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Abstract

Objectives—Controversy surrounds the diagnostic categorization of children with episodic
moods that cause impairment, but do not meet DSM-1V criteria for bipolar | (BD-I) or bipolar Il
(BD-11) disorder. This study aims to characterize the degree to which these children, who meet
criteria for bipolar disorder not otherwise specified (BD-NOS), are similar to those with full
syndromal BD, versus those with no bipolar spectrum diagnosis (no BSD).

Methods—Children ages 6-12 years old were recruited from nine outpatient clinics,
preferentially selected for higher scores on a 10-item screen for manic symptoms. Interviews with
the children and their primary caregivers assessed a wide array of clinical variables, as well as
family history.

Results—A total of 707 children (9.4 £ 1.9 years old) were evaluated at baseline, and were
diagnosed with BD-I (n = 71), BD-II (n = 3), BD-NOS (including cyclothymia; n = 88), or no
BSD (n = 545). Compared to BD-I, the BD-NOS group had less severe past functional
impairment. However, current symptom severity and functional impairment did not differ between
BD-NOS and BD-I, even though both groups were significantly more symptomatic and impaired

Corresponding author: Danella Hafeman, M.D. Ph.D., Department of Psychiatry, Western Psychiatric Institute and Clinic, 3811
O’Hara Street, Pittsburgh, PA 15213, USA, Fax: 412-246-5230, hafemand@upmc.edu.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Hafeman et al. Page 2

than the no BSD group. Parental psychiatric history was similar for BD-NOS and BD-I groups,
and both were more likely than the no BSD group to have a parent with history of mania. Rates of
elated mood did not differ between BD-NOS and BD-I youth.

Conclusions—Children with BD-NOS and BD-I are quite similar, but different from the no
BSD group, on many phenomenological measures. These findings support the hypothesis that BD-
NOS is on the same spectrum as BD-I.
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While full syndromal bipolar disorder (BD) [bipolar I (BD-I) or bipolar 1l (BD-II) disorder]
is relatively rare in children and adolescents, a much larger proportion of youth have a range
of sub-syndromal spontaneously episodic mood disturbances, and even more have non-
specific manic-type symptoms (1-8). In both adolescents and adults, even mild
subsyndromal manic symptoms have been shown to have important clinical implications,
including a more severe clinical course and a poor response to antidepressants (9-14). An
important diagnostic question is the degree to which these presentations represent a
spectrum of bipolarity, versus distinct disorders with unique clinical characteristics and
trajectories (15, 16).

Many studies have focused on the clinical characteristics, family history, and trajectory of
youth with sub-syndromal episodic mood disturbances. Overwhelmingly, this work has
indicated that these youth have significant functional impairment, comparable with the
degree of impairment seen in major depression or even BD-I and BD-11 (6, 13, 17, 18).
However, there is disagreement about whether these youth truly have a variant of BD that
will indeed progress to a full syndromal presentation, and should be treated as such (19, 20).
For example, while clinical samples indicate a high rate of progression from subsyndromal
BD to BD-I or BD-II (on the order of 45% in five years) (12), epidemiologic samples have a
much lower degree of progression (18, 21). Much of this variability likely reflects
methodological differences in the assessment of subsyndromal bipolar symptomatology
across clinical and epidemiologic studies (22), as well as the degree of functional
impairment in these populations (23).

In an effort to identify youth with episodic mood disturbances who did not meet full criteria
for BD-1 or BD-II, Axelson et al. (24) operationalized criteria for bipolar disorder not
otherwise specified (BD-NOS) that were then used to recruit participants for the Course and
Outcome of Bipolar Youth (COBY) study. To meet the criteria for BD-NOS, participants
had to have at least four lifetime days (hot necessarily consecutive) with at least four hours
of either (i) elated mood plus two associated manic symptoms or (ii) irritable mood plus
three associated manic symptoms. Episodic mood disturbances had to be associated with a
clear change in functioning, could not meet full criteria for a manic or hypomanic episode,
and could not be mainly accounted for by other disorders. (This category includes youth
who meet DSM-1V criteria for cyclothymia.) Using these criteria, several important findings
from the COBY study have emerged. Youth with BD-NOS were shown to have a large
degree of functional impairment, and a high rate of family history of bipolar disorder (24).
Additionally, subsyndromal and syndromal manic episodes did not significantly differ
according to particular symptoms, such as elated versus irritable mood (24). Finally,
longitudinal follow-up has indicated a large degree of progression from BD-NOS to BD-I or
BD-11 (45% in five years), with family history being the primary predictor of this
progression (12, 25, 26).
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These data indicate that BD-NOS and BD-I are likely to be along a spectrum of disorder;
however, the question remains whether these results would also apply to a more broadly
defined population of youth with non-specific (and in many cases non-episodic) manic-type
symptoms. The Longitudinal Assessment of Manic Symptoms (LAMS) study provides an
ideal population in which to test the degree to which the COBY findings extend to a
clinically recruited population with less episodic manic-type symptoms. The LAMS study
recruited eligible youth from nine outpatient clinics, disproportionately selecting youth with
manic symptoms which were not necessarily episodic (27, 28). At study entry, less than one-
quarter of the youth fit criteria for bipolar spectrum disorders (BSD), defined as BD-1, BD-
I1, or BD-NOS (using COBY criteria, which includes cyclothymia).

Based on previous work, we predicted that youth with BD-NOS and BD-I (who, by
definition, have distinct episodes of manic symptoms) would share several clinical
characteristics, phenomenology, and family history, and that these groups would differ from
youth with no BSD (who do not have distinct episodes of manic symptoms). Specifically,
this paper tested the following hypotheses: (i) we predicted that BD-NOS and BD-I groups
would both have significant functional impairment, and that both groups would be more
impaired than a group with no BSD; (ii) we predicted that BD-NOS and BD-I would show
similar comorbidity, but would differ from the group with no BSD; and (iii) we predicted
that, compared to the no BSD group, the BD-NOS and BD-I groups would have an elevated
parental history of mania. Finally, we conducted an exploratory analysis to assess whether
phenomenology of manic symptomatology (determined by individual characteristics, such
as elated versus irritable mood) qualitatively differed between those with BD-1 and BD-
NOS.

Patients and methods

Participants

Details of the methods used in the LAMS study have been described elsewhere (28). Briefly,
this study recruited participants through a two-stage approach, designed to select for
elevated symptoms of mania (ESM). A total of 3,329 children (ages 6 years to 12 years and
11 months) were invited to participate in initial screening; these youth were recruited from
nine outpatient clinics in Pittsburgh (PA, USA) and Cincinnati, Columbus, and Cleveland
(OH, USA) that were associated with participating universities. Inclusion criteria were: (i)
age within the specified range and (ii) both child and parent spoke English. Exclusion
criteria were: (i) having a prior visit to a participating outpatient clinic in the past year or (ii)
having a sibling already enrolled in the study.

