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Focus on Addiction

Further Evidence for Smoking and Substance Use Disorders in 
Youth With Bipolar Disorder and Comorbid Conduct Disorder
Timothy E. Wilens, MDa,b,*; Joseph Biederman, MDa,b; MaryKate Martelon, MPHa;  
Courtney Zulauf, MAa; Jesse P. Anderson, MSa; Nicholas W. Carrellas, BAa;  
Amy Yule, MDa; Janet Wozniak, MDa; Ronna Fried, PhDa; and Stephen V. Faraone, PhDc

A growing literature documents that juvenile bipolar disorder 
(BPD) is a prevalent, highly morbid condition estimated to 

affect up to 5% of adolescents.1,2 Longitudinal studies document 
that the disorder is associated with elevated levels of functional 
impairments including high rates of psychiatric hospitalization, 
academic and occupational underachievement, disruption of the 
family environment, psychosocial disability, and comorbid psychiatric 
disorders.3–6

Among the most concerning problems in BPD are those associated 
with the development of cigarette smoking and substance use disorders 
(SUDs; drug or alcohol abuse or dependence).7 For instance, about 
one-half of referred and community samples of adults with BPD 
have a lifetime history of SUDs,2 and excess BPD has been reported 
in SUD.8,9 Data suggest a heightened risk for SUDs in adults who 
experienced BPD onset prior to 18 years of age.7,10,11

The literature also suggests that juvenile BPD is a major risk factor 
for SUDs12–15 and is overrepresented in youth with SUDs.15,16 For 
example, we previously reported that 31% of adolescents with BPD 
manifest a SUD at a mean age of 14 years compared to only 4% in a 
matched group of non–mood disordered adolescents (P < .001). Since 
the age at onset of BPD generally precedes that of SUDs (particularly 
juvenile-onset BPD),12,14,17 it has been suggested that the direction of 
risk is from BPD to SUD.12,14,17

Although in independent samples (our own group and others) have 
shown that juvenile BPD is a risk for cigarette smoking and SUD,12,14 
the role of conduct disorder (CD) in accounting for these findings 
has not been fully explored longitudinally. This issue is important 
considering the high comorbidity between juvenile-onset BPD and 
CD18–20 and the well-documented association between CD and SUD, 
particularly in context to mood dysregulation.21,22

The current study’s main aim was to examine the association between 
BPD and SUD in developing adolescents. We examined findings from 
a controlled, 5-year longitudinal family study of adolescents with and 
without BPD attending to developmental factors, correlates of BPD, 
and psychiatric comorbidity. We hypothesized that adolescents with 
BPD would continue to be at higher risk for SUD than non–mood 
disordered adolescents and that the association between BPD and 
SUD would be independent of psychiatric comorbidity with ADHD 
and CD—2 conditions known to raise the risk for SUD. Furthermore, 
we posited that persistence of BPD would be associated with the 
highest risk for SUD relative to nonpersistent cases and controls.

METHODS

Subjects
The current analysis is based on the 5-year follow-up of a case-

control study, the methods of which are described in detail in the 

ABSTRACT
Objective: Bipolar disorder (BPD) is a highly morbid 
disorder increasingly recognized in adolescents. The 
aim of this study was to examine the relative risk for 
substance use disorders (SUDs; alcohol or drug abuse or 
dependence) and cigarette smoking in adolescents with 
BPD.

Methods: We evaluated the relative risk for SUDs and 
cigarette smoking in a case-controlled, 5-year prospective 
follow-up of adolescents with (n = 105, mean ± SD 
baseline age = 13.6 ± 2.5 years) and without (“controls”; 
n = 98, baseline age = 13.7 ± 2.1 years) BPD. Seventy-three 
percent of subjects were retained at follow-up (BPD: 
n = 68; controls: n = 81; 73% reascertainment). Our main 
outcomes were assessed by blinded structured interviews 
for DSM-IV criteria.

