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What Is Hypomania? Tetrachoric Factor Analysis and
Kernel Estimation of DSM-IV Hypomanic Symptoms

Franco Benazzi, MD, DTMH, PhD+¥

Background: The DSM-IV definition of hypomania,
which relies on clinical consensus and historical tradi-
tion, includes several “nonspecific” symptoms. The
aim of this study was to identify the core symptoms
of DSM-1V hypomania.

Method: In an outpatient private practice, 266 bipolar
II disorder (BP-II) and 138 major depressive disorder
(MDD) remitted patients were interviewed by a bipolar-
trained psychiatrist, for different study goals. Patients
were questioned, using the Structured Clinical Interview
for DSM-1V; about the most common symptoms and
duration of recent threshold and subthreshold hypo-
manic episodes. Data were recorded between 2002
and 2006. Four different samples, assessed with the
same methodology, were pooled for the present analyses.
Tetrachoric factor analysis was used to identify core
hypomanic symptoms. Distribution of symptoms by
kernel estimation was inspected for bimodality. Validity
of core hypomania was tested by receiver operating char-
acteristic (ROC) analysis.

Results: The distribution of subthreshold and
threshold hypomanic episodes did not show bimodality.
Tetrachoric factor analysis found 2 uncorrelated factors:
factor 1 included the “classic” symptoms elevated mood,
inflated self-esteem, decreased need for sleep, talkative-
ness, and increase in goal-directed activity (overactivity);
factor 2 included the “nonspecific” symptoms irritable
mood, racing/crowded thoughts, and distractibility.
Factor 1 discriminatory accuracy for distinguishing
BP-II versus MDD was high (ROC area=0.94). The
distribution of the 5-symptom episodes of factor 1
showed clear-cut bimodality. Similar results were found
for episodes limited to 3 behavioral symptoms of factor 1
(decreased need for sleep, talkativeness, and overactivity)
and 4 behavioral symptoms of factor 1 (adding elevated
mood), with high discriminatory accuracy.

Conclusions: A core, categorical DSM-IV hypomania
was found that included 3 to 5 symptoms, ie, behavioral
symptoms and elevated mood. Behavioral symptoms
(overactivity domain) could be the basic phenotype of
hypomania. This finding could help in probing for hypo-
mania and reduce misdiagnosis. Biologic research could
focus more on the underpinnings of the overactivity
domain specifically.
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DSM—I V-TR bipolar II disorder (BP-II) is defined by
recurrent hypomanic episodes and major depressive
episodes (MDEs).' The DSM-IV-TR “prototypical” symp-
tom of hypomania (criterion A) is elevated mood (and/or
irritable mood).'***® ICD-10 criteria for hypomania instead
require both elevated mood and increased activity (over-
activity),” while in DSM-IV-TR overactivity (“increase in
goal-directed activity”) is one of the criterion B symptoms,
optional and of similar weight as other criterion B symp-
toms. Hypomania is the core feature distinguishing BP-II
from major depressive disorder (MDD). “Classic” diag-
nostic validators® such as family history*” and diagnostic
stability’" support the diagnostic validity of the DSM-IV-
TR category of BP-II and thus of hypomania (ICD-10 has
no diagnostic criteria for BP-IT).

While the DSM-IV-TR definition of hypomania is sup-
ported by “classic” diagnostic validators and has shown
clinical utility, its definition derives from clinical consensus
among the DSM-IV working group'' and from historical
descriptions (eg, Falret, 1854; Hecker, 1898; Kraepelin,
1913)."*"* DSM-IV-TR hypomania is a categorical disorder
(ie, it has “defining features” and “clear boundaries,” accord-
ing to the DSM-IV definition of category). However, recent
epidemiologic and clinical sample studies have questioned
its categorical nature,”''** as subthreshold hypomania
was found to be more common than threshold hypomania.
Subthreshold hypomania was also found to be not uncom-
mon in MDD, both lifetime and concurrent, ie, in mixed
depression.”*

