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Abstract
Objective—We set out to examine the prevalence and correlates of substance use disorders (SUD)
in a large sample of adolescents with bipolar disorder (BP).

Methods—Subjects were 249 adolescents ages 12 to 17 years old, who fulfilled DSM-IV criteria
for BPI (n = 154) or BPII (n = 25), or operationalized criteria for BP not otherwise specified (BP
NOS; n = 70) via the K-SADS. As part of the multi-site Course and Outcome of Bipolar Youth study,
demographic, clinical, and family history variables were measured via intake clinical interview with
the subject and a parent/guardian.

Results—The lifetime prevalence of SUD among adolescents with BP was 16% (40/249). Results
from univariate analyses indicated that subjects with, as compared to without, SUD were significantly
less likely to be living with both biological parents, and that there was significantly greater lifetime
prevalence of physical abuse, sexual abuse, suicide attempts, conduct disorder, and post-traumatic
stress disorder among subjects with SUD. Subjects with SUD reported significantly greater 12-month
prevalence of trouble with police, and females with SUD reported significantly greater 12-month
prevalence of pregnancy and abortion. Significant predictors of SUD in a logistic regression model
included living with both biological parents (lower prevalence), conduct disorder and suicide
attempts (increased prevalence). In logistic regression analyses controlling for demographic
differences and conduct disorder, SUD remained significantly associated with trouble with police,
whereas the association of SUD with pregnancy and abortion was reduced to a statistical trend. The
prevalence of SUD was not significantly different among child- versus adolescent-onset BP subjects.

Conclusions—SUD among adolescents with BP is associated with profound hazards including
suicide attempts, trouble with police, and teenage pregnancy and abortion.
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BACKGROUND
The comorbidity of bipolar disorders (BP) and substance use disorders (SUD; defined as abuse
or dependence of alcohol or drugs) has been well documented in the adult BP literature. When
SUD occur in BP there is dramatically increased illness severity across a broad spectrum of
parameters including delayed recovery, hastened relapse, increased number and inter-episode
persistence of symptoms, increased functional disability, and mortality (1). SUD in BP have
also been implicated in increased impulsivity (2), treatment-emergent mania (3), forensic
problems (4), suicidality (5), and nonadherence (6).

Recent years have seen the development of a body of literature regarding comorbid SUD among
youth with BP. While empirical data remain scant, epidemiologic and clinical findings
demonstrate a significantly greater prevalence of SUD among adolescents with BP spectrum
disorders as compared to non-BP adolescents (7-9). Previous studies in youth with BP have
been subject to two primary limitations. First, small sample sizes (largest with N=18) preclude
adequately-powered examination of demographic variables and clinical characteristics and
comorbidities. Second, despite the known association of SUD with increased disease severity
among adults, no study to date has tested for these associations among youth with BP.

The Course and Outcome of Bipolar Youth (COBY) (10,11) is a long-term naturalistic study
of youth with BP, funded by the National Institute of Mental Health. The COBY sample
comprises 446 children and adolescents. The purpose of this report is to document the
prevalence of SUD in this cohort at the time of the intake assessment, and to identify clinical
and demographic factors associated with SUD. Based on the extant literature it was
hypothesized that: 1) SUD would be associated with conduct disorder (12); 2) its prevalence
would be significantly greater among those with adolescent-onset as compared to childhood-
onset (<12 years) BP (8,9); 3) subjects with SUD would demonstrate greater severity of illness
as compared to subjects without SUD, reflected in suicide attempts (5), psychiatric
hospitalizations, mixed episodes (1), and trouble with police (4). On the basis of findings from
adolescents with SUD, we also hypothesized that SUD would be associated with pregnancy
and abortion among females with BP (13,14).

METHOD
Participants

The COBY study enrolled 446 subjects, ages 7-17 years. However, present analyses are
restricted to adolescents (ages 12-17; N=249) due to the absence of SUD among children.
Subject assent and parental informed consent was provided for participation in the COBY
study. Subjects were primarily recruited through clinical referrals within three academic
medical centers (University of Pittsburgh, n = 113 Brown, n = 75; and UCLA, n = 61);
community referrals and print advertisements were also utilized to recruit subjects. Institutional
Review Board approval was obtained at each site prior to subject enrollment.