Parents of 2,622 eligible youth agreed to participate, and completed the Parent General
Behavior Inventory-10 Item Mania Scale (PGBI-10M) (29), a validated screen for elevated
symptoms of mania (ESM). This scale consists of ten items scored on a scale of 0 to 3.
Based on their score, children were classified as ESM+ (score = 12) or ESM- (< 12). All of
the ESM+ children (n = 1,124) were invited to participate; n = 621 agreed and completed a
full assessment. For every 10 ESM+ children recruited, one ESM- youth was asked to
participate (ratio was 5:1 at clinics with a low volume); these ESM- subjects (n = 86) were
matched to the modal ESM+ child at the time of recruitment on demographic factors, and
sampled with replacement. The threshold of 12+ was selected because it was high enough to
enrich the cohort for youth with manic symptoms, but low enough to be only moderately
diagnostically specific, resulting in a study sample with a heterogeneous mix of
presentations.
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Baseline assessments gathered demographic data on participants, including age, sex, race,
ethnicity, and health insurance. Data were also collected on indicators of socioeconomic
status (parents’ education and employment status) and living situation (with both parents
versus not). A complete list of current and past psychotropic medications was also obtained
from the parent/guardian. The Family History Screen (FHS) (30) collected information on
15 psychiatric disorders and suicidal behavior in biological parents.

Interviewers assessed DSM-IV diagnoses by completing an augmented version of the
Schedule for Affective Disorders and Schizophrenia for School-Aged Children—Present and
Lifetime Episode (KSADS-PL) (31) with youths and their parents/guardians. Additional
data regarding depression and manic symptoms were collected using items derived from the
Washington University Kiddie Schedule for Affective Disorders (WASH-U-KSADS) (32),
augmented with items to screen for pervasive developmental disorders. The KSADS
Depression Rating Scale (KDRS) and KSADS Mania Rating Scale (KMRS) provided
filtered ratings of mood symptoms, meaning that symptom severity was measured
exclusively in the context of a mood episode. These ratings were collected for the two-week
period preceding baseline and for the most severe episode in the past.

Criteria for BD-NOS were derived from the Course Outcome of Bipolar Youth (COBY)
study (33). These included: (i) a distinctive period of abnormally elated, irritable, or
expansive mood plus two associated manic symptoms (three if mood is irritable); (ii) an
associated clear change in functioning; (iii) episodes lasting at least four hours in a 24-hour
period for = 4 lifetime days (not necessarily consecutive); and (iv) the child did not meet
criteria for BD-I or BD-II. Note that these criteria would include participants diagnosed with
cyclothymic disorder (14, 34). DSM-IV-TR criteria were used to diagnose BD-I and BD-I1,
as well as other psychiatric disorders. All diagnoses were confirmed by a licensed child
psychiatrist or psychologist.

The Young Mania Rating Scale (YMRS) (35, 36) and the Children’s Depression Rating
Scale-Revised (CDRS-R) (37) were also used to assess unfiltered mood symptoms at
baseline. These scales were rated independent of mood state (in a ‘what you see is what you
get’format). The Children’s Global Assessment Scale (CGAS) (38) was used to provide a
quantitative evaluation of child’s function (at home, school, and with peers). Data on global
functioning were obtained for the two-week period preceding data collection, as well as the
past two-week period with the most severe functional impairment.

Interviewer training and reliability of assessments

Interviewers were trained during an initial three-day meeting, followed by rating
assessments along with taped interviews; interviewers then administered the assessment
instruments. To minimize rater drift, interviewers rated taped administrations of the KSADS
throughout the data collection period. Kappa for all psychiatric diagnoses using this
instrument was 0.82; the kappa for BSD was 0.93 (27).

Statistical analyses

All analyses were conducted using SAS 9.2. First, unadjusted analyses were conducted.
Subsequently, analyses were adjusted for demographic variables associated with BD
diagnosis, using a cut-off p-value of < 0.2 to insure that no confounding variable was missed
in the adjustment. For continuous variables, an analysis of variance (ANOVA) was initially
used to assess differences between BD-NOS, BD-I, and no BSD groups. A generalized
linear model (PROC GLM) was used to yield quantitative estimates of differences in mean,
with 95% confidence intervals, and conduct covariate-adjusted analyses. Effect sizes
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(Cohen’s d) were calculated to assess quantitative differences on clinical scales between
groups (39).For categorical variables, chi-square tests were used to determine unadjusted
differences between BD-NOS, BD-I, and no BSD groups. Covariate-adjusted differences
were conducted using PROC GENMOD (log link, binomial distribution). PROC GENMOD
also yielded quantitative estimates of differences (prevalence ratios), with 95% confidence
intervals. When adjusted models did not converge (due to small numbers in a particular
cell), unadjusted models were used. To determine whether observed differences between
youth with and without BSD were due to the ESM- youth in the latter group, we re-ran
analyses excluding those children without ESM. We also assessed the reasons that youth
with BD-NOS did not meet criteria for manic episodes, and were thus not classified as BD-I.

To avoid inflating the type Il error risk, results were generally not corrected for multiple
corrections. However, to better assess differences in manic symptomatology between BD-
NOS versus BD-I, we indicate which of the uncorrected p-values would retain significance
upon correction for multiple comparisons using the false discovery rate (FDR) correction.

Demographics

Of the 707 study participants, 71 met criteria for BD-I, 88 for BD-NOS (11 of whom also
satisfied DSM-1V criteria for cyclothymic disorder), and 3 for BD-II at intake; 545 did not
meet criteria for a BSD. Because of the small number of youth with BDI-II, these
participants were excluded from further analyses, leaving a total of 704 participants for the
analyses below.

Basic demographic characteristics of the study population are shown in Table 1. Youth with
BSD were slightly older than those without a bipolar diagnosis (p = 0.01); there was no
difference in age between the youth with BD-NOS and those with BD-I. There was also no
significant difference between the BD-NOS and BD-I groups in regards to the duration or
onset date of BSD. Two-thirds (68%) of the overall cohort were male; however, the BD-
NOS group had a lower percentage of males than the no BSD group (51% versus 71%).
Both race and parental employment status differed across diagnosis. Children with BD-I
were more likely to be white and have at least one employed parent compared to those with
BD-NOS or no BSD. One-third (32%) of all participants were living with both natural
parents; this proportion did not differ across diagnostic groups.

Symptom severity and functional impairment

Both BD-NOS and BD-I groups had more mood symptoms at baseline than the children
with no BSD, as measured by the KDRS, KMRS, YMRS, and CDRS-R at intake (all p <
0.0001) (Table 2). Interestingly, these scores did not differ between youth with BD-NOS
and those with BD-I at baseline. When comparing symptom severity during the most severe
episode, youth with BD-NOS had lower KMRS scores compared to those with BD-I, while
both groups had significantly elevated scores compared to youth with no BSD.

A similar pattern was seen with estimates of global function, as quantified by the CGAS. At
baseline, both BD-NOS and BD-I groups had impaired function, as compared to the children
with no BSD (p < 0.0001). However, when asked about the most severe period, children
with BD-NOS were significantly less impaired than those with BD-1, while both groups
were significantly more impaired than those with no BSD.
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Comorbidity

Rates of comorbidity were quite high in this clinically recruited cohort (Table 3). ADHD
showed the highest rate of comorbidity. Two-thirds of the cohort had this diagnosis; rates
did not differ across diagnostic groups. Anxiety was found in 29% of our cohort; again, rates
did not differ across groups. Disruptive behavioral disorders were also very common,
particularly ODD, which was found in 37% of the cohort. Conduct disorder was more
common in those with BD-NOS and BD-I, as opposed to no BSD. ODD was less common
in the BD-1 group, as compared to both BD-NOS and no BSD. Pervasive developmental
disorder was fairly rare in this sample (6%), and no youth with BD-NOS were found to have
this disorder.