The questioning of the current definition of hypomania
comes also from the presence among its symptoms of
several “nonspecific” symptoms that are present in many
mood disorders and other Axis I and Axis II disorders (e,
irritability, psychomotor agitation, distractibility, risky and
impulsive activities). In mixed depression (of BP-I, BP-II,
and MDD), defined by the co-occurrence of depression
(MDE) and (usually) subthreshold mania/hypomania,*® the
“nonspecific” hypomanic symptoms are among the most
common symptoms of subthreshold hypomania. Presence
of “nonspecific” symptoms among DSM-IV-TR hypomania
criteria A and B symptoms is probably the main cause of
the finding of a high frequency of subthreshold hypomania
in epidemiologic samples and in longitudinal and cross-
sectional MDD clinical samples. The presence of threshold
and subthreshold hypomania in bipolar samples,'>'®*
fluctuations from subthreshold to threshold hypomania
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in BP-I,'*" the not uncommon history of subthreshold
hypomania in MDD,>* and the concurrent depression and
subthreshold hypomania in mixed depression (bipolar dis-
order and MDD) argue against a categorical hypomania as
defined by DSM-IV-TR. “Classic” diagnostic validators, es-
pecially family history and diagnostic stability, could, on the
other hand, support its categorical nature. The categorical
versus dimensional nature of DSM-IV-TR hypomania, and
its core “specific” symptoms versus its “nonspecific” symp-
toms, are strongly interlinked. The identification of the core
symptoms of hypomania should help clarify its categorical/
dimensional nature and can provide a better tool for the
study of its biology and genetics. As the biologic underpin-
nings of hypomania and the related clinical dimensions are
unknown, what can be done is to work on the current defi-
nition of hypomania. Compared to ICD-10, the DSM-IV-TR
has a “strict” set of symptoms that could be tested.

According to DSM-IV-TR, categories are “types based
on criteria sets with defining features™ ™ (ie, differences
are qualitative, and there are clear boundaries), whereas “a
dimensional system classifies clinical presentations based
on quantification of attributes, describing phenomena that
are distributed continuously and that do not have clear
boundaries”'®™ DSM-IV-TR focuses only on the face
validity of hypomania. However, diagnostic validation does
not have a “gold standard”'"** The most common method
to assess diagnostic validity relies on external criteria’: (1)
clinical description, (2) laboratory studies, (3) delimitation
from other disorders by exclusion criteria, (4) follow-up
studies including course and diagnostic stability, and (5)
family studies. However, even the most supported of these
validators, ie, diagnostic stability and family studies, have
shown several limitations. Diagnostic stability is high in
BP-1I, but threshold and subthreshold hypomania fluctu-
ate, and diagnostic stability varies widely in MDD.****!
The older family histories/studies have shown that BP-II is
more common in the relatives of BP-II probands compared
to BP-I and MDD probands, but MDD is more common
than BP-II in relatives of BP-1I probands.* Family studies
using polarity-based phenotypes have led to inconclusive
genetic studies,*** because genetic liability results from
multiple genes, overlapping among different disorders, with
complex, bidirectional gene-environment interactions.*>*
Validation has thus turned to psychometrics. Several meth-
ods have been suggested. The most used and supported
validators of the categorical versus the dimensional nature
of a syndrome'"*>* are the distribution of symptoms and
validating variables and, among multivariate statistics, fac-
tor analysis'19,21723,33,34,47758

A dimensional nature would be supported by (1) a dis-
tribution of symptoms without bimodality (ie, no clear
boundaries from neighboring syndromes separated by a
“zone of rarity” of its “defining characteristics”)*~**** and
(2) factor analysis showing a single-factor solution or highly
correlated factors."
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Factor analysis, by its orthogonal and oblique rotations,
can show if factors are correlated or distinct. Apart from fac-
tor analysis, other multivariate analyses have been suggested
to identify distinct subtypes (eg, admixture analysis, latent
class analysis, grade-of-membership analysis, taxometric
method).*** " These more advanced statistics are still at an
early stage: because of their different and strong assump-
tions, different conclusions have been found independent of
the phenomenon, eg, concurrently supporting a categorical
or a dimensional nature of a disorder, supporting dimen-
sions in some studies and categories in others.’>* Until now,
the most supported statistical method for testing dimensions
has been factor analysis."