The sample comprised 110 (44%) males and 139 (56%) females, mean age 12.7 years (SD =
3.3). Subjects were, on average, middle class (mean SES = 3.4, SD = 1.2; 15). Demographic
and clinical characteristics are reported in Tables 1 and 2.

Inclusion Criteria
Subjects met the following criteria: 1) DSM-IV bipolar I disorder (BPI), bipolar II disorder
(BPII), or study-operationalized criteria for bipolar disorder not otherwise specified (BP NOS,
see Diagnosis below) via the Schedule for Affective Disorders and Schizophrenia for School-
Aged Children, Present and Lifetime version (K-SADS-PL; 16) Depression Rating Scale (K-
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SADS-DRS; 17) and Mania Rating Scale (K-SADS-MRS; 18); 2) determined to have a primary
bipolar disorder (not induced by substance use, medications, or a medical condition); and 3)
intellectual functioning within normal limits.

Procedures
Procedures for the COBY study have been previously reported (10,11), and are presented here
in summarized format. All of the information described below was ascertained at the intake
assessment.

Diagnosis—All COBY diagnosticians have a bachelor’s, master’s or Ph.D. degree in a
mental health field, and attended K-SADS training sessions. Parents were interviewed about
their adolescents, and adolescents were directly interviewed for the presence of mood disorders
using the K-SADS-DRS (17) and K-SADS-MRS, and for the presence of non-mood psychiatric
disorders using the K-SADS-PL (16). K-SADS symptom ratings and diagnoses were based on
consensus ratings incorporating all available data; in the event of conflicting information,
summary ratings were guided by clinical judgment. Diagnoses were confirmed by a consensus
conference with a child psychiatrist or psychologist following the interview. To maintain
reliability, bimonthly conference calls between sites addressed assessment questions and
concerns. Based on ratings of 13 study interviews (4-7 raters per case), inter-rater reliabilities
for mood disorders were ≥ 0.75 (kappa); kappas for non-mood disorders were ≥ 0.80. The
intraclass coefficient (ICC) for the K-SADS-MRS (12 cases) was 0.96, and the DRS (12 cases)
was 0.98.

Given that the DSM-IV criteria for BP NOS are not specific and there are no other available
criteria for this BP subtype, for COBY BP NOS was operationalized as follows: elevated and/
or irritable mood, plus: 1) two associated DSM-IV manic symptoms (three if only irritable
mood), 2) change in functioning, 3) mood and symptom duration of at least four hours within
a 24-hour period, and 4) episode frequency of at least four cumulative 24-hour periods meeting
the mood, symptom, and functional change criteria over the subject’s lifetime. COBY data on
clinical course and outcome provide preliminary validation for these operationalized BP NOS
criteria (10,11).

Subjects were considered to have lifetime SUD if they met DSM-IV criteria (see Diagnosis,
above) for abuse or dependence of alcohol or any drug other than nicotine.

Other Clinical Information—Basic demographic information was obtained at intake.
History of sexual and physical abuse was systematically obtained using an interviewer-
administered medical history questionnaire. Information on subjects’ comorbid diagnoses and
clinical characteristics were discerned from summary scores from the K-SADS interview with
the adolescent and the parent. The age of onset for a subject’s BP illness was considered to be
when the subject first met DSM-IV criteria for a manic, mixed, hypomanic, or major depressive
episode, or when he/she first met COBY criteria for BP NOS. Given that the validity of DSM-
IV diagnostic criteria for preschool-aged children has not been established, the minimum age
of onset for BP-spectrum illness was set at 4 years.

Suicide attempt was defined by self-injurious behavior that met one of the following criteria:
a seriousness or lethality score of 3 on the K-SADS-P depression section (0-6 scale); a
seriousness or lethality score of 2 on the K-SADS-PL depressive disorders section (0-3 scale);
a lifetime suicide attempt rated as clinically significant on the K-SADS summary lifetime
diagnostic checklist (19).