Results: Maturing adolescents with BPD, compared to 
controls, were more likely to endorse higher rates of SUD 
(49% vs 26%; hazard ratio [HR] = 2.0; 95% confidence 
interval (CI), 1.1–3.6; P = .02) and cigarette smoking (49% 
vs 17%; HR = 2.9; 95% CI, 1.4–6.1; P = .004), as well as earlier 
onset of SUD (14.9 ± 2.6 [SD] years vs 16.5 ± 1.6 [SD] years; 
t = 2.6; P = .01). Subjects with conduct disorder (CD) were 
more likely to have SUD and nicotine dependence than 
subjects with BPD alone or controls (all P values < .05). 
When we added conduct disorder to the model with 
socioeconomic status and parental SUD, all associations 
lost significance (all P values > .05). Subjects with the 
persistence of a BPD diagnosis were also more likely to 
endorse cigarette smoking and SUD in comparison to 
those who lost a BPD diagnosis or controls at follow-up.

Conclusions: The results provide further evidence that 
adolescents with BPD, particularly those with comorbid 
CD, are significantly more likely to endorse cigarette 
smoking and SUDs when compared to their non–mood 
disordered peers. These findings indicate that youth with 
BPD should be carefully monitored for comorbid CD and 
the development of cigarette smoking and SUDs.
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baseline report of this sample.12 We originally ascertained 
108 bipolar adolescent probands and 98 non–mood 
disordered controls. Subjects from both groups were 
recruited through newspaper advertisements, Internet 
postings, clinical referrals to our program (BPD only), and 
internal postings within the Partners/Massachusetts General 
Hospital (MGH), Boston, system. A 2-stage ascertainment 
procedure selected subjects. For BPD probands, the first 
stage assessed the diagnosis of BPD by screening all children 
using a telephone questionnaire conducted with their 
primary caregiver, which queried about symptoms of BPD 
and study exclusion criteria. The second stage confirmed the 
diagnosis of BPD using a structured psychiatric interview, 
as described below. Only subjects who received a positive 
diagnosis at both stages were included in the study sample. 
We also screened non–mood disordered controls in 2 stages. 
We excluded controls with any mood disorder because of 
concerns about potential “manic switching” from dysthymia 
or unipolar depression to BPD.23

Briefly, at baseline, potential subjects were excluded if 
they had been adopted, if they had major sensorimotor 
handicaps, autism, inadequate command of the English 
language, or a Full Scale Intelligence Quotient less than 70. 
Child assent and parental consent were obtained.

Assessments
All diagnostic assessments were made using DSM-IV–

based semistructured interviews. Raters were blinded to 
the (re)ascertainment status of the subjects. Psychiatric 
assessments for adolescents relied on the DSM-IV Kiddie 
Schedule for Affective Disorders and Schizophrenia–
Epidemiologic Version (KSADS-E),24 while for subjects 18 
years or older, the Structured Clinical Interview for DSM-
III-R (SCID)25 was used. For each diagnosis at baseline and 
follow-up, information was gathered regarding the ages at 
onset and offset of syndromatic criteria, interval history 
(follow-up), and treatment history. As reported previously,26 
for a subject to be diagnosed with BPD, he or she had to 
meet full DSM-IV criteria for bipolar I or II disorder by both 
structured and clinical interviews.

Substance use disorders included any non-nicotine drug 
or alcohol abuse or dependence and was diagnosed based on 
DSM-IV criteria. To meet criteria for nicotine dependence, 
subjects under 18 years needed to endorse smoking daily, 
whereas subjects over 18 years needed to endorse smoking at 
least a pack of cigarettes per day. Rates of disorders reported 
are lifetime prevalence, and SUD data reflect moderate to 
severe impairment.

All cases at baseline and follow-up were presented to 
board-certified child psychiatrists and licensed psychologists. 
Diagnoses were considered positive only if the disorder was 
of clinical concern due to the nature of the symptoms, the 
associated impairment, and the coherence of the clinical 
picture. κ Coefficients of agreement were evaluated by having 
3 experienced, board-certified child and adult psychiatrists 
diagnose subjects from audiotaped interview. Based on 500 
assessments from interviews of children and adults, the 

median κ coefficient was 0.98 and included κ coefficients 
for 8 individual diagnoses.