The aim of the study was to identify the core symptoms
of the DSM-IV-TR definition of hypomania and to test the
categorical nature of a core hypomania.

METHOD

Setting

The study setting was an outpatient psychiatry private
practice (nontertiary care), which is the first or second line
of treatment of depression in the wealthy Italian Emilia-
Romagna region. Most people can afford a fee-for-service
(not expensive) private visit in this region, limiting a pos-
sible selection bias. The interviewer was the author (EB.),
a clinical (26 years in practice) and mood disorder research
psychiatrist.

Population

The study population consisted of a consecutive remit-
ted sample of 266 outpatients with BP-II and a consecutive,
independent, remitted sample of 138 outpatients with
MDD, whose data were previously recorded for different
study goals. Exclusion criteria were as follows: comorbid
substance-related disorders and borderline personality disor-
der (uncommon in the study setting®), to avoid confounding
the diagnosis of hypomania®; cognitive disorders (assessed
by clinical evaluation using a semistructured interview based
on DSM-IV-TR criteria); and clinically significant (ie, im-
pairing functioning) general medical illnesses (assessed by
clinical evaluation). The interviews had been conducted
when the patients were in a state of remission during follow-
up visits (which, at the beginning of the remission, included
visits every other week), in order to overcome possible biases
related to a current episode. Remission was assessed clinically
and with the Global Assessment of Functioning (GAF in the
Structured Clinical Interview for DSM-IV Axis I Disorders-
Clinician Version [SCID-CV]®), requiring a score > 80 for at
least 1 month. Often (in around 70% of cases; no exact figure
recorded), family members or close friends supplemented
clinical information during the diagnostic interviews.

Data were recorded between 2002 and 2006. All patients
meeting study criteria were included, and data were pooled
from 4 independent samples for the present analyses (ie, all
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recorded patients were assessed during remission for a study
goal, with the same methodology). All interviewed patients
with a mood disorder (BP-II or MDD) were included in the
samples.

Subjects gave their informed consent after the proce-
dure was fully explained. Local institutional review board
approval was obtained for the investigation.

Diagnostic Interviewing

The SCID-CV was used (EB. interrater reliability « for
diagnosing past hypomania by the SCID-CV was 0.73). As
BP-II patients rarely present for treatment of a hypomanic
episode, interview was based on recall of symptoms of past
hypomanic episodes, as in most studies on hypomania."*

During follow-up visits, patients had been interviewed
and rediagnosed with the SCID-CV. Questioning addressed
the most common symptoms and duration of the most
recent threshold and subthreshold hypomanic episodes.
Relatively few variables were recorded because of the limited
time of a follow-up visit in this busy private practice. The
SCID-CYV is partly semistructured and is based on clinical
evaluation (differently from the epidemiologic structured
interviews, which use “fixed” questions administered by lay
interviewers). Wording of the questions can be changed in
order to improve and check the interviewees’ understand-
ing of the questions. This is an important advantage versus
fully structured interviews, because this interview method
has been shown to increase the correct classification of
BP-IL.%7° The skip-out instruction in the stem question on
history of mood change (elevated/irritable mood) was not
followed, in order to assess all past hypomanic symptoms, as
in Dunner and Tay.”® A minimum duration of threshold and
subthreshold hypomania of 2 days was required, instead of
the DSM-IV-TR minimum duration of 4 days, on the basis
of the evidence supporting this cutoff, ie, no differences on
“classic” diagnostic validators between BP-II patients whose
hypomania lasted 2 to 3 days and patients with DSM-IV-TR
BP-1I7">"71%772 indeed, the DSM-IV-TR cutoff of 4 days is
only consensus-based.”” Around 30% of the BP-II samples
met the 2-day minimum duration.