Phenomenology and treatment history

Table 3 shows associated severe phenomenological features. Approximately 19% of the
youth in this cohort had a history of suicidal ideation, while 2% had associated behavior or
attempts. Youth with BD-I (but not BD-NOS) were more likely to have a history of suicidal
ideation and attempts than those with no BSD, and were more likely to have been
hospitalized psychiatrically. Both BD-NOS and BD-I groups were more likely to have
psychatic features than those without BSD, although these features were less common in
youth with BD-NOS than BD-I. Interestingly, only a minority of youth in this cohort had
ever met criteria for a major depressive episode (15%), and this percentage did not differ
significantly across groups.

Children with BD-I (but not those with BD-NOS) were more likely to have been medicated,
either currently or in the past, than those without BSD (Table 3). Stimulants were the most
common medication (57%), followed by antipsychotics (27%), antidepressants (20%),
alpha-2 agonists (15%), and mood stabilizers (13%). Not surprisingly, antipsychotics and
mood stabilizers were less commonly prescribed to those with BD-NOS versus BD-1, but
both groups had higher rates of prescriptions than those without BSD (p < 0.0001). Youth
with BD-1 (but not those with BD-NOS) showed elevated rates of lifetime stimulants and
alpha-2 agonists, as compared to those with no BSD. No differences in rates of lifetime
antidepressant use were seen across groups.

Family history

Table 4 shows the proportion of children whose parent(s) have a psychiatric diagnosis. Rates
of parental history were the highest for depression (63%) and anxiety (43%) and did not
differ between the three diagnostic groups. Parental history of mania was reported in 20% of
the children. Children with BD-NOS and BD-I were more likely than children without a
BSD to have at least one parent with history of a manic episode (p = 0.0001); this proportion
did not differ significantly between those with BD-NOS vs. BD-1 (33% versus 42%).
Children with BD-NOS were more likely than those with no BSD to have a parental history
positive for conduct disorder and for psychosis; no other between group differences were
detected.

Sensitivity analyses

It is possible that the observed differences between youth with and without BSD were driven
by differential degree of ESM across bipolar diagnosis, particularly if ESM- youth were less
impaired than ESM+ participants. While 86% (466/545) of the youth with no BSD were
ESM+, the ESM+ rate was higher among those with BSD. Ninety-eight percent (86/88) of
those with BD-NOS and 93% (66/71) of those with BD-I were ESM+. However, analyses
excluding ESM-youth revealed qualitatively similar differences between youth with and
without BSD (see Tables 1-4).
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Manic symptoms in BD-l versus BD-NOS

Table 5 shows the frequency with which manic symptoms were endorsed during the most
severe lifetime manic episode. In general, symptoms were endorsed less frequently by youth
with BD-NOS, as compared to those with BD-I. However, while these differences were
statistically significant in some cases, their absolute value was fairly small. Decreased need
for sleep showed the greatest difference across diagnostic categories; 41% of those with BD-
NOS reported this symptom compared to 66% of youth with BD-I. Of note, while irritability
was a frequently occurring symptom, it was less common in youth with BD-NOS vs. BD-I
(73% versus 92%). The proportion of youth with elated mood was high in both groups, and
did not differ statistically across diagnosis. After adjusting for multiple comparisons (using
FDR correction), irritability, decreased need for sleep, poor judgment, and distractibility
retained significance at the corrected p < 0.05 level. Limiting the analysis to moderate or
severe symptoms yielded qualitatively similar results (not shown in table).

Reasons for the BD-NOS diagnosis

The most common reason that BD-NOS youth did not meet criteria for a manic episode was
insufficient duration of symptoms. Eighty-six of the 88 BD-NOS participants (98%) had
episodes lasting less than the seven-day requirement for mania. The degree to which BD-
NOS youth met the symptom criteria for mania (elevated mood plus three associated
symptoms, or irritable mood plus four associated symptoms) depended on the threshold
used. Using a mild threshold for all DSM-1V symptoms, 71/88 (81%) met symptom criteria
for a manic/hypomanic episode; using a moderate threshold, only 21/82 (24%) met symptom
criteria. A small minority of the BD-NOS youth (6/88, 7%) met both symptom and duration
criteria for hypomania, but had also had marked impairment during these episodes (which is
an exclusion criterion for hypomania in DSM-1V-TR). Of these six youth, only one had a
history of a major depressive episode, and would thus have met criteria for BD-I1 (were it
not for the marked impairment during the period of abnormally elevated/irritable mood).

Discussion

This well-characterized clinical cohort provides an ideal study population to assess the
diagnostic boundaries of bipolar disorder in youth. Previous clinical samples that assessed
this issue have been samples referred with suspicion of a bipolar or mood disorder diagnosis
(e.g., COBY) (11-13, 33, 40). In contrast, this study includes participants who presented at
outpatient psychiatric clinics, and were recruited based on a dimensional measure of manic
symptomatology. Thus it includes a large number of children who have non-specific manic
symptoms that could be attributable to a variety of psychopathologies, and can be compared
to those with episodic mood symptoms on the bipolar spectrum. This design allows us not
only to compare the clinical characteristics and family history of participants with a
diagnosis of BD-NOS and BD-I, but it also facilitates a comparison between those with and
without BSD.

These analyses of the baseline LAMS data reveal many similarities between BD-NOS and
BD-I youth, which are not shared by the clinically recruited sample without BSD, most of
whom also scored high on the PGBI-10M. Indicators of baseline impairment (CGAS,
KMRS, KDRS, YMRS, and CDRS-R) did not differ significantly between BD-NOS and
BD-I groups, but were more severe in these youth compared to those with no BSD.
Similarly, both BD-NOS and BD-I groups had an elevated parental history of mania, which
was not shared by those with no BSD. Prevalence of conduct disorder was similar in the
BD-NOS and BD-I groups, but elevated relative to the group without BSD. In contrast,
indicators of most severe past functioning showed a gradient according to disorder, with
significant differences in both worst lifetime CGAS and KMRS scores across groups, as
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well as the lifetime presence of psychotic features (BD-1 > BD-NOS > no BSD). Finally,
certain indicators of very severe dysfunction, such as suicidal ideation, suicidal behavior,
and history of hospitalization were elevated in the BD-1 group, but not the BD-NOS group
(as compared to those without BSD). The latter is not surprising, given that psychiatric
hospitalization is part of the DSM-1V criteria for a manic episode (34). Excluding the ESM-
participants did not qualitatively change results, indicating that differences between those
with and without BSD were not driven by the youth without manic symptoms.

Comparison between the clinical presentation of BD-NOS and BD-I also indicates many
similarities. BD-NOS and BD-I youth had a similar age of onset and duration of BSD.
Additionally, manic symptoms did not differ extensively between BD-NOS and BD-I.
Several manic symptoms were significantly more likely to be present in participants with
BD-I than with BD-NOS: irritable mood, decreased need for sleep, distractibility, racing
thoughts, flight of ideas, and poor judgment. However, similar to findings from the COBY
study (24), effect sizes were small and did not reflect qualitatively different episodes.
Interestingly, the current results do not indicate a significant difference in the proportion of
BD-NOS versus BD-I with elated mood, and youth with BD-NOS are less likely to be
irritable than those with BD-I. Thus, it is unlikely that the BD-NOS presentation is a variant
of the chronic irritability described by previous authors (41). These results are consistent
with data from Van Meter et al. that showed high levels of irritability in youth with
cyclothymia and BD-NOS (as compared with ADHD and depression), but slightly lower
relative to BD-1 and BD-II (42).