The parent(s) who attended the interview were interviewed at intake about their personal
psychiatric history using the Schedule for Clinical Interview of DSM-IV (SCID; 20). The
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parent(s) were also interviewed regarding the psychiatric status of all first- and second-degree
relatives using the Family History Screen, which has demonstrated adequate reliability and
validity (21).

Study participants completed the Life Events Checklist (22) which ascertains the 12-month
prevalence of a variety of life events, as well as the perceived quality of the event (positive
versus negative) and degree of perceived impact on the adolescent. For the purpose of the
present study, only the 12-month prevalence trouble with police, and pregnancy and abortion
(females only) was examined.

Statistical Analysis
Variables were screened for their association with lifetime SUD using chi-square tests for
categorical variables and t-tests for continuous variables. Next, demographic and clinical
characteristics and comorbidities that were significantly associated with SUD in the univariate
analyses were entered into a logistic regression model in order to examine the unique
contribution to variance in SUD associated with each predictor, controlling for the effects of
other predictors. A second logistic regression model was created to examine the unique
contribution of SUD to the variance in life events for which between-group differences
emerged. In addition to controlling for demographic differences (i.e., age, living with both
biological parents), this model also controlled for conduct disorder. All P values are based on
2-tailed tests with α = 0.05. Given the paucity of information on the correlates of SUD in this
population, particularly given the inclusion of youth with BP-II and -NOS, we did not apply
statistical correction for multiple comparisons. Statistical analyses were performed using the
Statistical Package for the Social Sciences Version 14 (SPSS).

RESULTS
Demographic characteristics

Demographic characteristics are depicted in Table 1. Subjects with SUD were significantly
older at intake (p<0.001) and were significantly less likely to be living with both natural parents
(p=0.001). Subsequent regression analyses controlled for these two variables. There were no
significant differences in sex, race, SES, or pubertal status.

Prevalence of SUD
The lifetime prevalence of SUD was 16% among the subset of 249 adolescent subjects
(40/249). Eighteen of these subjects (45%) met full criteria for an active SUD at the time of
intake. Cannabis use disorders (5% dependence, 7% abuse) were the most common SUD, with
a lifetime prevalence of 12% among all adolescents and 73% among adolescents with an SUD.
Eight percent of all adolescents had a lifetime alcohol use disorder (5% dependence, 3% abuse),
corresponding with 50% of subjects with any SUD. The prevalence of other types of drug
abuse/dependence (e.g., cocaine, hallucinogens) did not exceed 3%. Five percent (N=12) of
all adolescents and 30% of adolescents with SUD had both lifetime cannabis and alcohol use
disorders. There was a trend toward increased SUD prevalence among adolescents with
adolescent-onset (20%; 26/129) as compared to adolescents with childhood-onset (<12 years)
BP (12%; 14/120)(χ2=3.3, df=1, p=0.07). The mean duration since SUD symptom onset was
2.4 years (SD=1.4).

Clinical characteristics, comorbidities, and life events
Clinical characteristics, comorbidities, and life events associated with SUD are summarized
in Table 2. Subjects with SUD, as compared to those without SUD, demonstrated significantly
greater lifetime prevalence of suicide attempts (p=0.007), physical abuse (p<0.001), sexual
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abuse (p<0.001), conduct disorder (p<0.001), and PTSD (p<0.02). However, there were no
significant differences in terms of BP subtype or BP onset age, and no significant differences
in terms of lifetime prevalence of psychosis, mixed episodes, and psychiatric hospitalizations.
There were no significant differences in the prevalence of anxiety disorders, ODD, or ADHD.
Subjects with SUD were significantly more likely to report 12-month history of trouble with
police as compared to subjects without SUD (all p-values <0.05). Twelve-month prevalences
of pregnancy and of abortion were significantly greater among females with versus without
SUD (p≤0.001).

Family history
The prevalence of ADHD, anxiety, conduct disorder, depression, mania, and SUD among first
and second degree family members of subjects is presented in Table 3. There were no
significant between-group differences in the prevalence of any of these conditions among either
first or second degree relatives.

Logistic regression analyses
The clinical characteristics and comorbidities that differed significantly based on the presence
or absence of SUD were included in logistic regression analyses to examine their unique
contribution to variance in SUD. These factors included: age, living with both biological
parents, llifetime suicide attempt, conduct disorder, physical abuse, sexual abuse, and PTSD.
These analyses included SUD as the dependent variable.