Definition of Hypomanic Episode

Threshold hypomanic episodes met DSM-IV-TR criteria
(apart from duration). Subthreshold hypomanic episodes
did not meet DSM-IV-TR criteria because of the absence
of criterion A (mood change) or because the minimum
number of symptoms was not met (eg, subthreshold hypo-
mania: 5 symptoms but no mood change; mood change plus
2 symptoms). All of the symptoms of threshold and sub-
threshold hypomanic episodes were assessed and recorded
in both the BP-II and the MDD samples.

Testing Study Aim

The aims of the study were to identify the core symptoms
of DSM-IV-TR hypomania and to test the categorical nature
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of a core hypomania. For testing the categorical nature, and
for identifying core symptoms, DSM-IV-TR was followed (ie,
categories are “types based on criteria sets with defining fea-
tures”; “a dimensional system classifies clinical presentations
based on quantification of attributes, describing phenomena
that are distributed continuously and that do not have clear
boundaries”) and the corresponding methods suggested by
many authors.* These methods included (1) the inspec-
tion for bimodality of the cross-sectional distribution of
symptoms (all of the constellation of symptoms that define
hypomania were concurrently assessed, following Ruscio et
al®) and (2) factor analysis, for identifying the factor struc-
ture and testing correlations among factors. The validity of
the core symptoms of hypomania was tested by assessing the
discriminatory accuracy in distinguishing BP-II and MDD
by receiver operating characteristic (ROC) analysis.

Statistics

Univariate logistic regression was used to compare the
frequency of hypomanic episodes in BP-II versus MDD.
The distribution of the frequency of hypomanic episodes
was assessed by univariate kernel density estimation. Ker-
nel density estimation has the advantage, compared to the
histogram method, that it does not tend to concentrate the
observations in the center and in the tails (biasing results).”
Kernel density estimation is smooth and is independent of
the choice of origin (the location of bins in a histogram).
The distribution of hypomanic episodes was inspected for
unimodality or bimodality (ie, modes separated by a “zone
of rarity”). Factor analysis was used to identify the “core”
symptoms of hypomania, eliminating the “nonspecific”
symptoms, which could bias results toward unimodality.
Tetrachoric factor analysis for binary variables was used to
study the factor structure of hypomania, because symptoms
were recorded as binary (0/1) variables.” Factor analysis is a
model for measuring continuous unimodal variables using
a Pearson correlation matrix, which may be misleading for
Bernoulli-distributed variables (ie, binary variables). In this
case, a matrix of tetrachoric correlations is more appropriate.
Iterated principal factors and principal-component fac-
tors were tested. Varimax orthogonal rotation and oblimin
oblique rotation (Kaiser off) were also tested to assess the
correlation among factors. The selection of factors relied on
an eigenvalue > 1 and on inspection of the scree plot. Item
loading had to be > 0.40.

Nonparametric ROC analysis was used to test the accura-
cy of the hypomanic factor structure in discriminating BP-II
versus MDD. A global performance of the discriminatory
accuracy is summarized by the area under the ROC curve.
This area has a range of 0.5 to 1; the closer it is to 1, the stron-
ger the discriminatory accuracy. STATA Statistical Software,
Release 10.1 (StataCorp; College Station, Texas; 2008) was
used. P values were 2-tailed; a level was set at .05.