The above findings are consistent with the interpretation that BD-NOS and BD-I share
similar characteristics, and are along a spectrum of bipolarity, while youth without distinct
episodes of manic symptoms do not seem to share many of these characteristics. However,
as would be expected, youth with BD-1 are more likely than those with BD-NOS to have
more severe past presentations, with worse functional impairment during the most serious
lifetime episode, as well as an increased rate of hospitalizations and suicidality. These
results are remarkably consistent with the COBY data, which also showed no significant
difference between BD-NOS and BD-1 on many factors (such as family history and
comorbidity), though there were differences on indicators of severe illness (hospitalization,
psychosis, and suicide attempts) (24). Findings are also consistent with other groups that
have found an elevated family history of mania in youth with both syndromal and sub-
syndromal BD, but not major depressive disorder (11, 18).

This study indicates a high degree of comorbidity in this cohort, similar to previous work,
particularly in pediatric samples. ADHD and ODD are the most common disorders in this
cohort, with 2/3 of youth meeting diagnostic criteria for ADHD and 1/3 for ODD. These are
comparable to previous clinical samples (2, 24, 43), but are higher than co-morbidities seen
in epidemiologic samples (18, 44). Rates of ADHD and anxiety did not differ across bipolar
diagnostic category, consistent with prior results (11, 44). However, the disruptive
behavioral disorders showed an interesting pattern of results. Both BD-NOS and BD-I
groups had a higher frequency of conduct disorder, as compared to the group with no BSD.
This is consistent with previous research, which has shown elevated conduct disorder and
criminal activity in youth and adults on the bipolar spectrum (6, 46). In contrast, ODD was
found to be less common in the BD-I group, as compared to both those with BD-NOS and
those without BSD. This result was unexpected, has not been found in COBY or other
similar studies, and is difficult to interpret. One possible explanation is that, with the
lengthier and more discrete episodes that define BD-I (as opposed to BD-NOS), it is easier
to distinguish whether symptoms of oppositionality and defiance were associated with mood
episodes versus the more chronic pattern that occurs with a diagnosis of ODD.
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The vast majority of BD-NOS youth in this cohort failed to meet duration criteria for mania
or hypomania, similar to findings from the COBY study (24). However, a sizeable minority
of BD-NOS youth also failed to meet symptom criteria for a manic episode, which is in
contrast to the COBY study sample (where 99.6% of the BD-NOS youth met symptom
criteria). These differences are likely attributable to differences in recruiting strategies, since
COBY youth were referred based on the suspicion of having bipolar disorder. Thus it is not
surprising that almost all of the BD-NOS youth in COBY met symptom criteria.

A number of limitations should be taken into account when interpreting these data. First, this
is a clinically derived sample, and thus is not necessarily characteristic of youth in the
community. Additionally, these youth were recruited from clinics associated with major
medical centers in Western Pennsylvania and Ohio, so they might not be representative of
other regions of the country. Second, analyses focused on the baseline data from the LAMS
study, and as with any cross-sectional analysis, there are limitations when interpreting the
causality of observed associations. Longitudinal data are currently being collected, and will
likely yield valuable insights regarding clinical trajectory and biomarkers distinguishing
youth with subsyndromal presentations of BD. It also is important to note that we included
cyclothymic disorder with BD-NOS. The combined operational definition is consistent with
much prior research (11, 45) and facilitates comparison across studies as well as providing
larger n for statistical analyses. However, it is possible that cyclothymic disorder may have
some different clinical features from other presentations included in the NOS category (13,
14). Finally, although the LAMS study has a large sample size, the number of youth with
BD-NOS or BD-I is a smaller proportion of the population, and thus we might not have the
power to detect small differences, particularly between BD-NOS and BD-I. We did not have
a sufficient number of cases with BD-I1 to permit statistical analyses.

The existing literature and the current results indicate that BD-NOS and BD-I are on a
spectrum of bipolarity that share clinical characteristics, phenomenology, and family history
of mania, and that these characteristics are not shared by youth with less episodic mood
symptoms. The differences seen between those with and without BSD are especially
striking, given that the majority of this cohort (including those with no BSD) was selected to
have ESM. Thus, this analysis provides evidence for qualitative differences between those
with episodic versus non-episodic manic symptoms, even when the episodes are too short to
meet duration criteria for mania or hypomania.

While this is a cross-sectional analysis, it provides important insight into the appropriate
diagnostic boundaries of bipolar disorder in youth, which will likely have implications for
prognosis and treatment. These results support the hypothesis that current duration criteria in
the DSM-1V-TR are perhaps too stringent, given the evidence that youth with even short
manic episodes might have an underlying bipolar diathesis. If supported by future
longitudinal analyses, this has important implications for diagnostic criteria in future
versions of the DSM. These findings also highlight the clinical importance of assessing
subsyndromal manic symptoms in pediatric populations, even if they don’t meet full
syndromal criteria for BD-1 or BD-II, and the need to develop appropriate treatments for
these youth. Future work will determine the clinical trajectory of these participants, as well
as seek to identify neuroimaging and neurocognitive biomarkers of progression.

Acknowledgments

We thank Linda Marsh for help in the preparation of this manuscript. This study was supported by the National
Institute of Mental Health (NIMH) (R01-MHO073967; R01-MH073801; R01-MH073953; R01-MH073816). We
thank NIMH for their support, but acknowledge that the findings and conclusions presented in this paper are those
of the authors alone, and do not necessarily reflect the opinions of NIMH.

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Hafeman et al.

Page 10

Disclosures

RLF receives or has received research support, acted as a consultant, received royalties from, and/or served on a
speakers bureau for Abbott, Addrenex, Alexza, American Psychiatric Press, AstraZeneca, Biovail, Bristol-Myers
Squibb, Dainippon Sumitomo Pharma, Forest, GlaxoSmithKline, Guilford Press, Johns Hopkins University Press,
Johnson & Johnson, KemPharm Lilly, Lundbeck, Merck, National Institutes of Health, Neuropharm, Novartis,
Noven, Organon, Otsuka, Pfizer, Physicians’ Post-Graduate Press, Rhodes Pharmaceuticals, Roche, Sage, Sanofi-
Aventis, Schering-Plough, Seaside Therapeutics, Sepracore, Shionogi, Shire, Solvay, Stanley Medical Research
Institute, Sunovion, Supernus Pharmaceuticals, Transcept Pharmaceuticals, Validus, WebMD, and Wyeth. MAF
receives royalties from Guilford Press, APPI, and CFPSI. RAK receives or has received research support, and has
acted as a consultant and/or served on a speakers bureau for Forest, AstraZeneca, Current Psychiatry, and the
REACH Foundation. EAY has received travel support from or consulted with Bristol-Myers Squibb, and
Lundbeck. LEA receives or has received research support, acted as a consultant, and/or served on a speakers bureau
for Abbott, Celgene, Cure Mark, Eli Lilly & Co., McNeil, Novartis, Noven, Neuropharm, Organon, Shire, Sigma
Tau, and Targacept. TWF has received federal funding or research support from, acted as a consultant to, received
travel support from, and/or received a speakers honorarium from Forest Laboratories, Ecoeos, IntegraGen, Shire
Development, Bristol-Myers Squibb, National Institutes of Health, and the Brain and Behavior Research
Foundation. BB receives royalties from Random House and Lippincott Williams & Wilkins, and grant support from
NIMH. DH, DA, CD, SMH, NR, MKG, JCH-H, JD, and BMR have no financial interests to disclose.