Statistical Analysis
The baseline sample included 105 BPD probands 

(mean ± SD baseline age = 13.6 ± 2.5 years) and their first-
degree relatives and 98 controls (mean ± SD baseline 
age = 13.7 ± 2.1 years) and their first-degree relatives.12 For 
this analysis, we merged the baseline and follow-up data and 
computed lifetime rates of disorders and characteristics using 
the most severe diagnosis, the earliest onsets, and the latest 
offsets unless noted otherwise. We compared demographic 
and clinical characteristics between cases and controls using 
t tests for continuous outcomes, χ2 tests for binary outcomes, 
and the Wilcoxon rank sum test for socioeconomic status 
(SES).

The Hollingshead Four-Factor Index27 was used to assess 
SES. We used Kaplan-Meier curves and Cox proportional 
hazard models to assess the risk of SUD at follow-up 
between BPD subjects without SUD at baseline and control 
subjects as well as between subjects with persistent BPD 
and nonpersistent BPD. Persistence of BPD was described 
as full BPD at wave 1 and full or subthreshold BPD criteria 
at follow-up (persistent BPD).5 Subjects with BPD at baseline 
who no longer met criteria for BPD at follow-up were 
considered to have nonpersistent BPD.5 The age at onset was 
computed using the earliest age at onset between baseline 
and follow-up. Three subjects with BPD were dropped from 
the Cox proportional hazard models as they had developed 
an SUD prior to their BPD (alcohol abuse: 1 dropped; alcohol 
dependence: 0; substance abuse: 3; substance dependence: 
0; any SUD: 3; cigarette smoking: 3). An α level of .05 was 
used to assert statistical significance; all statistical tests were 
2-tailed. We calculated all statistics using Stata 12.0.28

RESULTS

Among the 203 probands enrolled in the study at wave 
1, we had follow-up data on 149 probands (73%): 68 BPD 
subjects and 81 control subjects. More BPD subjects were lost 
to follow-up compared to controls (37 [35%] vs 17 [17%], 
χ2 = 8.3, P = .004). We found no significant differences in age 
(t = −0.3, P = .7), socioeconomic status (z = −1.3, P = .2), and 

■■ Youth with persistent bipolar disorder (BPD) or comorbid 
conduct disorder are more likely to develop substance use 
disorders (SUDs).

■■ Bipolar disorder is frequently associated with other 
psychopathology including conduct disorder, attention-
deficit/hyperactivity disorder, disruptive disorders, 
anxiety disorders, and serious depression, compared to 
adolescents without a mood disorder.

■■ Since the onset of BPD typically occurs prior to SUD, 
practitioners should treat symptoms of BPD and continue 
to carefully monitor youth for cigarette smoking and the 
development of SUD.

Clinical Points
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Table 1. Clinical Characteristics and Lifetime Comorbidities 
of the Follow-Up Sample: Bipolar Disorder and Controls 
(N = 149)

Demographic
Controls
(n = 81)

Bipolar 
Disorder
(n = 68)

Test 
Statistic 

P 
Value

Age, mean ± SD, y 19.2 ± 2.5 20.1 ± 3.1 t = −2.0 .05
Socioeconomic status, 

mean ± SD
1.9 ± 1.0 2.5 ± 1.1 z = −3.4 .0006

Sex (male), n (%) 48 (59) 42 (62) χ2 = 1.0 .76
Parental history of substance 

use disorder, n (%)
38 (47) 51 (75) χ2 = 12.1 < .001

Comorbidity, n (%)
Multiple anxiety disorders 7 (9) 22 (32) χ2 = 13.3 < .001
Attention-deficit/

hyperactivity disorder
16 (20) 52 (76) χ2 = 47.9 < .001

Conduct disorder 12 (15) 43 (63) χ2 = 37.2 < .001
Oppositional defiant disorder 13 (16) 63 (93) χ2 = 86.8 < .001
 

parental history of SUD (33 [61%] vs 89 [60%], χ2 = 0.03, 
P = .9) between those who were lost to follow-up and those 
who continued on in the study. We did however find a 
significant difference in sex, such that more boys were lost to 
follow-up than girls (42 [32%] vs 12 [17%], χ2 = 5.3, P = .02).

Clinical Characteristics
As shown in Table 1, we found no significant differences 

at follow-up for age or sex between cases and controls. BPD 
subjects had a lower SES (higher Hollingshead scores) and 
more parental history of SUD.