*References 11, 21, 22, 33, 34, 46-48, 51-58, 74, 75.
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Table 1. Comparison of All DSM-IV Hypomanic Symptoms of Threshold and Subthreshold Hypomanic
Episodes Between Bipolar II Disorder (BP-II) and Major Depressive Disorder (MDD)

Variable BP-II (n=266) MDD (n=138) OR 95% CI
Age, mean (SD), y 40.3 (10.8) 39.9(11.4) 1.00 0.98-1.02
Females, % (N) 67.2 (179) 71.0 (98) 0.84 0.54-1.32
Hypomanic symptoms, % (N)
Elevated mood 84.2 (224) 22.4(31) 18.06 10.75-30.34*
Irritable mood 67.2 (179) 53.6 (74) 1.81 1.18-2.76*
Inflated self-esteem 72.1 (192) 21.7 (30) 9.24 5.68-15.04*
Decreased need for sleep 54.8 (146) 14.5 (20) 6.94 4.07-11.83*
More talkative than usual 66.5 (177) 17.3 (24) 9.38 5.63-15.62*
Racing/crowded thoughts 70.3 (187) 62.3 (86) 1.40 0.75-2.63
Distractibility 63.1 (168) 56.5 (78) 1.31 0.72-2.40
Increase in goal-directed activity (overactivity) 92.4 (246) 23.1(32) 30.27 16.81-54.53*
Excessive pleasurable and risky activities 59.0 (157) 28.9 (40) 3.61 2.31-5.64*
No. of hypomanic symptoms, mean (SD) 6.2 (1.4) 3.2(1.5) 3.99 2.68-5.95%

*P<.01.

Figure 1. Distribution (by kernel density estimation) of
Hypomanic Episodes According to the Number of All DSM-IV
Symptoms per Episode, in the Entire Sample®
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*Kernel = Epanechnikov, bandwidth = 0.6409.

RESULTS

Comparison of symptoms of threshold and subthreshold
hypomanic episodes in BP-II versus MDD is presented in
Table 1. As expected, BP-II was much more likely to have
a higher frequency of hypomanic symptoms (apart from
racing thoughts and distractibility), but subthreshold hy-
pomanic episodes were not uncommon in MDD (especially
including irritable mood, racing thoughts, and distractibil-
ity). Among the symptoms, elevated mood (OR=18) and
overactivity (OR=30.3) had the highest association with
BP-I1, and overactivity had the strongest.

Episodes were assessed according to the number of all
DSM-IV-TR hypomanic symptoms in BP-II and in MDD:
in BP-II, the modal number of symptoms per episode was
6; in MDD, subthreshold episodes of 3 to 4 symptoms were
the most common, with a frequency of 53.5%.

The distribution of all subthreshold and threshold
hypomanic episodes was studied in the entire sample.
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Table 2. Tetrachoric Factor Analysis of All DSM-IV Symptoms
of Threshold and Subthreshold Hypomanic Episodes, in the
Entire Sample*®

Factor 1 Factor 2
Elevated mood 0.68 -0.03
Irritable mood 0.12 0.28
Inflated self-esteem 0.46 -0.26
Decreased need for sleep 0.59 0.20
More talkative than usual 0.63 0.00
Racing/crowded thoughts -0.01 0.54
Distractibility -0.04 0.70
Increase in goal-directed activity (overactivity) 0.55 -0.06
Excessive pleasurable and risky activities 0.16 -0.00
Eigenvalue 1.99 1.07
Variance 0.46 0.25

“Likelihood ratio test, independent versus saturated: x*;;=255.99,
prob >x*=0.0000 (eigenvalue > 1, item loading > 0.40, varimax
rotation).

"Boldface indicates symptoms included in each of the factors.

Figure 1 shows the kernel density estimation of the distribu-
tion of hypomanic episodes, according to the number of all
DSM-IV-TR symptoms. No bimodality was evident, and the
curve was normal-like.