References

1. Luby JL, Navsaria N. Pediatric bipolar disorder: evidence for prodromal states and early markers. J
Child Psychol Psychiatry. 2010; 51:459-471. [PubMed: 20085607]

2. Nadkarni RB, Fristad MA. Clinical course of children with a depressive spectrum disorder and
transient manic symptoms. Bipolar Disord. 2010; 12:494-503. [PubMed: 20712750]

3. Shaw JA, Egeland JA, Endicott J, Allen CR, Hostetter AM. A 10-year prospective study of
prodromal patterns for bipolar disorder among Amish youth. J Am Acad Child Adolesc Psychiatry.
2005; 44:1104-1111. [PubMed: 16239857]

4. Tijssen MJ, van Os J, Wittchen HU, et al. Evidence that bipolar disorder is the poor outcome
fraction of a common developmental phenotype: an 8-year cohort study in young people. Psychol
Med. 2010; 40:289-299. [PubMed: 19515266]

5. Tijssen MJ, van Os J, Wittchen HU, et al. Prediction of transition from common adolescent bipolar
experiences to bipolar disorder: 10-year study. Br J Psychiatry. 2010; 196:102-108. [PubMed:
20118453]

6. Zimmermann P, Bruckl T, Nocon A, et al. Heterogeneity of DSM-1V major depressive disorder as a
consequence of subthreshold bipolarity. Arch Gen Psychiatry. 2009; 66:1341-1352. [PubMed:
19996039]

7. Van Meter A, Moreira AL, Youngstrom EA. Meta-analysis of epidemiological studies of pediatric
bipolar disorder. J Clin Psychiatry. 2011; 72:1250-1256. [PubMed: 21672501]

8. Merikangas KR, He JP, Burstein M, et al. Lifetime prevalence of mental disorders in U. S.
adolescents: results from the National Comorbidity Survey Replication—Adolescent Supplement
(NCS-A). J Am Acad Child Adolesc Psychiatry. 2010; 49:980-989. [PubMed: 20855043]

9. Nusslock R, Frank E. Subthreshold bipolarity: diagnostic issues and challenges. Bipolar Disord.
2011; 13:587-603. [PubMed: 22085472]

10. Maalouf FT, Porta G, Vitiello B, et al. Do sub-syndromal manic symptoms influence outcome in
treatment resistant depression in adolescents? A latent class analysis from the TORDIA study. J
Affect Disord. 2012; 138:86-95. [PubMed: 22284022]

11. Findling RL, Youngstrom EA, McNamara NK, et al. Early symptoms of mania and the role of
parental risk. Bipolar Disord. 2005; 7:623-634. [PubMed: 16403188]

12. Axelson DA, Birmaher B, Strober MA, et al. Course of subthreshold bipolar disorder in youth:
diagnostic progression from bipolar disorder not otherwise specified. J Am Acad Child Adolesc
Psychiatry. 2011; 50:1001-1016. [PubMed: 21961775]

13. Van Meter A, Youngstrom EA, Youngstrom JK, Feeny NC, Findling RL. Examining the validity
of cyclothymic disorder in a youth sample. J Affect Disord. 2011; 132:55-63. [PubMed:
21396717]

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Hafeman et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Page 11

Van Meter AR, Youngstrom EA, Findling RL. Cyclothymic disorder: a critical review. Clin
Psychology Rev. 2012; 32:229-243.

Parker G, McCraw S, Fletcher K. Cyclothymia. Depress Anxiety. 2012; 29:487-494. [PubMed:
22553122]

Youngstrom EA, Van Meter A, Algorta GP. The bipolar spectrum: myth or reality? Curr
Psychiatry Rep. 2010; 12:479-489. [PubMed: 20857347]

Stringaris A, Santosh P, Leibenluft E, Goodman R. Youth meeting symptom and impairment
criteria for mania-like episodes lasting less than four days: an epidemiological enquiry. J Child
Psychol Psychiatry. 2010; 51:31-38. [PubMed: 19686330]

Lewinsohn PM, Klein DN, Seeley JR. Bipolar disorder during adolescence and young adulthood in
a community sample. Bipolar Disord. 2000; 2:281-293. [PubMed: 11249806]

Carlson GA, Glovinsky I. The concept of bipolar disorder in children: a history of the bipolar
controversy. Child Adolesc Psychiatr Clin N Am. 2009; 18:257-271. [PubMed: 19264263]

Leibenluft E. Severe mood dysregulation, irritability, and the diagnostic boundaries of bipolar
disorder in youths. Am J Psychiatry. 2011; 168:129-142. [PubMed: 21123313]

Stringaris A, Cohen P, Pine DS, Leibenluft E. Adult outcomes of youth irritability: a 20-year
prospective community-based study. Am J Psychiatry. 2009; 166:1048-1054. [PubMed:
19570932]

Rettew DC, Lynch AD, Achenbach TM, Dumenci L, lvanova MY. Meta-analyses of agreement
between diagnoses made from clinical evaluations and standardized diagnostic interviews. Int J
Methods Psychiatr Res. 2009; 18:169-184. [PubMed: 19701924]

Berkson J. Limitations of the application of fourfold tables to hospital data. Biometrics. 1946;
2:47-53. [PubMed: 21001024]

Axelson D, Birmaher B, Strober M, et al. Phenomenology of children and adolescents with bipolar
spectrum disorders. Arch Gen Psychiatry. 2006; 63:1139-1148. [PubMed: 17015816]

Birmaher B, Axelson D, Goldstein B, et al. Four-year longitudinal course of children and
adolescents with bipolar spectrum disorders: the Course and Outcome of Bipolar Youth (COBY)
study. Am J Psychiatry. 2009; 166:795-804. [PubMed: 19448190]

Birmaher B, Axelson D, Strober M, et al. Clinical course of children and adolescents with bipolar
spectrum disorders. Arch Gen Psychiatry. 2006; 63:175-183. [PubMed: 16461861]

Findling RL, Youngstrom EA, Fristad MA, et al. Characteristics of children with elevated
symptoms of mania: the Longitudinal Assessment of Manic Symptoms (LAMS) study. J Clin
Psychiatry. 2010; 71:1664-1672. [PubMed: 21034685]

Horwitz SM, Demeter CA, Pagano ME, et al. Longitudinal Assessment of Manic Symptoms
(LAMS) study: background, design, and initial screening results. J Clin Psychiatry. 2010;
71:1511-1517. [PubMed: 21034684]

Youngstrom EA, Frazier TW, Demeter C, Calabrese JR, Findling RL. Developing a 10-item mania
scale from the Parent General Behavior Inventory for children and adolescents. J Clin Psychiatry.
2008; 69:831-839. [PubMed: 18452343]