Disorders Comorbid With BPD
The BPD group at follow-up had higher lifetime rates 

of comorbid psychiatric disorders compared to controls. 
Significant differences were noted for conduct disorder, 
oppositional defiant disorder, attention-deficit/hyperactivity 
disorder (ADHD), and multiple anxiety disorders (Table 1).

SUD and Cigarette Smoking in Youth With BPD
The BPD probands, compared to controls, had more new 

onset cases of SUD during the time between baseline and 
follow-up: alcohol abuse (14 [27%] vs 12 [15%]), alcohol 
dependence (14 [22%] vs 4 [5%]), drug abuse (10 [19%] vs 10 
[13%]), drug dependence (13 [24%] vs 7 [9%]), any SUD (15 
[31%] vs 18 [23%]), and smoking (18 [25%] vs 11 ([14%]).

At the 5-year follow-up, while adjusting for SES and 
parental history of SUD, probands with BPD, compared 
to controls, reported a significantly higher rate of lifetime 
SUD (32 [49%] vs 21 [26%]; hazard ratio [HR] = 2.0; 95% 
confidence interval [CI], 1.1–3.6; P = .02; Figure 1), as well as 
higher rates of all individual SUDs including alcohol abuse 
(HR = 2.4; 95% CI, 1.2–4.9; P = .01), alcohol dependence 
(HR = 5.0; 95% CI, 1.6–15.7; P = .006), drug abuse (HR = 2.3; 
95% CI, 1.03–5.3; P = .04), drug dependence (HR = 3.1; 95% 
CI, 1.3–7.2; P = .01), and smoking (32 [49%] vs 14 [17%]; 
HR = 2.9; 95% CI, 1.4–6.1; P = .004). Subjects with BPD 
also had higher rates of an alcohol use disorder (abuse or 
dependence; HR = 2.5; 95% CI, 1.3–5.0; P = .006) and drug 
use disorder (HR = 2.4; 95% CI, 1.2–4.9; P = .02). Likewise, 

more BPD probands (36%; n = 24/66) had combined alcohol 
plus drug use disorders compared to controls (10%; n = 8/81); 
adjusting for SES and parental history of SUD: HR = 3.8; 95% 
CI, 1.6–9.3; P = .003.

There was more abuse or dependence of cannabis, opiates, 
cocaine, sedatives, stimulants, hallucinogens, and all other 
drugs listed (aspirin and ecstasy) among subjects with BPD 
compared to controls (any use disorder, adjusting for SES and 
parental history of SUD: 27 [40%] vs 11 [14%]; odds ratio 
[OR] = 3.7; 95% CI, 1.5–9.0; P = .003). While cannabis was 
the most commonly abused drug, 13% and 9% of the BPD 
group had an addiction to opiates or cocaine (see Table 2).

The Effect of Comorbid Disorders on SUD
We repeated our analyses on SUD and nicotine addiction 

controlling for ADHD and CD—2 major comorbid disorders 
found to independently result in SUD.29 When we added 
ADHD to the model with SES and parental SUD, we found 
a significant effect of BPD status on age-adjusted risk of 
nicotine dependence (HR = 2.4; 95% CI, 1.0–5.6; P = .049), 
alcohol dependence (HR = 6.0; 95% CI, 1.5–25.0; P = .01), 
drug abuse (HR = 3.2; 95% CI, 1.2–8.4; P = .02), drug 
dependence (HR = 3.2; 95% CI, 1.2–9.0; P = .02), and overall 
SUD (HR = 2.4; 95% CI, 1.1–5.1; P = .02). We did not find a 
significant association for alcohol abuse (HR = 2.4; 95% CI, 
0.95–5.6; P = .06). When we added CD to the model with 
SES and parental SUD, all associations lost significance (all 
P values > .05).

The Effect of Conduct Disorder
To further examine the relationship between BPD, CD, 

and SUD, we ran an additional analysis with 4 groups: 
controls (N = 81), BPD only (N = 25), BPD + CD (N = 29, 
where BPD onset < CD onset), and BPD + CD (N = 13, where 
BPD onset ≥ CD onset). One subject was missing age at onset 
for CD and was subsequently removed from this analysis. 
While controlling for SES and parental history of SUD, we 
found that subjects with CD (with an onset prior to BPD 
or at the same time or after BPD) were more likely to have 
any SUD than subjects with BPD alone or controls (all P 
values < .05; see Figure 2). We found that subjects with a 
BPD onset before CD onset were more likely to have nicotine 
dependence than subjects with BPD alone or controls (all P 
values < .05). We found no significant difference in the risk 
of any SUD or nicotine dependence between subjects who 
had a CD onset after BPD or a CD onset at the same time or 
before BPD (both P values > .05).