Separate logistic regression models were created to examine the unique contribution of SUD
to the variance in 12-month history of trouble with police and pregnancy (females only). These
models controlled for age, living with both biological parents, and conduct disorder.

Predictors of SUD—Conduct disorder was a significant positive predictor of SUD (OR 5.6,
95% CI 2.4-13.2; p<0.001), as was suicide attempt history (OR 2.8, 95% CI 1.3-6.2; p=0.01)
and age (χ2=16.3, df=1, p<0.001). Living with both biological parents was a significant
negative predictor of SUD (OR 0.2, 95% CI 0.1-0.5; p=0.001). The association of sexual abuse,
physical abuse, and PTSD with SUD was no longer significant. The data could not elucidate
whether SUD onset was antecedent or consequent to physical/sexual abuse or to the onset of
not living with both parents. Among subjects with both conduct disorder and SUD, onset of
conduct disorder occurred prior to or in the same year as SUD in 81% (13/16; age of conduct
disorder onset missing for one subject). Although these variables were included in the logistic
regression as putative risk factors for SUD, the direction of the association could not be
ascertained definitively.

Age of BP onset—Due to the fact that the mean age of adolescent subjects with adolescent-
onset BP was significantly greater than adolescent subjects with child-onset BP (16.0+/-1.4
years vs. 14.3+/-1.5 years, t=9.3, p<0.001), age was included as a covariate in a logistic
regression examining the impact of adolescent-onset versus child-onset BP on SUD
prevalence. The initial trend toward increased SUD prevalence among adolescent-onset versus
child-onset BP among COBY adolescents was no longer evident (p=0.76).

Negative life events—Logistic regression analyses were also calculated for the negative
life events examined, which were found to be significantly more prevalent among subjects with
SUD: trouble with police, and pregnancy or abortion (among females). Conduct disorder was
included in these analyses as a covariate due to the possibility that this might confound the
association between SUD and the negative life events. The analyses also controlled for age
and living with both biological parents. SUD was significantly associated with trouble with
police (OR 2.5, 95%CI 1.1-6.0, p=0.04). Among females, the association of SUD with greater
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12-month prevalence of pregnancy was reduced to a statistical trend (OR 7.6, 95% CI 0.6-89.6,
p=0.11). Odds ratio estimates could not be generated for abortion due to zero prevalence in the
non-SUD group. However, SUD accounted for a nearly-significant proportion of the variance
in abortion (χ2=3.0, df=1, p=0.08).

Exploratory analyses
Analyses were repeated for BP-I subjects only in order to explore whether the above findings
differed if BP-II and BP-NOS subjects were excluded. In univariate analyses, with the
exception of PTSD, the same variables for which there were significant between-group
differences in the overall analyses were also significant when only BP-I subjects were
examined. Moreover, there were no additional significant variables. The prevalence of SUD
did not differ significantly if BP-I onset occurred in childhood (13%) or adolescence (18%;
χ2=0.8, df=1, p=0.36). The logistic regression analyses were repeated as well. Again, the same
variables remained significant. Family history variables were also examined among BP-I
subjects only, and there were several differences from the overall sample. Subjects with SUD
had significantly greater prevalence of mania in first-degree relatives as compared to subjects
without SUD (57% vs 31%; χ2=5.7, df=1, p=0.02), and a trend was observed among second-
degree relatives (48% vs 28%; χ2=3.1, df=1, p=0.08). Subjects with SUD also had significantly
greater prevalence of comorbid mania and SUD among first-degree relatives (35% vs 13%;
χ2=7.1, df=1, p=0.008).

Finally, logistic regression analyses were repeated for the overall sample in order to examine
the contribution of baseline manic and depressive symptoms to variance in SUD. Neither
baseline manic (χ2=0.0, df=1, p=0.97) nor depressive (χ2=0.1, df=1, p=0.74) symptoms were
significant predictors, and their inclusion in the model did not impact the significance of the
other predictors.