To determine the core (ie, more specific) symptoms of
hypomania, all hypomanic symptoms of the entire sample
were included in a tetrachoric factor analysis (Table 2). Fac-
tor analysis found 2 factors. Iterated principal factors and
principal-component factors were tested. Both identified
the same factors, apart from a slight difference in item load-
ings. Factor analysis is presented using the iterated principal
factors, because the assumption of the principal-component
factors was not met (uniqueness, ie, the percentage of vari-
ance for the item that is not explained by the common
factors has to be 0, while in the present analysis the range
of uniqueness of items was 0.27-0.91) and because the
variance it explained was 0.44, while the iterated principal
factors explained 0.71 of the variance. Rotation was car-
ried out in order to find more interpretable (clear) factors.
Both varimax orthogonal rotation (Kaiser off) and oblimin
oblique rotation (Kaiser off) (which also tests correlations
among factors) were used. It was found that the correlation
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Figure 2. Distribution (by kernel density estimation) of
Hypomanic Episodes Defined by the 5 Core Symptoms of
Factor 1, in the Entire Sample®
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*Kernel = Epanechnikov, bandwidth = 0.1084.

between factor 1 and factor 2 was very small (-0.098), sug-
gesting that the 2 factors were independent. The results of
the tetrachoric factor analysis, using the iterated principal
factors, and oblimin oblique rotation, are presented in Table
2. Factor 1 explained most of the variance (0.46) and in-
cluded 5 “classic” hypomanic symptoms, ie, elevated mood,
inflated self-esteem, decreased need for sleep, talkativeness,
and increase in goal-directed activity (overactivity). Fac-
tor 2 included the “nonspecific” symptoms irritable mood
(loading < 0.40), racing/crowded thoughts, and distractibil-
ity. These 2 factors were not correlated (-0.098).

In order to test the validity of the core symptoms of factor
1, discriminatory accuracy for distinguishing DSM-IV-TR
BP-II versus MDD was tested by ROC analysis. The area
under the ROC curve was 0.94 (95% CI, 0.91-0.96), sug-
gesting a very high discriminatory accuracy. To further test
the validity of factor 1 as the core cluster of symptoms of
DSM-IV-TR hypomania, the distribution of episodes in-
cluding the 5 symptoms of factor 1 (5-symptom episode)
was assessed by kernel density estimation (Figure 2) in the
entire sample. Differently from the nonbimodal distribution
previously found by testing hypomanic episodes including
all DSM-IV-TR symptoms, in this case a clear-cut bimodal-
ity (with a “zone of rarity”) was found. To further test the
core symptoms of DSM-IV-TR hypomania, a definition that
included only 4 of the 5 symptoms of factor 1 (4-symptom
episode) was tested, by deleting “inflated self-esteem.”
This was carried out in order to focus more on behavior-
al symptoms (3 of 4) (elevated mood, decreased need for
sleep, talkativeness, and overactivity), following previous
reports.>'*"” The distribution of the 4-symptom episodes
was found to be again clearly bimodal, and very similar to
Figure 2. The ROC area was 0.93 (95% CI, 0.91-0.96), very
similar to the previous one. Then, a definition of DSM-
IV-TR core hypomanic symptoms (3-symptom episode)
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including only the 3 behavioral symptoms of factor 1 (de-
creased need for sleep, talkativeness, and overactivity) was
tested. The distribution of these 3-symptom episodes was
found to be again clearly bimodal, and very similar to Figure
2. The ROC area was 0.90 (95% CI, 0.87-0.93), similar to
the previous values.

DISCUSSION

The main study findings were the following: (1) sub-
threshold hypomanic episodes were common in MDD
(modal number of symptoms, 3 to 4; frequency, 54%); (2)
the distribution of all DSM-IV-TR hypomanic symptoms
between BP-IT and MDD showed no evidence of bimodality;
(3) tetrachoric factor analysis found 2 independent fac-
tors, one including the core domains of elevated mood and
overactivity (elevated mood, inflated self-esteem, decreased
need for sleep, talkativeness, and increase in goal-directed
activity) and one including “nonspecific” symptoms (irri-
table mood, distractibility, racing/crowded thoughts); (4)
the distribution of episodes with core symptoms of DSM-
IV-TR hypomania showed a clear-cut bimodality between
BP-II and MDD; (5) the episodes with core symptoms had a
high discriminatory accuracy for distinguishing BP-II from
MDD (ROC area>90); and (6) by a series of symptom dis-
tribution studies and ROC analyses of the core symptoms,
it was found that an episode including the 3 symptoms of
the overactivity domain of factor 1 had a similar bimodal-
ity and discriminatory accuracy compared to that of all the
other episodes of the core symptoms of factor 1 (4- and
5-symptom episodes).

