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Abstract
Context—There is growing recognition that bipolar disorder (BPD) has a spectrum of expression
substantially more common than the 1% BP-I prevalence traditionally found in population surveys.

Objective—To estimate the prevalence and correlates of bipolar spectrum disorder in the US
population.

Design—Interviews with a nationally representative sample of English-speaking adult (ages 18+)
household residents in the continental US

Participants—9,282 respondents.

Main Outcome Measures—Version 3.0 of the WHO Composite International Diagnostic
Interview, a fully structured lay-administered diagnostic interview, was used to assess DSM-IV
lifetime and 12 month Axis I disorders. Sub-threshold BPD was defined as recurrent hypomania
without a major depressive episode or with fewer symptoms than required for threshold hypomania.
Severity was assessed with the Young Mania Rating Scale for mania/hypomania and the Quick
Inventory of Depressive Symptoms Self-Report for depression. Role impairment among 12-month
cases was assessed with the Sheehan Disability Scales.

Results—Lifetime (and 12-month) prevalence estimates are 1.0% (0.6%) for BP-I, 1.1% (0.8%)
for B P-II, and 2.4% (1.4%) for sub-threshold BPD. Comorbidity with other lifetime Axis I disorders
is the norm both for threshold and sub-threshold cases. While the vast majority of people with BPD
receive lifetime professional treatment for emotional problems, use of antimanic medication is much
less common than use of inappropriate medications, especially in general medical settings. Clinical
severity and role impairment are greater for mania than hypomania, but higher for BP-II than BP-I
episodes of MDE. Although clinical severity and role impairment are greater for threshold than sub-
threshold BPD, sub-threshold cases consistently have moderate-to-severe clinical severity and role
impairment.

Conclusions—Inappropriate treatment of BPD is a serious problem in the U.S. population. Sub-
threshold BPD is commonly occurring, clinically significant, and under-detected in treatment
settings. Explicit criteria are needed to define sub-threshold BPD for future clinical and research
purposes.
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The estimated lifetime prevalence of bipolar disorder (BPD) in population surveys using
structured diagnostic interviews and standardized criteria averages approximately 0.8% for
BP-I and 1.1% for BP-II.1-8 Despite this comparatively low prevalence, BPD is a leading cause
of premature mortality due to suicide and associated medical conditions such as diabetes and
cardiovascular disease.9, 10 BPD also causes widespread role impairment.11, 12 The recurrent
nature of manic and depressive episodes often leads to high direct as well as high indirect health
care costs.13, 14

BPD might be even more burdensome from a societal perspective due to the fact that sub-
threshold bipolar spectrum disorder has seldom been taken into consideration in examining the
epidemiology of BPD. Bipolar spectrum disorder includes hypomania without major
depression and hypomania of lesser severity or briefer duration than specified in the DSM and
ICD criteria. Although the precise definitions are as yet unclear, recent studies suggest that
bipolar spectrum disorder might affect as many as 6% of the general population.15, 16
However, bipolar spectrum disorder has not been studied previously in a nationally
representative survey of the US. The purpose of the current report is to present the results of
such a study based on analysis of the National Comorbidity Survey Replication (NCS-R).17
We estimate prevalence and clinical features of sub-threshold BPD in comparison to BP-I and
BP-II.

METHODS
Sample

The NCS-R is a nationally representative survey of mental disorders among English-speaking
household residents ages 18 and older in the continental US. Interviews were carried out with
9282 respondents between February 2001 and April 2003. Verbal informed consent was
obtained prior to data collection. Consent was verbal rather than written to maintain consistency
with the baseline NCS. The response rate was 70.9%. Respondents were given a $50 incentive
for participation. A probability sub-sample of hard-to-recruit pre-designated respondents was
administered a brief telephone non-respondent survey and results were used to weight the main
sample for non-response bias. Non-respondent survey participants were given a $100 incentive.
The Human Subjects Committees of Harvard Medical School and the University of Michigan
both approved these recruitment and consent procedures. The NCS-R interview was
administered in two parts. Part I included a core diagnostic assessment of all respondents (n =
9282). Part II included questions about correlates and additional disorders administered to all
Part I respondents who met lifetime criteria for any core disorder plus a roughly one-in-three
probability sub-sample of other respondents (n = 5692). A more detailed discussion of NCS-
R sampling and weighting is presented elsewhere.18