DISCUSSION
To our knowledge, this is the largest study to date examining SUD among adolescents with
BP spectrum disorders, and the first to examine with adequate power the association of SUD
with psychiatric comorbidities and the putative sequelae of SUD in this population. The lifetime
prevalence of SUD among adolescents with BP was 16%, and did not differ significantly based
on whether these adolescents experienced onset of BP in childhood or adolescence. Subjects
with SUD were significantly older as compared to subjects without SUD. The most common
substance of abuse/dependence was cannabis, followed by alcohol.

Compared to subjects without SUD, those with SUD were significantly less likely to be living
with both biological parents. They had greater lifetime prevalence of suicide attempts and of
sexual and physical abuse, although the latter findings were reduced to statistical trends after
controlling for confounders. Twelve-month prevalence of self-reported trouble with police was
significantly greater among subjects with SUD, and females with SUD were significantly more
likely to report past-year pregnancy and abortion as compared to females without SUD
(although this was reduced to a statistical trend in regression analyses). There were no
significant between-group differences in lifetime prevalence of any other clinical
characteristics or comorbidities, or in family history.

The finding of zero prevalence of SUD among children in the COBY study converges with
previous findings (23,24). The prevalence of SUD (16%) among adolescents with BP was in
keeping with some previous studies (6,23), but lower than that of other studies (8,9). A study
of adolescents hospitalized for mania reported a 39% prevalence of SUD (25), whereas figures
in outpatient samples have ranged from 18% to 32% (8,23). The somewhat lower prevalence
of SUD in the present study as compared to the 22% reported in a community sample of 14-18
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year olds with BP (6) may be explained by the older mean age in that study (16.6 vs 15.2 years).
Given that few adolescents in COBY (19%) were inpatients at the time of referral, the higher
prevalence of SUD in the study of adolescents hospitalized for mania could also be expected
(25).

The prevalence of SUD among adolescents in this study did not differ based on whether BP
onset occurred in childhood or adolescence, contrary to two previous studies (8,9). This
discrepancy may relate to differences in ascertainment. Whereas COBY was designed to
examine BP specifically, one previous study was derived from a sample originally recruited
based on a diagnosis of ADHD (9). Another study that specifically recruited BP subjects (8)
did not control for age, which may have confounded the results. Present findings are convergent
with retrospective data from adults with BP which indicate that child-onset and adolescent-
onset BP confer greater risk of SUD as compared to adult-onset BP, but that adolescent-onset
BP does not confer greater risk of SUD compared to child-onset BP (26,27).

One possible explanation for the differences between present and previous findings is that
subjects with BP-II and BP-NOS were included in this study, whereas most previous studies
include only subjects with BP-I. However, analyses were recalculated for BP-I subjects only,
and both the prevalence and correlates of SUD were nearly identical to the findings for the
combined sample. It is unlikely, therefore, that this methodologic difference accounts for these
findings.

Only half of the SUD group (8% overall) demonstrated alcohol abuse/dependence. These
findings contrast those of adults, among whom alcohol is the most common substance of abuse/
dependence (1), but converge with previous findings for adolescents (6). Findings from
epidemiologic studies suggest that drug abuse/dependence is more common than alcohol abuse/
dependence among adolescents with BP (6), whereas alcohol abuse/dependence is more
common among young adults with BP (28). This observation is important for developmentally-
appropriate prevention and intervention strategies.

As hypothesized, subjects with conduct disorder had significantly increased prevalence of
SUD. Previous studies have found that conduct disorder is a risk factor for SUD among
adolescents in general (29), and that comorbid conduct disorder does not fully account for the
association between SUD and BP among adolescents (8). However, to our knowledge, this is
the first study to demonstrate that conduct disorder is associated with significantly increased
prevalence of SUD among adolescents with BP.

The hypothesis that subjects with SUD would have increased BP severity was only partially
supported. Suicide attempts were significantly more prevalent among subjects with versus
without SUD. Ample literature attests to the increased rate of suicidality among youth with
SUD (30). Similarly, previous studies have shown that SUD is a significant risk factor for
suicide attempts among adults with BP (4,31). BP has been implicated as a putative risk factor
for suicide among adolescents, and SUD is twice as common among suicide completers as
compared to ideators/attempters (32). A previous study based on the COBY study reported
that the lifetime prevalence of SUD was 17% among attempters and 5% among non-attempters
(19). BP adolescents with SUD may be at increased risk for suicide attempts, as is the case
among adults.

