the bipolar disorder study included patients
from the United States as well as other countries, whereas the ma-
jor depressive disorder studies included only patients from the
United States, non-U.S. patients from the bipolar study were
dropped from this analysis. This yielded 477 U.S. bipolar patients
who were outpatients and nonpsychotic with baseline MADRS
data. In the major depressive disorder studies, there were 367 pa-
tients from study 1 and 707 patients from study 2.

Demographic and illness characteristics were compared be-
tween the bipolar disorder study and the two major depressive
disorder studies by using a chi-square test for categorical data
and an analysis of variance for continuous measures. For each
item of the MADRS and the Hamilton Anxiety Rating Scale (HAM-
A), the studies were compared by using analysis of covariance
(ANCOVA), with the total MADRS score as the covariate. The ad-
justed means from the ANCOVA model are reported. To account
for multiple comparisons, we defined statistical significance if
p<0.05 for both sets of comparisons (i.e., between the bipolar dis-
order study and major depressive disorder study 1 and between
the bipolar disorder study and major depressive disorder study 2).

A forward stepwise logistic regression was performed to deter-
mine the best predictors of major depressive disorder versus bi-
polar disorder. The forward-stepping model initially looked at all
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possible variables and picked the one that best discriminated be-
tween major depressive disorder and bipolar disorder based on
the chi-square statistic. If the p value for that variable was less
than 0.05, that variable was included in the model and the re-
maining variables were evaluated. This process was repeated un-
til there were no remaining variables associated with diagnosis
with p<0.05. Possible variables were all individual items from
both the MADRS and HAM-A scales, along with family history,
age at onset of illness, and number of prior depressive episodes.

The total MADRS score was forced into the model initially and
remained while the stepwise procedure was carried out. This ap-
proach ensured that the rest of the variables selected included
only those capturing nontrivial differences (that is, not driven by
the depression severity score) in the two groups. When determin-
ing predictive power, the MADRS total score was not included in
the model, but the variables selected from the stepwise procedure
were used as predictors, with the symptom scores adjusted for
MADRS total score. The adjustment was accomplished by com-
puting residuals of raw predictor scores with respect to the total
MADRS score. This was performed because the MADRS total
score was known to be unbalanced between the studies because
of different severity inclusion criteria. A receiver-operating char-
acteristic curve and the area under the curve were also calculated
to summarize the predictive power of the logistic model.

Results

As expected, age at onset of mood symptoms was about
8 years earlier for the bipolar patients than for the two ma-
jor depressive disorder patient cohorts (Table 1). Family
history of major depressive disorder did not differ signifi-
cantly between the two groups; however, family history of
bipolar disorder was more common among the subjects
with bipolar disorder. The number of prior depressive ep-
isodes was also significantly greater among the subjects
with bipolar disorder. In fact, for 40% of the bipolar pa-
tients, this value was recorded as “too numerous to count”
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FIGURE 1. Least Squares Mean Scores From Individual Baseline Montgomery-Asberg Depression Rating Scale (MADRS)

Items, Adjusted for Total MADRS Score
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a Bipolar patients differed significantly in both studies of major depressive disorder (p<0.05).

FIGURE 2. Least Squares Mean Scores From Individual Baseline Hamilton Anxiety Rating Scale Items, Adjusted for Total

Montgomery-Asberg Depression Rating Scale Score
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a Bipolar patients differed significantly in both studies of major depressive disorder (p<0.05).

(these patients are included in the “>25” category in Table
1), suggesting a greater prevalence of indistinct or highly
recurrent episodes in this group.

Figure 1 shows univariate comparisons of individual de-
pressive symptoms among the three groups, as measured
by the MADRS, adjusted for overall depressive severity.
Five items—apparent sadness, tension, reduced sleep,
pessimistic thoughts, and suicidal thoughts—were statis-
tically significantly different between the bipolar group
and each of two major depressive disorder groups. Simi-
larly, Figure 2 shows univariate comparisons of anxiety
symptoms among the three groups, as measured by the
HAM-A, again adjusted for overall depressive severity. In
these comparisons, nine items differed significantly be-
tween the bipolar group and each of two major depressive
disorder groups. The score for fears was statistically signif-
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icantly higher for the bipolar patients, whereas the insom-
nia, intellectual (cognitive), somatic (muscular), respira-
tory, gastrointestinal, genitourinary, and autonomic
symptoms scores were all significantly lower for the bipo-
lar patients. The score for behavior at the interview was
also significantly lower for the bipolar patients compared
to the major depressive disorder patients.