SUD Onset in Youth With BPD
The mean ± SD age at onset for any SUD was 15.5 ± 2.4 

years and was similar for the individual ages at onset for drug 
use disorders (15.5 ± 2.4 years) and alcohol use disorders 
(16.0 ± 2.4 years). In general, BPD subjects had a > 1 year 
earlier onset of an SUD compared to controls: any SUD 
(14.9 ± 2.6 years vs 16.5 ± 1.6 years; t = 2.6; P = .01), alcohol use 
disorders (15.5 ± 2.7 years vs 17.1 ± 1.4 years; t = 2.2; P = .03), 
and any drug use disorders (15.1 ± 2.6 years vs 16.2 ± 1.6 
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follow-up, 9 (13%) reported subthreshold BPD, and 36 
(53%) reported having full BPD. Qualitative analysis of 
the data suggested that those with persistent BPD had the 
highest risk for SUD relative to those with nonpersistent 
BPD and controls. Moreover, we found a linear effect of 
the 3 groups (controls = 0, nonpersistent BPD = 1, and 
persistent BPD = 2) for any SUD (HR = 1.7; 95% CI, 1.3–
2.3; P < .001) and for smoking (HR = 2.0, 95% CI, 1.4–2.8; 
P < .001.) However, when stratifying solely by the presence 
or absence of persistent BPD, we failed to find significant 
differences between persistent BPD and nonpersistent BPD 
in the percentage of any SUD or cigarette smoking (Figure 3, 
adjusting for SES and parental history of SUD [nonpersistent 
vs controls: HR = 1.5; 95% CI, 0.6–3.3; P = .36; persistent 
vs controls: HR = 2.4; 95% CI, 1.2–4.5; P = .008; persistent 
vs nonpersistent: HR = 1.6; 95% CI, 0.7–3.5; P = .23]). We 
found similar results for cigarette smoking (nonpersistent 
vs controls: HR = 2.1; 95% CI, 0.8–5.1; P = .12; persistent vs 
controls: HR = 4.1; 95% CI, 3.6–7.8; P = .001; persistent vs 
nonpersistent: HR = 1.7; 95% CI, 0.8–3.9; P = .17).

aWhile adjusting for SES and parental history of SUD, we found that probands with BPD, compared to controls, reported a significantly higher rate of lifetime 
SUD (32 [49%] vs 21 [26%]; HR] = 2.0; 95% CI, 1.1–3.6; P = .02), as well as higher rates of all individual SUDs including alcohol abuse (HR = 2.4; 95% CI, 1.2–4.9; 
P = .01), alcohol dependence (HR =  5.0; 95% CI, 1.6–15.7; P = .006), drug abuse (HR = 2.3; 95% CI, 1.03–5.3; P = .04), drug dependence (HR = 3.1; 95% CI,  
1.3–7.2; P = .01), and smoking (32 [49%] vs 14 [17%]; HR = 2.9; 95% CI, 1.4–6.1; P = .004). 

Abbreviations: BPD = bipolar disorder, CI = confidence interval, HR = hazard ratio, SES = socioeconomic status, SUD = substance use disorder.

Figure 1. Survival Curves for Substance Use and Smoking (N = 149)a

Age, y Age, y

Age, y Age, y

A. B. 

C. D. 

Table 2. Specific Drugs of Abuse and Dependence in Bipolar 
Disorder and Controls (N = 149), n (%)

Drug Type
Controls 
(n = 81)

Bipolar Disorder 
(n = 68) Test Statistic P Value

Cannabis 10 (12) 24 (35) χ2 = 11.1 .001
Opiates 2 (2) 9 (13) χ2 = 6.3 .01
Cocaine 1 (1) 6 (9) χ2 = 4.8a .047
Sedatives 0 (0) 3 (4) χ2 = 3.6a .09
Stimulants 0 (0) 2 (3) χ2 = 2.4a .21
Hallucinogens 1 (1) 3 (4) χ2 = 1.4a .3
All other drugs 0 (0) 3 (4) χ2 = 3.6a .09
aExact test was employed.

years; t = 1.4; P = .16). The mean ± SD duration of any SUD 
was 3.4 ± 3.1 years. We found that BPD subjects manifest a 
longer duration of SUD relative to controls (4.4 ± 3.2 years 
vs 1.6 ± 1.9 years; P = .0007).