The presence of SUD was significantly associated with trouble with police, and this finding
persisted after adjusting for the high prevalence of CD. These findings replicate those in studies
of adults (5,33). In a previous study of youth with comorbid BP (or MDD and BP predictors)
and SUD, 52% reported a lifetime history of arrest (34). Present findings demonstrate that
conduct disorder does not confound the association between SUD and trouble with police.
Albeit that legal difficulty may in some cases be a direct consequence of underage drinking,
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or of possession or distribution of illicit substances, it is important to consider that legal
difficulty is a common proximal risk factor preceding adolescent suicide (35-37).

SUD among females was associated with greater 12-month prevalence of pregnancy and
abortion. Substance use among adolescent females has previously been associated with risky
sexual behavior and adverse sexual/reproductive outcomes, especially when depression is
present (13,14,38). Adolescent females with BP and SUD may be at risk for these outcomes
as well.

The absence of significant between-group differences in family history in the present study
converges with findings from adults (39) and youth (34,41) with BP. The prevalence of
comorbid mania and SUD among any first-degree relative was nearly two-fold greater among
BP adolescents with SUD as compared to BP adolescents without SUD. Although this
difference did not reach statistical significance, it does replicate the finding by Winokur and
colleagues showing a trend toward increased alcoholism among BP relatives of BP probands
with alcoholism as compared to BP relatives of non-alcoholic BP probands (39). When BP-I
subjects were analyzed separately, between-group differences in family history of mania and
comorbid mania and SUD attained statistical significance. Future studies examining the
contribution of BP-subtype to family history variables associated with proband SUD are
indicated.

The methodologic limitations of this study must be considered when interpreting these
findings. First, under-reporting of SUD may have occurred. Although adolescent subjects were
interviewed separately from parents, at least one parent was closely involved in this study
which may have lead to under-reporting of SUD. Urine toxicology was not collected to address
possible duplicity. Such false negative cases would serve to diminish the between-group
differences examined, and this may have decreased the apparent impact of SUD on youth with
BP. Second, this naturalistic study did not examine certain treatment-related details such as
dosage and adherence, and did not systematically collect data regarding SUD treatment. Third,
this study focused on the association between lifetime SUD and other lifetime variables (e.g.,
hospitalization, suicidality), and therefore present findings likely under-estimate the impact of
concurrent SUD on BD severity. Fourth, trouble with police was ascertained via self-report,
and details regarding the nature of or reason for this trouble could not be determined. Finally,
this study employed cross-sectional and retrospective methodology. As such, it could not be
determined whether SUD onset antecedent or consequent to physical/sexual abuse and/or not
living with both parents. Although these variables are considered here as putative risk factors
for SUD, the direction of causality is uncertain as SUD could also potentially predispose to
sexual/physical abuse and/or not living with both parents. Similarly, temporal priority of SUD
with suicide attempts or hospitalizations could not be determined.

Despite the acknowledged limitations, the results of the present study may have important
clinical implications. Adolescents with comorbid BP and SUD have an elevated risk of suicide
attempts, trouble with police, and teenage pregnancy and abortion. These risks exceed what
would be expected from other predictors such as conduct disorder and non-intact families.
Although these findings require replication, extreme vigilance is warranted in the monitoring
and management of SUD among adolescents with BP. The finding of relatively low alcoholism
as compared to adults with BP is important because clinical and epidemiologic data suggest
that the prevalence of alcoholism among these adolescents will increase approximately 7-fold
by middle-adulthood (1,26-27). Clearly this presents an important opportunity for secondary
prevention and early intervention that cannot be ignored. Future large-scale studies are needed
to examine the dynamic relationship between substance use and BP among adolescents
longitudinally, in order to elaborate on previous findings based on smaller sample sizes (42).
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Reports examining these topics in the COBY sample will be forthcoming. Targeted
preventative strategies for averting SUD among adolescents with BP are urgently needed.
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