Weissman MM, Wickramaratne P, Adams P, Wolk S, Verdeli H, Olfson M. Brief screening for
family psychiatric history: the family history screen. Arch Gen Psychiatry. 2000; 57:675-682.
[PubMed: 10891038]

Kaufman J, Birmaher B, Brent D, et al. Schedule for Affective Disorders and Schizophrenia for
School-Age Children-Present and Lifetime version (K-SADS-PL): initial reliability and validity
data. J Am Acad Child Adolesc Psychiatry. 1997; 36:980-988. [PubMed: 9204677]

Geller B, Zimerman B, Williams M, et al. Reliability of the Washington University in St. Louis
Kiddie Schedule for Affective Disorders and Schizophrenia (WASH-U-KSADS) mania and rapid
cycling sections. J Am Acad Child Adolesc Psychiatry. 2001; 40:450-455. [PubMed: 11314571]
Birmaher B, Axelson D, Strober M, et al. Clinical course of children and adolescents with bipolar
spectrum disorders. Arch Gen Psychiatry. 2006; 63:175-183. [PubMed: 16461861]

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 4th—Text
Revision ed. Washington, DC: 2001.

Young RC, Biggs JT, Ziegler VE, Meyer DA. A rating scale for mania: reliability, validity, and
sensitivity. Br J Psychiatry. 1978; 133:429-435. [PubMed: 728692]

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Hafeman et al.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

Page 12

Fristad MA, Weller EB, Weller RA. The mania rating scale: can it be used in children? A
preliminary report. J Am Acad Child Adolesc Psychiatry. 1992; 31:252-257. [PubMed: 1564026]

Poznanski EO, Miller E, Salguero C, Kelsh RC. Preliminary studies of the reliability and validity
of the Children's Depression Rating Scale. J Am Acad Child Psychiatry. 1984; 23:191-197.
[PubMed: 6715741]

Shaffer D, Gould MS, Brasic J, et al. A children's global assessment scale (CGAS). Arch Gen
Psychiatry. 1983; 40:1228-1231. [PubMed: 6639293]

Cohen, J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. Hillsdale: Lawrence A
Erlbaum Associates; 1988.

Nadkarni RB, Fristad MA. Clinical course of children with a depressive spectrum disorder and
transient manic symptoms. Bipolar Disord. 2010; 12:494-503. [PubMed: 20712750]

Leibenluft E. Severe mood dysregulation, irritability, and the diagnostic boundaries of bipolar
disorder in youths. Am J Psychiatry. 2011; 168:129-142. [PubMed: 21123313]

Van Meter A, Youngstrom EA, Youngstrom JK, Feeny NC, Findling RL. Examining the validity
of cyclothymic disorder in a youth sample. J Affect Disord. 2011; 132:55-63. [PubMed:
21396717]

Kowatch RA, Youngstrom EA, Danielyan A, Findling RL. Review and meta-analysis of the
phenomenology and clinical characteristics of mania in children and adolescents. Bipolar Disord.
2005; 7:483-496. [PubMed: 16403174]

Merikangas KR, Pato M. Recent developments in the epidemiology of bipolar disorder in adults
and children: magnitude, correlates, and future directions. Clin Psychology: Sci Pract. 2009;
16:121-133.

Axelson DA, Birmaher B, Strober M, et al. Phenomenology of children and adolescents with
bipolar spectrum disorders. Arch Gen Psychiatry. 2006; 63:1139-1148. [PubMed: 17015816]
Biederman J, Faraone SV, Chu MP, Wozniak J. Further evidence of a bidirectional overlap
between juvenile mania and conduct disorder in children. J Am Acad Child Adolesc Psychiatry.
1999; 38:468-476. [PubMed: 10199120]

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



Page 13

Hafeman et al.

‘uoleanpa [euated pue ‘aoes ‘Japuab ‘abe 1oy csms._u/\u

'sisAJeue ay} woly (ZT S eluew Jo swoldwAs pajeas)s) syuedionied -|NST Buipnjoxa Jaye anjea-d

q
'plog ur umoys

ale sisouBelp Jejodig ss00e S9OURIRIP JUBILIUBIS 'UMOYS BB (1D %S6 UIM) Suesll Ul 9dualaglp ‘(aBe) sajgerien snonunuod 104 ‘pajussaid ale (1D %G6 YHM) solel sousjeAsid ‘sajqelien [eatiofared jod,

"UOIRIABD pJepuels = S ‘[eAIBIUI 30UBPIIUO0D = [ ‘I8pJosip wnnoads Jejodiq = @Sy 1epiosip | Jejodiq = [-Qg ‘paiioads asIvuaLIO Jou Japiosip Jejodiq = SON-Ad

NIH-PA Author Manuscript

NIH-PA Author Manuscript

. (s8=u) (95T =)
- - - (0r0's60-)ero- | 110 | 0800=4 - Lz¥ee | ve¥ee | SeFTE sIeak ‘uoneing

. (s8=u) (95T =)
- - - (€60 '69°0-) ¢T°0 L0 | 2800=S - 8z¥59 | 8z¥89 | s8TFL9 sIeak 195U0 JO 3By
ds F uesw ‘sonsiusloeIRYd 4S9
(zes/e91) | (0L/€2) (069/£22) sjuased [einyeu
€50 (67'1'€L0)¥0T | (95T 'S8°0)ST'T (1212200 1TT 190 08'0=¢X 91 62 7'9€ €2¢e yrog yum Buinrg
(evs/82) (20./199) pakojdwsa
0] (127'86'0)60T | (9T'T'€6'0) ¥0'T (60'T '€8°0) 56°0 €80 0zz=2X 8'8. 6'S8 818 6'6L Wared T 2
(e¥5/0T2) (z0L/LL2) aa1fap abs|j0o
1200 (0sT'2tT) 2yt | (ETT'650) 2870 (¥8°0 '07°0) 850 v000 | TTT=¢X 188 6'vS 8'TE G'6E seyjuased T 2
0/ ‘so13S14810RARYD AJILLR)/SNIR]S J1LLIOU0IS0II0S
9.0 (897 '€90) 2. T | (€L2'v2’0)08°0 (20'z'1T0) L¥'0 670 =X a4 0L v'e vy oluedsiH % ‘Aniuyg
50000 (ezrT'20T)eTT | (BT'T'¥8'0) 00T (66°0'99°0) T80 500 v0'9 = X 829 gl g9 19 SIYM % ‘8oey
1100 (60T'92°0)T6'0 | (68°0'85°0) 20 (€0'T'09°0) 62°0 1000 | 8€T=¢X 8°0L 879 11§ 829 8[ewW 9 ‘Xas
8200 (56:0'00°0) 87°0 | (9670 0T°0) €50 (99°0 ‘s5°0-) 90°0 ¥10°0 8cv=4 | 6TF¢6 | TZ¥86 | 1286 6TFV6 as F uesw ‘sieak ‘oby
solydeabowag

(@enrea-d) | (10 %56) asg | (10 %56) asaON | (10 %G6) 1-ag | enjen-d | onsnerss | (sv5=u) [ (tz=u) | (88=u) [ (voL=u)

siskjeue | ON'SNSISA |-Qg | SNSISA SON-Ag snsi1an SON-Ag asd oN 1-ag SON-ag | swalans ||v
Aunnisuss
2SS0y J1ydesbowsg
T algel

NIH-PA Author Manuscript

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



Page 14

Hafeman et al.