We found that MDD had a high frequency of past
subthreshold hypomanic episodes, mainly including 3
to 4 symptoms. This finding replicates previous studies
of lifetime manic/hypomanic symptoms and episodes in
MDD, and concurrent/superimposed subthreshold hypo-
mania in bipolar (types I and II) depression and in MDD
(ie, mixed depression).*"?*?>20307327780 [y thege studies, the
superimposed subthreshold hypomanic symptoms present
in MDD and in bipolar mixed depressions were mainly
the “nonspecific” symptoms of hypomania. Our finding in
the present analyses of no bimodality in the distribution of
subthreshold and threshold hypomanic episodes between
BP-II and MDD (the expected finding was a clear bimo-
dality with a loading of episodes on the BP-II side of the
distribution) suggests that this finding could be related to
the “nonspecific” hypomanic symptoms (ie, irritable mood,
distractibility, and racing/crowded thoughts), which made
the samples too heterogeneous.

The nonbimodal distribution of DSM-IV-TR sub-
threshold and threshold hypomanic episodes, including
all DSM-IV-TR symptoms, suggests a dimensional nature
of hypomania. These findings complement recent epide-
miologic and clinical sample studies'>**™*” reporting that
subthreshold hypomania is more common than threshold
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hypomania and that subthreshold hypomania is not uncom-
mon in MDD, both lifetime*** and concurrent in mixed
depression.”>?-

However, these studies and the first part of the present
analyses were questioned by the results of our tetrachoric
factor analysis. Using tetrachoric factor analysis of all DSM-
IV-TR symptoms, 2 independent factors were found. Factor
1, explaining most of the variance, included the “classic”
manic/hypomanic symptoms elevated mood, inflated self-
esteem, decreased need for sleep, talkativeness, and increase
in goal-directed activity (overactivity). Factor 2 included in-
stead the “nonspecific” symptoms irritable mood, racing/
crowded thoughts, and distractibility.

The symptoms of factor 2 were the “nonspecific” symp-
toms, as they are common in many mood and other Axis I
and Axis IT disorders. The “nonspecific” symptoms of DSM-
IV-TR hypomania are irritable mood, distractibility, racing/
crowded thoughts, and excessive involvement in pleasur-
able activities with a high potential for painful consequences,
which represent 44% of its symptoms (4 of 9 symptoms). In
DSM-1V-TR, irritable mood is also reported to be common
in MDD. Distractibility may arise from external stimuli (ac-
cording to DSM-IV-TR hypomania criteria, to distinguish
it from the distractibility of MDD), but it may also arise
from mental overactivity (racing/crowded thoughts, found
to be common in lifetime and concurrent subthreshold
hypomania in MDD, can make it difficult to focus attention
because of the constant flow of thoughts). Our finding that
a “typical” bipolar symptom such as racing thoughts was as
common in MDD as in BP-II may arise from the difficulty
that the patient may have in distinguishing among the several
(artificial) variants of mental overactivity (lying along a con-
tinuum of severity from obsessions/ruminations, to racing/
crowded thoughts, to flight of ideas). Kraepelin described
the milder variants of mental overactivity in phrases like,
“Meditate so much, fresh thoughts always coming, too much
in the head, no settled thoughts, constantly things come
crowding into the head”"*®*'*7>!%) Excessive involvement
in pleasurable activities with a high potential for painful
consequences (impulsive, risky activities) (exemplified in
DSM-IV-TR by buying sprees, sexual indiscretions, foolish
investments, reckless driving, substance abuse) can be found
in many Axis I and Axis IT disorders. Factor analysis results
suggest that factor 1 could represent the core symptoms of
DSM-1V-TR hypomania.