Bipolar disorder
NCS-R diagnoses are based on Version 3.0 of the World Health Organization’s Composite
International Diagnostic Interview (CIDI),19 a fully structured lay-administered diagnostic
interview. DSM-IV criteria were used to define mania (duration of at least one week),
hypomania (duration of at least four days), and major depressive episode (MDE). The
requirement that symptoms do not meet criteria for a Mixed Episode (Criterion C for mania/
hypomania and Criterion B for MDE) was not operationalized in making these diagnoses.
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Respondents were classified as having lifetime BP-I if they ever had a manic episode and as
having lifetime BP-II if they ever had a hypomanic but not manic episode and ever had an
episode of MDE. Mixed episodes and rapid cycling subtypes of bipolar disorder were not
assessed, leading to a likely over-estimation of number of lifetime episodes of mania/
hypomania and MDE due to double-counting

Respondents were classified as having sub-threshold BPD in any of three situations: (i) if they
had a history of recurrent sub-threshold hypomania (at least two Criterion B symptoms along
with all other criteria for hypomania) in the presence of intercurrent MDE; (ii) if they had a
history of recurrent (two or more episodes) hypomania in the absence of recurrent MDE with
or without sub-threshold MDE; or (iii) if they had a history of recurrent sub-threshold
hypomania in the absence of intercurrent MDE with or without sub-threshold MDE. The
reduction in number of required symptoms for a determination of sub-threshold hypomania
was confined to two Criterion B symptoms (from the DSM-IV requirement of three or four if
the mood is only irritable) in order to retain the core features of hypomania in the sub-threshold
definition. Recurrent hypomania or sub-threshold hypomania in the absence of intercurrent
MDE was included in the definition because it is part of the DSM-IV definition of BPD NOS.
For purposes of this paper, we define the bipolar spectrum as a lifetime history of BP-I, BP-II
or sub-threshold BPD as defined above. All diagnoses excluded cases with plausible organic
causes.

Age-of-onset of manic/hypomanic episodes and of MDE was assessed with retrospective self-
reports at the syndrome level. Respondents classified as having lifetime BPD were defined as
12-month cases if they had an episode of MDE, mania, hypomania, or sub-threshold hypomania
at any time in the 12 months before interview. Persistence was assessed by asking respondents
to estimate the number of years in their life when they had a manic or hypomanic episode and,
separately, the number of years when they had a major depressive episode. Clinical reappraisal
interviews for BPD using the lifetime non-patient version of the Structured Clinical Interview
for DSM-IV (SCID)20 were administered to a probability sub-sample of 50 NCS-R
respondents. It should be noted that this was a special clinical reappraisal sample that focused
exclusively on BPD and was distinct from the larger clinical reappraisal sample used to assess
the validity of more common DSM-IV disorders.21

CIDI cases were over-sampled in the BPD clinical reappraisal sample and the data weighted
for this over-sampling. As described in more detail elsewhere,22 CIDI-SCID concordance was
excellent for any BPD (i.e., BP-I, BP-II, or sub-threshold BPD), with κ of .94, positive
predictive value (PPV; percent of CIDI cases that are confirmed by the SCID) .88, negative
predictive value (NPV; percent of CIDI non-cases confirmed as not being cases by the SCID)
1.0, and an insignificant McNemar test (χ2

1 = 0.6, p = .45). The McNemar test evaluates
whether the CIDI prevalence estimate differs significantly from the SCID prevalence estimate.
Concordance (κ) for individual diagnoses was lower, but still acceptable: .88 for BP-I, .50 for
BP-II, and .51 for sub-threshold BPD, while PPV was .79, .41, and .58, respectively. NPV was
consistently greater than .99 and the McNemar test was consistently insignificant (χ2

1 = 0.1-0.3,
p = .56-.75).

Clinical severity was assessed among 12-month cases using a fully structured self-report
version of the Young Mania Rating Scale (YMRS)23 for mania/hypomania and the Quick
Inventory of Depressive Symptoms Self-Report (Q-IDS-SR)24 for MDE. The structured
YMRS was based on a fully structured respondent report version developed for parent reports.
25 Standard YMRS and QIDS cut-points were used to define episodes as severe (including
original YMRS and QIDS ratings of very severe, with ratings in the range 25+ on the YMRS
and 16+ on the QIDS), moderate (15-24 on the YMRS; 11-15 on the QIDS), mild (9-14 on the
YMRS; 6-10 on the QIDS), or not clinically significant (0-8 on the YMRS; 0-5 on the QIDS).
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Severity was assessed for the most severe month in the past year. No data were collected on
the accuracy of these retrospective reports.