= SY9DD ‘pasiney-s]eas Buney uoissaidaq s,UaIp|IyD = H-SHAD 8[eas Buiey eiuely BUNoA = S

‘uolreanpa [ejuated pue ‘aoes ‘Japuab ‘abe 1oy umm:.—udm

'sisAjeue ay}) wouy (ZT > eluew Jo swoidwAs parens)s) siuediofed -|NS3 Buipnjoxs Jaye anjea-d

q

‘P10Q Ul UMOYS Je S30UBIaYIP JUedIubIs ‘sisoufelp Jejodiq SS04oe Pale|ndfed aie (D S,Usyo)) SazIs SUIER

'9|BIS JUBWISSASSY |eqo|9 S, uaIp[iyd

HINA ‘81eds Buney elueiN SAVS-M = SHINM ‘8]eas Buney uoissaidad (SAVS-M) uaip|iyd paby-jooyds

10} e1Ua1ydozIydS pue SIBPI0SIQ SAIIBYY 10} 3INPAYIS = SHA {[AISIUI BOUSPILUOD = |D ‘1aplosip wnuioads Jejodiq = @sg ‘iapiosip | Jejodig = |-Qg ‘parsioads asimiayio Jou Japiosip Jejodiq = SON-Ag

NIH-PA Author Manuscript

NIH-PA Author Manuscript

. (L6Z =U) (g5 =) (15=U) (eor =u) awney|
10000> | (T000°0>)6L°0- (20°0) 9€°0- (€0°0) 2v0 10000 > 05'ST 86F905 | 66FCEy | LLF69 6'6 F T'6V 81985 1S0W SYDD
. (evs=u) (02=) (28=U) (002 =u)
70000> | (10000 >) €50~ (2000°0) ¥¥°0- (£5°0) 60°0 10000 > olvl YOTF565 | GOTF605 | 98F€TS | €0TF9S auljaseq 1e SY9D
Juswredwi [euonoun4
10000 > (200) 820 (T000°0 >) ¥5°0 (1T°0) 92°0 10000 > o€l YOTF9¢€E | OTTFTLE | LOTF86E | OTTFTLE | 8ulsseq e ¥y-SyAD
10000 > (10000 >) IS'T (T000'0>) €V'T (29°0) 80°0- 10000 > oTeT SLFZYT | S0TF6SC | §LF2CSe T6FL9T auljaseq 1e SHINA
(r¥G =u) (02=) (18=u) (toL=u)
10000 > (T0000>) 0T'E (T0000>) L£2 (10000 >) €2°0- | T0000 > 26vY T9FTL €LFG9C | 85F6'12 Y6 F6°0T | J9A8s 1s0W :SHINM
(rrG =u) (e0L=u)
70000 > (1T0000>) TT'Z (T000°0>) 202 (58°0) €0°0- 10000 > 299¢ 6G¥99 | 80TF602 | ¥'L¥50C 6'8¥86 auljaseq 1e SHIAM
10000 > (z00°0) 6€°0 (T000°0 >) 65°0 (zz'0) 020 10000 > 2C9T 9GFT9 99788 Z9FTOT 09%69 auljaseq 1e SHAM
A1anss wordwAs
(gonrea-d) | (enrea-d)asg | (snjea-d)asgoN | (enrea-d) |-gg | enjen-d | (d) onsners | (Sy5 =) (tL=u) (88 =) (voL =u)
siskjeue ONSNsIaA |-ad | snsisASON-Ad | sns4sn SON-Ag asd oN 1-ag SON-ag | swalagns v
Aunnisuss
2S9|eas [ealuld
Z?9lgel

NIH-PA Author Manuscript

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



Page 15

Hafeman et al.

"PlOQ Ul UMOUS 81 SouaJaIp Juedliubls ‘sisoubelp Jejodig Ssoloe paje|nofes aie sonel sousensid,,

"JapJosip ewuawdolanap aalseAlad = qad 4ap4osip Juelap euonisoddo = ggo ‘deplosip AlanoeiadAy
121J9p-UoNUsYIe = QHAYV :[eAJIaIUl 8dUBPIIU0D = | ‘JapJosip wnuydads Jejodiq = 4sg ‘4apiosip | Jejodig = |-g ‘paijioads asimuayio Jou Japlosip Jejodig = SON-Ag usdlad se pauodal are sanfep

£00°0 (62'€T) 6T (91'5°0) 60 (60'20) 50 9000 | pTOT=cXPEM | ger 782 an TST 1s1uobe z-eydyy
200 rToneT (@1'80)0T (T1'20)80 oro | por=cXprem 955 069 895 TS uenwins
90 (180 TT (5T'90) 0T (r'1'50)80 2o | po0o=cXprm 08T 962 voz S6T Juessaldapnuy
10000 > (86'9%) L9 (9e'TT)0C (s0'z0)€0 7000°0 > €66 = X €L €6v 8vT gzt 18z111qe)s poon
70000 > (9e'v2) 62 (czTT)ST @o'v0)s0 | T0000> | pr'96 =X Pl 602 979 962 192 anoyoAsdnuy
50000 rTTTET (21'60)07T (0T°20)80 10000 | pt'¥T =X PlEM 965 6'G8 7’19 529 patealpaW Jang

(swinayly) uonesipsin

T000°0 > (rer'1e) 6L (Lz'votr (e'0's00) T0 T000°0 > 7G0T =X €9 [444 L'S 76 pazifendsoy Jan3

(28/1) (€0L/sT)
2100 (T91'12) 8 (291080 (TT200) T0 5000°0 76T =X GT g8 T 12

(28/02) | (e0L/zET)

70000 (Te'sTee (Tz'60) €T ©Tv0) 90 | T0000> | pOT =2X PrEM 8'GT 9'9g 0'€z 881 uoneap! [epIoing
) x aposida
190 (0z'r0)et (61'80)2T (6T's0) 0T £9°0 p60=2%PIEM 0T L'6T r'oz YT anIssaldap swnayl
70000 > (6822 6% (9v'11) 272 ©T'70)v0 | To000> | p8L2=2X PEM X% ¥4 zoT TL sainyea) oNoYoAsd
(swnaiy) sainyeay [es1fojouswiouayd
900 - - - €00 69 =X el 0L 0 v'9 aad
£00°0 (£0'20) 70 (£1'80) 0T Ts'vn e 000 | p60T =X Prem T'6€ 184 607 8'9g aao
200 (sy'enee 6eTTTC (027060 100 68 =X 19 TvT gzT L'l JapJosip 1onpuod
£7'0 (21'60) 0T (€T'0TTT (€T'60)TT 80 p6T=2X Plem 9'99 0'29 A 9'99 aHav
€50 (£7'90) 60 (£1'90)60 (21'90) 07T 69°0 pL0=2X Prem v'6z 9'6¢ el 162 Asixuy
$19pJ0SIP PII0Wod Jo A10ISIY awWIa
oenrea-d) | o %wse)asa | 1o wse) asa | q(10 %s6) 1-ag | enread onshers Grs=u) [ (tz=u) | (88=U) | (y0,=u)
sisAjeue ON snsJaA |-ag | oN snsueA SON-ag | snsusa SON-ag asgonN 1-ag SON-A89 | sposlgns
AlAnisuss 1\

2S21N1LaJ [LOIUIND pUR SBNIPIGIOW0)D

€9lgel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



Page 16

Hafeman et al.