Our next step was to test the categorical nature of factor
1. We found that the distribution of hypomanic episodes
including all 5 symptoms of factor 1 was bimodal with a
clear-cut “zone of rarity” (Figure 2). This finding would
support a categorical nature of hypomania defined by the 5
symptoms of factor 1. In order to validate this definition, its
discriminatory accuracy in distinguishing DSM-IV-TR BP-II
and MDD was tested by ROC analysis, which showed a high
accuracy (ROC area>90). In trying to find the basic, core
symptoms of DSM-IV-TR hypomania, inflated self-esteem
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was eliminated, and the cluster of the 4 symptoms of factor
1 was tested (elevated mood, decreased need for sleep, talk-
ativeness, and overactivity). Inspection of the distribution of
the 4-symptom hypomanic episodes, and ROC area, yielded
results very similar to those in Figure 2. Then, a definition
of DSM-IV-TR hypomania was tested that included only the
3 behavioral signs (decreased need for sleep, talkativeness,
and overactivity) of factor 1 (3-symptom episodes). Findings
showed results similar to the previous analyses. In conclu-
sion, these analyses showed that these 3 behavioral signs
could represent the core symptom of a categorical hypomania
deriving from the DSM-IV-TR definition of hypomania.
Analyses of definitions different from that of DSM-IV-TR
hypomania should be carried out in order to find the “core”
symptoms of hypomania, even if based only on face validity
and multivariate analyses, and not on the phenomenological
domains of its biologic underpinnings (as they should be).

The core symptoms of DSM-IV-TR hypomania found in
the present study are supported by the classic observations
by Falret, Hecker, and Kraepelin."”"'* Regarding Kraepelin’s
description of hypomania, he seems to have given more
weight to behavioral manifestations than to elevated mood.
Regarding “pressure of activity” and “increased busyness,”
he stated that “perhaps this is even to be regarded as the
fundamental manifestation” of mania/hypomania.'*®"» 22
Following Helzer et al'' and DSM-IV-TR, the dimensional
nature of DSM-IV-TR hypomania was supported by no
bimodality in the distribution of subthreshold and thresh-
old hypomanic episodes between BP-II and MDD (ie, no
clear boundaries, no “zone of rarity” from neighboring
syndromes of its “defining characteristics”). The categori-
cal nature of the core symptoms of DSM-IV-TR hypomania
was supported by a clear-cut bimodality in the distribution
of hypomanic episodes including 3 symptoms, 4 symptoms,
and the 5 symptoms of factor 1 (3-, 4-, 5-symptom hypo-
manic episode). The entire constellation of symptoms that
define hypomania was assessed concurrently in the distri-
bution analysis, as suggested by Ruscio et al.”” The selection
of symptoms is important for the correct assessment of a
unimodal-bimodal distribution: bimodality may result from
too homogeneous samples (such as including mainly highly
“specific” symptoms), and unimodality may result from too
heterogeneous samples (such as including many overlapping,
“nonspecific” symptoms).”® These 2 biases could have oc-
curred in the present analyses, but this was the result of the
DSM-IV-TR definition of hypomania, not a personal choice.
However, apart from bimodality, the results of ROC analysis
added further support to the study findings. The definition
of DSM-IV-TR hypomania based on the symptoms of factor 1
showed a high discriminatory accuracy by ROC analysis, val-
idating this core definition of DSM-IV-TR hypomania based
on behavioral symptoms involving the domain of overactiv-
ity. Our findings correspond to several multivariate analyses
which found that “activation” was the core feature of mania/
hypomania.>***
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