Role impairment among 12-month cases was assessed with the Sheehan Disability Scales
(SDS).26 As with the YMRS and QIDS, the SDS scales asked respondents to focus on the one
month in the past year when their mania/hypomania or MDE symptoms were most severe. The
SDS questions asked respondents to rate separately how much the condition interfered during
that month with their home management, work, social life, and personal relationships using a
0-10 visual analogue scale of none (0), mild (1-3), moderate (4-6), severe (7-9), and very severe
(10).

Other disorders
Other core DSM-IV disorders assessed with the CIDI included other anxiety disorders,mood
disorders, impulse-control disorders, and substance use disorders. Organic exclusion rules and
diagnostic hierarchy rules were used in making all diagnoses. As detailed elsewhere,21, 27
blinded clinical re-interviews using the non-patient version of the Structured Clinical Interview
for DSM-IV (SCID)20 with a probability sub-sample of NCS-R respondents found generally
good concordance between CIDI/DSM-IV diagnoses of anxiety, mood, and substance
disorders and independent clinical assessments. Impulse-control disorder diagnoses were not
validated, as the SCID clinical reappraisal interviews did not include an assessment of these
disorders.

Other measures
Questions were asked about lifetime and 12-month treatment that distinguished treatment by
a psychiatrist, other mental health professional, general medical provider, human services
professional, and complementary-alternative treatment provider. Questions about 12-month
treatment also assessed medication. Mood stabilizers, anticonvulsants, and antipsychotics were
classified as appropriate medications for BPD. Antidepressants and other psychotropic
medications in the absence of antimanic agents were classified inappropriate. Twelve-month
treatment was assessed separately among respondents with 12-month BPD and lifetime but
not 12-month BPD (i.e., maintenance treatment). Appropriateness of medication was examined
separately for those in treatment with a psychiatrist and general medical provider.

All analyses included controls for sex, age (18-29, 30-44, 45-59, 60+), race-ethnicity (Non-
Hispanic White, Non-Hispanic Black, Hispanic, Other), education (less than high school,
completed high school, some college, completed college), and occupation (professional,
technical, service-clerical, laborer), as well as for average expected hours of work per week
(20-34, 35-44, 45+).

Analysis methods
Sub-group comparisons were used to study lifetime prevalence and persistence of BP-I, BP-I,
and sub-threshold BPD. Age-of-onset distributions were estimated using the two-part actuarial
method implemented in SAS 8.2.28 The actuarial method differs from the more familiar
Kaplan-Meier29 method in using a more accurate way of estimating the timing of onsets within
a given year.30 The method, like the Kaplan-Meier method, assumes constant conditional risk
of onset at a given year of life across cohorts. Persistence was examined by calculating means
and inter-quartile rates of reported years in episode, number of lifetime episodes, and the
proportion of lifetime episodes that were manic/hypomanic versus MDE. Comorbidity was
assessed by calculating odds-ratios (ORs) between BPD and other CIDI/DSM-IV disorders.
Clinical severity, severity of role impairment, and treatment were examined by calculating
distributions within the BPD subgroups. Because the NCS-R sample design used weighting
and clustering, all statistical analyses were carried out using the Taylor series linearization
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method,31 a design-based method implemented in the SUDAAN software system.32
Significance tests of set of coefficients were made using Wald χ2 tests based on design-
corrected coefficient variance-covariance matrices. Statistical significance was evaluated
using two-sided design-based .05 level tests.

RESULTS
Prevalence, age-of-onset, and persistence

Lifetime prevalence estimates are 1.0% for BP-I, 1.1% for BP-II, and 2.4% for sub-threshold
BPD (4.4% overall). (Table 1) Gender-specific (male and female) prevalence estimates are:
0.8% and 1.1% BP-I, 0.9% and 1.3% BP-II, 2.6% and 2.1% sub-threshold BPD. Approximately
one-third (36.7%) of sub-threshold cases have a history of recurrent sub-threshold hypomania
in the presence of MDE, while 41.9% have a history of recurrent hypomania in the absence of
recurrent MDE. The remaining 21.4% have a history of recurrent sub-threshold hypomania in
the absence of MDE. Twelve-month prevalence estimates are 0.6% BP-I, 0.8% BP-II, and
1.4% sub-threshold BPD.