Clinical features and rating scale items were then incor-
porated as predictors in a stepwise logistic regression with
diagnosis (bipolar disorder versus major depressive disor-
der) as the outcome; significant predictors are presented
in Table 2. (The MADRS total score was forced into the
model to adjust for differences in total severity; when it
was not forced into the model, it was the first term to en-
ter, and the results did not change.) With a cutoff point of
0.5, the logistic regression model, with MADRS total score
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TABLE 2. Stepwise Logistic Regression Model for Bipolar Depression Versus Major Depressive Disorder and Versus Major

Depressive Disorder

Regression and Variable 0dds Ratio? 95% Cl
Model 1: Bipolar depression versus major depressive disorder
Montgomery-Asberg Depression Rating Scale (MADRS) total score? 1.21 1.16-1.27
Family history of bipolar disorder 6.05 3.97-9.23
Age at onset of mood disorder 0.98 0.97-1.00
Number of previous depressive episodes (odds ratios compared to having no previous
episodes)
1-5 16.18 9.20-28.46
6-25 40.84 23.54-70.85
>25 361.10 132.20-986.50
MADRS item 1: apparent sadness 0.70 0.56-0.87
Hamilton Anxiety Rating Scale (HAM-A) items
3. fears 1.38 1.13-1.69
4. insomnia 0.63 0.52-0.77
5. intellectual 0.78 0.62-0.99
7. somatic, muscular 0.76 0.62-0.93
10. respiratory 0.72 0.56-0.93
12. genitourinary 0.69 0.58-0.81
14. behavior at interview 0.74 0.58-0.95
Model 2: Bipolar depression versus major depressive disorder, excluding family history
and previous number of depressive episodes
MADRS total score® 1.17 1.13-1.22
Age at onset 0.95 0.94-0.96
MADRS items
1. apparent sadness 0.71 0.60-0.84
3. tension 1.25 1.08-1.46
9. pessimistic thoughts 1.24 1.08-1.46
HAM-A items
3. fears 1.46 1.25-1.71
4. insomnia 0.68 0.59-0.80
7. somatic, muscular 0.73 0.62-0.85
10. respiratory 0.72 0.60-0.85
12. genitourinary 0.61 0.54-0.69

a.0dds of bipolarity: values greater than 1 indicate higher score is associated with greater likelihood of bipolar disorder; values less than 1
indicate that a higher score is associated with a greater likelihood of major depressive disorder.
b MADRS total score was forced into the model to adjust for known differences in depression severity between major depressive disorder and

bipolar subjects.

omitted, correctly classified 1,316 of 1,514 subjects
(86.9%), with a sensitivity of 69.0% (probability of predict-
ing bipolar disorder when the actual diagnosis was bipolar
disorder) and a specificity of 94.9% (probability of predict-
ing major depressive disorder when the actual diagnosis
was major depressive disorder). The model appeared to
appropriately fit the data (Hosmer-Lemeshow p>0.40, in-
dicating no reason to reject the model). The receiver-oper-
ating characteristic curve for a range of cutoff points is
presented in Figure 3; the total area under the receiver-op-
erating characteristic curve was estimated to be 0.914. The
area under the curve may be interpreted as the probability
that the predictions and outcomes are concordant; for ex-
ample, a value of 0.50 means that the predictions were no
better than guessing, whereas a value of 1.0 would indicate
perfect prediction ability.

The stepwise logistic regression model was also run
without the possibility of including family history or num-
ber of previous episodes of depression in the model to
minimize the possibility of observer bias (i.e., that raters in
a clinical trial for bipolar disorder might be more compre-
hensive in ascertaining family history of bipolar disorder
or might expect a greater number of episodes). This model
resulted in the addition of two MADRS items and the elim-
228
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ination of two HAM-A items that were previously included
(Table 2). With a cutoff point of 0.5, this logistic regression
model correctly classified 1,164 of 1,545 subjects (75.3%),
with a sensitivity of 42.8% and a specificity of 89.9%. The
area under the receiver-operating characteristic curve was
estimated to be 0.768.