SUD and Nicotine Addiction in BPD at Follow-Up: 
Persistent vs Nonpersistent BPD

Among the 68 subjects with BPD at both baseline 
and wave 2 assessments, 23 (34%) reported no BPD at 
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BPD Characteristics Associated With SUD
To examine what characteristics within BPD are 

associated with SUD at follow-up, BPD probands with SUD 
(n = 35) were compared to BPD probands without SUD 
(n = 33) (Table 3). BPD subjects with (versus without) SUD 
had more lifetime hospitalizations related to psychiatric 
disorders or SUD (72% [n = 49] vs 4% [n = 3]; χ2 = 76.0, 
P < .0001). As expected, there were higher rates of lifetime 
psychopharmacology in all probands with BPD compared 
to controls, but these percentages did not significantly differ 
between those with and without SUD. At baseline or during 
the 5-year follow-up, we did not find any differences in rates 

of pharmacotherapy or psychotherapy between BPD subjects 
with and without SUD (all P values > .05).

We then examined the temporal relationship of BPD 
and SUD by examining ages at onset of both disorders. A 
majority of BPD subjects (n = 29 [83%]) experienced the 
full syndromic onset of their BPD prior to SUD, while a 
minority had the onset within the same year (n = 3 [9%]) 
or after the onset of SUD (n = 3 [9%]). We did not find a 
significant difference in the chronology of mania compared 
to depression in the sample (onset of mania prior to 
depression in probands with BPD with and without SUD). 
We also did not find a significant difference in lifetime 

aWhile adjusting for SES and parental history of SUD, we found that those with CD had the highest risk for SUD and cigarette smoking compared to those 
without CD (BPD only and controls) (SUD: BPD + CD [BPD onset ≥ CD onset] vs controls: HR = 4.6; 95% CI, 2.0–10.9; P < .001; BPD + CD [BPD onset < CD onset] 
vs controls: HR = 3.5; 95% CI, 1.8–6.8; P < .001; BPD + CD [BPD ≥ CD] vs BPD only: HR = 8.4; 95% CI, 2.6–26.6; P < .001; BPD + CD [BPD < CD] vs BPD only: HR = 6.3; 
95% CI, 2.3–17.2; P < .001; BPD + CD [BPD ≥ CD] vs BPD + CD [BPD < CD]: HR = 1.3; 95% CI, 0.6–3.1; P = .5). (Cigarette smoking: BPD + CD [BPD ≥ CD] vs controls: 
HR = 2.8; 95% CI, 0.96–8.4; P = .058; BPD + CD [BPD < CD] vs controls: HR = 5.9; 95% CI, 2.8–12.8; P < .001; BPD + CD [BPD ≥ CD] vs BPD only: HR = 3.03; 95% CI, 
0.86–10.7; P = .09; BPD + CD [BPD < CD] vs BPD only: HR = 6.3; 95% CI, 2.3–17.2; P < .001; BPD + CD [BPD ≥ CD] vs BPD + CD [BPD < CD]: HR = 0.5; 95% CI, 0.2–1.3; 
P = .3).

Abbreviations: BPD = bipolar disorder, CI = confidence interval, HR = hazard ratio, SES = socioeconomic status, SUD = substance use disorder.

Figure 2. Substance Use and Cigarette Smoking (N = 145) Stratified by the Presence and Absence of Conduct Disorder (CD)a

Age, y Age, y

A. B.

aWhile adjusting for SES and parental history of SUD, for any SUD: nonpersistent vs controls: HR = 1.5; 95% CI, 0.6–3.3; P = .36; persistent vs controls: HR = 2.4; 
95% CI, 1.2–4.5; P = .008; persistent vs nonpersistent: HR = 1.6; 95% CI, 0.7–3.5; P = .23. For cigarette smoking: nonpersistent vs controls: HR = 2.1; 95% CI, 
0.8–5.1; P = .12; persistent vs controls: HR = 4.1; 95% CI, 3.6–7.8; P = .001; persistent vs nonpersistent: HR = 1.7; 95% CI, 0.8–3.9; P = .17.