Mean retrospectively reported age-of -onset of first manic/hypomanic or depressive episode
is somewhat earlier for BP-I (18.2) and BP-II (20.3) than sub-threshold BPD (22.2). The inter-
quartile range (IQR; 25th-75th percentiles of the cumulative age-of-onset distribution) is
between the late teens and the early 40s for all three disorders, with the increase in cumulative
lifetime prevalence fairly linear in that age range. (Figure 1) Persistence, indirectly indicated
by the ratio of 12-month prevalence to lifetime prevalence, is higher for BP-I (63.3%) and BP-
II (73.2%) than sub-threshold BPD (59.5%). (Results available on request.) The same pattern
is found for retrospectively reported number of years in episode (means of 10.3 BP-I, 11.6 BP-
II, 6.8 sub-threshold BPD) and number of lifetime episodes (77.6 BP-I, 63.6 BP-II, 31.8 sub-
threshold BPD). More detailed analysis (results available on request) showed that low
persistence of sub-threshold BPD is limited to cases without a history of MDE. The ratio of
lifetime manic/hypomanic episodes to total episodes is in the range .5-.6 for respondents with
lifetime BP-I or BP-II and considerably higher (.8) for sub-threshold BPD due to the inclusion
of hypomania in the absence of MDE. Twelve-month ratios are very similar to lifetime ratios.

Socio-demographic correlates
The socio-demographic correlates of BPD in the NCS-R are modest in magnitude but fairly
consistent across the BPD spectrum. BPD is inversely related to age and education, elevated
among the previously married compared to the currently married (only for sub-threshold BPD)
and the unemployed-disabled compared to the employed. BPD is unrelated to gender, race-
ethnicity, and family income. (Results not presented, but available on request.)

Comorbidity with other DSM-IV disorders
Lifetime comorbidity with other DSM-IV/CIDI disorders was reported by the vast majority of
respondents with a history of threshold (97.7-95.8%) and sub-threshold (88.4%) BPD. (Table
2) Odds-ratios (OR’s) of BPD with individual disorders are uniformly significant and generally
higher for BP-I (5.2-13.7) and BP-II (2.6-16.7) than sub-threshold BPD (2.2-5.0). An exception
is OR’s with some impulse-control disorders and substance disorders being much higher for
BP-I than either BP-I or sub-threshold BPD. The OR’s of BPD with presence of three or more
other disorders are dramatically higher than with individual disorder across the BPD spectrum
(112.3 BP-I, 58.3 BP-II, 14.3 sub-threshold BPD).
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Severity of 12-month cases
YMRS 12-month episode severity was rated severe in a higher proportion of BP-I (70.2%)
than BP-II (55.4%) or sub-threshold BPD (31.5%). (Table 3) The vast majority of manic/
hypomanic episodes were classified either severe or moderate across the BPD spectrum
87.3-94.6%). QIDS-SR 12-month severity was rated more severe for BP-II (84.0%) than BP-
I (70.5%) or BPD (46.4%). As with mania/hypomania, the vast majority of MDE episodes
were classified either severe or moderate across the spectrum (92.3-100.0%).

Severe role impairment due to 12-month mania/hypomania was reported by 73.1% of those
with 12-month BP-I, 64.6% BP-II, and 45.9% sub-threshold BPD. (Table 4) Severe role
impairment due to 12-month MDE among people with BPD was reported by even higher
proportions of 12-month cases. As with clinical severity, severe role impairment due to MDE
was more common among cases with BP-II (91.4%) than BP-I (89.3%) or sub-threshold BPD
(78.8%). Reports of moderate or severe impairment were also more common for MDE
(98.6-100.0%) than mania/hypomania (87.3-100%). Impairment was common in all the
domains assessed by the Sheehan scales.