‘uolreanpa [euated pue ‘aoes ‘Japuab ‘abe 1oy usm:._u/\b

‘sisAjeue wouy syuedionted -\S3 Buipnjoxe Jayye w:_m>-n_u

‘sonel mocm_msen_c

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



Page 17

*A101s1y sjuated [ea160]01g UMOUY JO Jaquinu ‘uoieanpa Jeiualed ‘aoel ‘xas ‘abe 10y uSm:_B\u
'sisAjeur ay} wouy (ZT > eiuew Jo swoidwAs parens)s) siuedionted -|NST Buipnjoxa Jaye m_:_?.n_Q
"PIOg Ul UMOYS ale saoualayIp Juednyiubis ‘sisoubelp Jejodiq ssoioe pare|nafes ale solel aousfenald,

“Japlosip AlianoeiadAy
1191j9p-uonuslle = QHAV :[eAJI8Iul 8dUBPIU0I = [D ‘I8pJosip wnuidads Jejodig = gsg ‘4epiosip | Jejodiq = |-Qg ‘paijoads asimiaylo jou Japlosip Jejodiq = SON-Qg Jusdlad se paliodal are senfes

Hafeman et al.

NIH-PA Author Manuscript

NIH-PA Author Manuscript

95T= | (ppsreen) 1dwane aproins
70 r'go)eT | 1602t | (2190 0T 170 2X prem v (oL/6T) T'L2 782 (20£/99T7) 9°'€2
o¥0= (evs/sye) aouapuadap
9.0 (216007 | (2T'600T | (€T'60)0T 18°0 X PIEM TSy (tz0e) ey | (L8iv) 908 | (TOL/6TE) S'SY 2oUBISgNS
100 @1v080 | 6zTDS8T | 660712 100 e6=¢X | (tvs/Le)sot | (69/9) 28 | (28/9T) v'8T | (269/64) £TT SIS0YIAsd
080= (1€5/182) (0L/8¢) Kapxuy
€90 160 TT | (ZT'80)0T | (212060 GL°0 2X prem €S €S (98/5%) €25 | (€69/79€) S¢S
95V= | (opsi0Te) 43piosip
600 e1200T | OT'0T)ET | (BT'60)ET 170 2X Prem 6'8E (69/22) 6'1€ | (28/%%) 9°05 | (969/912) L'6€ 10npuod
060= (885/LT) aHav
290 19060 | 9OT'80)2T | (ZZ'L0)€T 690 <X PreM €2 (02/91) 622 | (98/52) T'62 | (¥69/88T) T°L2
oL T= (ev5/z€8) uoissaidag
0Z'0 €160 TT | €T'60TT | (T80 0T €0 2X prem 119 (69/8%) 9'69 | (g8/69) ¥'69 | (169/6EY) 0°'€9
2€'22= elue
1000°0 z'enoz | @z TDsT | 150 80 | T0000> | X PreM | (0s/82) v'sT | (vor2) zew | (e8122) 62 | (esorzet) €0z
(genren-d) | (10 %s6) (10 %36) (10%¢s6) | enrea-d | onsners | (5pG =) (tr=u) (88 =) (ror=u) | Moy erussed
siskjeue asd oN asgd 1-ag snsaan asg oN 1-ag SON-ad syoalgns ||V
>u_.>_u_m:wm SNSJaA |-Adgd ON SNSJIsA SON-dg
o SON-ag
2AI01S1Y Af1le
¥ 8|qel

NIH-PA Author Manuscript

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



Page 18

Hafeman et al.

NIH-PA Author Manuscript

*K101s1Y 3]qR|IeAR Ynm sjuaied Jo Jaquinu pue ‘uoieanps [euated ‘aoel ‘xas ‘abe 1oy parsnipe sunsey,

‘papn|aul alam (813A8S 10 ‘Blelapow ‘priw) A1sanas Aue Jo swoidwAs “(1odal pl1yd pue jualed Jo Arewiwins) SHIAM WOy el Sajqeriep

q

"PlOg Ul UMOUS 81 S80UaIaIp Jued1IubIs ‘sisouBelp Jejodiq Ssoloe pale|nofes aie solel sousensld,,

‘[eAIB)UI BOUBPIUOID = |D ‘JapJosIp | Jejodiq = |-Qg ‘pai1oads asimiaylo Jou Japlosip Jejodiq = SON-Ag 1usdiad se payiodal are sanjeA

(L0T°26'0) 20T 810 150 €08 zs8 Aunae poo
(¥2'1'6L°0) 66°0 960 000 L'6T (£8/27) G'6T AnpenxasiadAH
(€0'T'€L'0) 280 110 95°C (0L/52) L'se 9TC Auniyesio paseasou
(L0T'8L°0) T6'0 920 627 9'9¢ 9'62 Aunnonpoud paseaioul
J0INRY3Q
(80'T '6L°0) 26°0 ve0 060 2'se v'8e snotreBalb ‘pangiyuiun
(007 '8'0) 260 900 8y'e v'0L 895 BuiyBney ayerdosddeul
(TT'T°26'0) ¥0'T 820 LTT zel €L AunnoesadAy 1010
(16'0 '¥8'0) 06'0 p€000 6.8 L8 9€9 Anjignoensia
(96'0'18°0)88°0 | pEEOOD 29'8 8TL T8 JuawBpnf J0od
(€T'T'26'0) SO'T 20 6v'T 0'69 v'8L uopenGe Jojowoyohsd
(660 '6.°0) 88°0 €00 897 909 g'ay seapl 4o b1l
(86'0 '¥8'0) 16'0 100 86'G Gl 9'€9 siyBnoys Buroey
(20T '06°0) 96°0 810 6LT 6'G8 LeL (oaads painssald
(00'T ‘6L°0) 88°0 1500 08'€ G'es G'L€ Aysoipuein
Aianoe
(20T '28'0) 16'0 600 082 8.5 zey pajoalip-[eob pasealou]
(S0°T '€6°0) 660 SL0 010 €8 T8 onebieus
(26°0'€L'0) 280 pS000°0 0Tzt 2'99 6'0v daa|s 10} paau pasesidsd
(S0°T '06°0) 260 L0 050 T7°€8 v'8L uone|3
(86°0 '88'0) €60 p1€000 088 9716 Lzl Anngean
(1D %56) anfen-d | 5(X prem) | (t2=u)1-ag | (88=u) SON-ag gsordwiAs o1uein
I-aQ snsien SON-A9 onsieIs

»1-Ag SNSIaA SON-Ag :2posida dluew awiaLl| 313A3s 1sow Burinp swoldwAs s1ue

G 9lgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



Page 19

Hafeman et al.

‘pajie1-om ‘Go°0 e eydje Buidasy| pue ares A18A03sIp asje) ayy Buisn ‘suosLiedwod ajdiynw 1oy UoI1I2a1109 Jalye edlHubls

14
NIH-PA Author Manuscript NIH-PA Author Manuscript

NIH-PA Author Manuscript

Bipolar Disord. Author manuscript; available in PMC 2014 May 01.