Discussion

Delayed recognition of bipolar disorder appears to be
common (32), even in more recent investigations (3, 4, 6).
For misdiagnosed bipolar patients, when mood stabilizer
initiation is delayed, outcomes appear to be poorer (9). Ex-
posure to antidepressants, particularly in the absence of
mood stabilizers, can precipitate switching into manic or
mixed states or cycle acceleration in a subset of bipolar
patients (7, 8). Conversely, although rarely discussed in the
literature, patients with major depressive disorder ex-
posed to mood stabilizers unnecessarily likewise would be
expected to suffer poorer outcomes because of side effects
or lesser likelihood of treatment response. Therefore, dis-
tinguishing patients with major depressive disorder from
patients with bipolar disorder in a depressive episode is of
profound clinical importance.
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In this analysis, to our knowledge, the largest systematic
comparison of subjects with major depressive disorder
and bipolar disorder to date, we identified both sociode-
mographic and clinical features associated with a mood
disorder diagnosis. Of note, most of these individual dif-
ferences are modest, although in the aggregate, they al-
lowed the differentiation of bipolar disorder from major
depressive disorder with good specificity.

Epidemiological studies suggest that the mean age of ill-
ness onset is earlier among bipolar patients than among
those with major depressive disorder, with one study esti-
mating a mean difference of 6 years (33). Likewise, family
and twin studies have established the familiality of bipolar
disorder, so our finding that bipolar disorder is more com-
mon in family members of bipolar subjects is expected
(34). Perhaps more important, the rates of major depres-
sive disorder are similar in the two groups, highlighting
the fact that bipolar patients frequently have unipolar
family members and vice versa (35, 36).

Somatic symptoms of depression and anxiety—in par-
ticular, the somatic (muscular), respiratory, and genitouri-
nary items from the HAM-A—were greater in the major
depressive disorder group. The role of somatic symptoms
has recently received renewed attention in major depres-
sive disorder (37) but has not been previously examined in
bipolar disorder. Conversely, tension/edginess and fear-
fulness were more severe among subjects with bipolar dis-
order than among subjects with major depressive disor-
der. Neither trial excluded comorbid anxiety disorders,
unless they were considered “primary”—i.e., more clini-
cally important than the mood disorder.

A clear limitation of the present report is the patient
source. Participants in clinical efficacy trials are known to
differ from general clinical populations (38, 39). We report
these parameters for comparison with other studies rather
than to assert that this model should necessarily be ap-
plied clinically before it is validated.

A second limitation is the omission of some features of
depression previously associated with bipolar disorder, in-
cluding specific assessment of reverse neurovegetative
symptoms, such as hypersomnia or hyperphagia, which
are not captured by the MADRS. The study inclusion crite-
ria would therefore be expected to yield groups enriched
for insomnia rather than hypersomnia. Still, our finding
that insomnia is more strongly associated with major de-
pressive disorder does indirectly support the association
of at least one atypical depressive feature with bipolar dis-
order. Inclusion of these features might further improve
predictive power.

The bipolar disorder and major depressive disorder
groups that we examined do not include bipolar II sub-
jects, who may be more difficult than bipolar I subjects to
distinguish from major depressive disorder subjects be-
cause their episodes of mood elevation are less severe (40).
However, one prospective study suggested that bipolar II
patients may be more easily distinguished from major de-
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FIGURE 3. Receiver-Operating Characteristic Curve for
Model of Bipolar Depression Versus Major Depressive Dis-
order?
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pressive disorder than bipolar I patients based on clinical
features other than mania (39).

Finally, it is possible that some major depressive disorder
subjects in this study, particularly those early in their course
(e.g., in a first depressive episode), will go on to experience a
manic/hypomanic episode and be rediagnosed with bipolar
disorder (32, 40, 41). However, 79% of major depressive dis-
order subjects were older than age 30 and thus beyond the
peak period of risk for a first manic episode (2); moreover,
excluding first-episode subjects from the regression models
yielded essentially identical results (not shown).

In summary, this comparative study suggests that in ad-
dition to age at onset, recurrence, and family history, indi-
vidual symptoms—particularly those related to anxiety,
both somatic and cognitive—may be useful in distinguish-
ing bipolar disorder from major depressive disorder. Al-
though no individual symptom discriminates between di-
agnoses, it was possible to construct a model with
significant predictive value even in the absence of infor-
mation about manic or hypomanic symptoms. This ap-
proach may be particularly applicable in the initial identi-
fication of depressed patients at high risk for a bipolar
course who could be monitored more closely after antide-
pressant initiation. The suggestion of subtle differences
between symptoms can also inform future studies that
could attempt to distinguish neurobiological features un-
derlying the two forms of depressive episodes (42).
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