Treatment
Lifetime treatment of emotional problems was reported by 80.1% of respondents with lifetime
BPD. (Table 5) This reflects treatment to date. Others might receive treatment in the future.
Treatment to date is more common for BP-I and BP-II (89.2-95.0%) than sub-threshold BPD
(69.3%), although even the latter is high in comparison to other DSM-IV/CIDI disorders.33
Psychiatrists were the most common providers for BP-I (64.9%) and BP-II (62.2%) and general
medical professionals for sub-threshold BPD (37.5%).

Summing treatment proportions across sectors shows multiple-sector to be the norm, with a
2.2-sector average among patients (2.7 BP-I, 2.4 BP-II, 1.9 sub-threshold BPD) Treatment of
12-month BPD was quite high in relation to other DSM-IV/CIDI disorders:34 67.3% BP-I,
65.8% BP-II, 36.7% sub-threshold BPD. Unlike lifetime treatment, though, non-psychiatrist
mental health professionals were the most common providers (35.4% BP-I, 33.8% BP-II,
20.6% sub-threshold BPD). Multi-sector treatment was the norm, with a 1.7-sector mean.

Appropriate medication use could be analyzed only for 12-month treatment. (Table 6) A
significantly higher proportion of cases in psychiatric (45.0%) than general medical (9.0%)
treatment received appropriate medication. A significantly higher proportion of cases in
general medical (73.1%) than psychiatric (43.4%) treatment received inappropriate
medication. A significant gradient was found in the proportion of all 12-month cases (ignoring
whether they received treatment) that received appropriate medication: 25.0% BP-I, 15.4%
BP-II, 8.1% sub-threshold BPD. The proportion receiving inappropriate medication was also
higher for BP-I (38.7%) and BP-II (38.9%) than sub-threshold BPD (23.8%). The opposite
pattern was found for the proportion receiving no medication (36.3% BP-I, 45.7% BP-II, 68.1%
sub-threshold BPD). The numbers were two small to distinguish 12-month cases with mania/
hypomania-only, MDE-only, and both with adequate statistical power. A significant gradient
also was found in the proportion of lifetime cases without a 12-month episode (ignoring
whether they received 12-month treatment) that received appropriate maintenance medication:
17.9% BP-I, 15.6% BP-II, 3.2% sub-threshold BPD. The proportion of all lifetime cases that
received inappropriate medication was also higher for BP-I (35.3%) than BP-II (24.5%) or sub-
threshold BPD (21.5%). The opposite pattern was found for the proportion receiving no
medication (46.8% BP-I, 59.9% BP-II, 75.3% sub-threshold BPD).
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COMMENT
The results are limited by the use of fully structured lay-administered CIDI interviews rather
than clinician-administered interviews, although the clinical reappraisal study found good
concordance of CIDI diagnoses with blinded clinical diagnoses based on the SCID, reducing
concern about validity. Concordance was quite high for BP-I (κ = .88) and any BPD (κ = .94),
but considerably lower, although still acceptable, for BP-II (κ = .50) and sub-threshold BPD
(κ = .51), due to the CIDI having difficulty distinguishing between BP-II and sub-threshold
BPD.22 A related limitation is absence of information on mixed episodes, rapid cycling or
brief episodes that could be assessed in more flexible semi-structured clinical interviews. Our
definition of sub-threshold BPD is consequently more restrictive than the definitions proposed
by clinical researchers.16, 35-37 The less flexible assessment than clinical interviews also
could have led to overestimation of comorbidity and bias in retrospective recall of persistence.
No data are available on accuracy of these reports. The less flexible nature of the CIDI than
clinical interviews also could have led to over-estimation of comorbidity and bias in estimated
clinical severity and persistence. No data were collected on accuracy of these reports.

Within the context of these limitations, the results provide the first nationally representative
US general population prevalence estimates of sub-threshold bipolar disorder. BP-I and BP-II
prevalence estimates (1.0-1.1%) are consistent with estimates from earlier population-based
studies,1, 3-8 with the exception of a much higher lifetime prevalence estimate of BP-I (3.3%)
in a very large recent national survey of the US.2 No clinical validation of the latter estimate
was reported. It is noteworthy that the NCS-R clinical reappraisal study confirmed the much
lower NCS-R BP-I prevalence estimate. Estimated averages of 77.6 lifetime episodes for BP-
I and 63.6 for BP-II are somewhat higher than in prospective studies and family studies,38,
39 indicating possible over-estimation due to retrospective recall bias.

For reasons noted above regarding limitations, the NCS-R sub-threshold BPD prevalence
estimate is likely to be a lower bound, although it is broadly consistent with two large
community epidemiological surveys in Europe.40, 41 The NCS-R results clearly document
the clinical significance of sub-threshold BPD, as the vast majority of sub-threshold cases had
moderate-severe symptom profiles and role impairment based on standard rating scales. As
one might expect, there was lower episode persistence and a lower severe-to-moderate ratio
among sub-threshold vs. threshold cases. Consistent with previous research, the proportions
of depressive episodes rated severe were higher for BP-II than BP-I and lowest for sub-
threshold BPD.15 The more striking results from the perspective of sub-threshold BPD,
though, are that the clinical severity, role impairment, and comorbidity of sub-threshold BPD
are all quite high and, indeed, comparable to those of non-bipolar major depression reported
in previous NCS-R analyses.42 These findings strongly argue for the clinical significance of
sub-threshold BPD.

After controlling for time at risk,43 the high comorbidity of threshold BPD is consistent with
prior clinical44, 45 and population-based2, 3, 46-48 studies, although comorbidity with
substance use disorders was more prominently featured in previous studies. The higher
comorbidity found here with anxiety and impulse-control disorders was less consistently
studied in previous research.49, 50 Despite the higher disorder-specific comorbidity of
threshold than sub-threshold BPD, comorbidity with at least one other disorder was nearly as
common in sub-threshold (88.4%) as threshold (95.8-97.7%) cases. This means that the
generally lower bivariate comorbidity of sub-threshold than threshold BPD is due to lower
multimorbidity51 (i.e., comorbidity with multiple conditions). This pervasive comorbidity
across the bipolar spectrum is suggestive of disturbances in multiple regulatory systems and
should be a topic for future research.
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The vast majority of NCS-R respondents with threshold (87.1-91.5%) or sub-threshold (67.8%)
BPD reported lifetime treatment for emotional problems. However, treatment in the year before
interview was lower both for threshold (67.3-65.8%) and sub-threshold (36.7%) cases and only
a minority received appropriate medication (25.0% BP-I, 15.4% BP-III, 8.1% sub-threshold
BPD). Appropriate maintenance medication of asymptomatic lifetime cases was even lower
(17.9% BP-I, 15.6% BP-III, 3.2% sub-threshold BPD). The proportions receiving
inappropriate medication (primarily antidepressants in the absence of antimania agents) were
considerably higher (31.4% 12-month cases, 25.1% asymptomatic lifetime cases), especially
among patients in general medical treatment (73.1% 12-month cases, 65.6% asymptomatic
lifetime cases). Appropriate medication was much higher and inappropriate medication lower
among patients in psychiatric treatment, although fewer than half of psychiatric patients took
appropriate medications (45.0% of 12-month cases, 41.1% of asymptomatic lifetime cases).
The high use of inappropriate medications is a concern given the dangers associated with use
of antidepressants in the absence of mood stabilizers to treat BPD.52 It is noteworthy that the
treatment percentages represent patients who took medications. The numbers who were
prescribed but did not take medications were not recorded in the survey. It is quite possible
that higher proportions were prescribed antimanic agents but did not take them, as subjective
distress is greater for depression than mania/hypomania.11

Although providing only a lower bound estimate on prevalence of sub-threshold BPD, our
results reinforce the argument of others that clinically significant sub-threshold BPD is at least
as common as threshold BPD.16, 35-37 Although most of those with BPD receive treatment
due to comorbid disorders, the lack of recognition of their underlying bipolarity leads to only
a minority receiving appropriate treatment. Clearly, more comprehensive screening of bipolar
symptoms is needed among patients presenting for treatment of other Axis I disorders. The
failure to recognize sub-threshold BPD can also reduce the precision of estimates and lead to
bias in genetic and other etiologic studies of mood disorders.53-55 Additional research is
needed to resolve uncertainty regarding the most appropriate boundary distinctions for BPD.
This uncertainty remains a major impediment to advancing our understanding of the bipolar
spectrum in the population.
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Figure 1.
Cumulative age of onset distributions of DSM-IV/CIDI BP-I, BP-II, and sub-threshold BPD
among respondents projected to develop these disorders in their lifetime1

1Onset is defined as the age of first occurrence of either a manic/hypomanic or major depressive episode.
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