Abbreviations: BPD = bipolar disorder, CI = confidence interval, HR = hazard ratio, SES = socioeconomic status, SUD = substance use disorder.

Figure 3. Substance Use and Cigarette Smoking (N = 146)a

Age, y Age, y

Nonpersistent BPD Nonpersistent BPD
Persistent BPD

A. B.
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SUD or cigarette smoking between BPD I and BPD II at 
baseline (n = 47, 58, respectively) or follow-up (n = 31, 37, 
respectively; all P values > .05).

DISCUSSION

The results of this study partially support our hypotheses 
that developing adolescents with BPD manifest an increased 
likelihood for cigarette smoking and SUDs compared to 
their non–mood disordered peers. While cigarette and SUD 
endorsement remained significant when controlling for 
ADHD, this significance did not remain when controlling 
for CD, highlighting the importance of CD in juvenile-onset 
BPD as a major risk for later cigarette smoking and SUD. We 
also found a disturbing trend of more combined and severe 
SUDs in adolescents with BPD compared to controls. There 
was a linear trend for risk of cigarette smoking and SUD 
such that persistent > nonpersistent > controls—although 
both BPD groups continued to be at higher risk than 
controls. These data punctuate the need for providers to 
carefully monitor cigarette smoking and SUD in these highly 
dysregulated adolescents, in particular those with persistent 
BPD and CD.

Our findings that adolescent BPD increases the likelihood 
for cigarette smoking and SUDs mirror an emerging 
literature documenting this risk in clinical and epidemiologic 
samples.14,30–33 For instance, Goldstein et al17 found that in 
12- to 17-year-old adolescents with BPD followed for a mean 
of 2.7 years, 32% of subjects had their first onset of SUD, 
with 76% of the aforementioned group manifesting multiple 
SUDs. Our data also support findings noted in adult-based 

studies that provide further evidence linking age at onset of 
BPD with the risk for SUD.7,10,12,34–36 Specifically, Lin et al10 
reported that early-onset BPD was associated with a higher 
risk for SUD compared to later-onset BPD.

Given that early-onset BPD is associated with SUD, and 
early-onset SUD is associated with a more pernicious SUD 
course and ongoing impairment,37 youth with BPD are at a 
very high risk for severe SUD-related difficulties in addition 
to a chronic BPD course.13,38 In support of this notion, 
Kozloff and colleagues32 noted that individuals with BPD 
plus SUD were more likely to use mental health services 
compared to those without this comorbidity. These data 
highlight the need for careful, ongoing screening of cigarette 
and substance use in adolescents and young adults22 with 
BPD.

An important finding in the current study was that the 
association of cigarette smoking and SUD in maturing BPD 
youth was independent of ADHD29; however, the risk for 
cigarette smoking and SUD did not remain significant when 
controlling for CD, suggesting that comorbidity with CD 
mediates this risk. While these findings may be confounded 
by the high comorbidity of CD in BPD in our and others’ 
samples,5,6 it may be that CD in BPD is a critical variable in 
linking SUD to BPD.39

Of interest, CD as a major risk for the development of 
SUD in BPD partially supports our previous findings in 
midadolescence in which juvenile-onset BPD plus CD 
conferred a greater risk for SUD than that attributable to 
BPD without CD.40 In midadolescence, however, BPD was 
a risk for SUD independent of CD.12,40 Our current findings 
support epidemiologic data published by Carlson et al41 who 
reported that young adults (< 30 years of age) with BPD plus 
SUD had a significant overrepresentation of CD as youth and 
that the presence of comorbid CD was the main mediator of 
the SUD in the young adults with BPD.

Clinically, maturing adolescents and young adults with 
BPD plus CD should be aggressively monitored for the onset 
of cigarette smoking and SUD. From a research perspective, 
BPD plus CD may represent a distinct subtype of BPD19,42,43 
that is identifiable in childhood and associated with high 
degrees of later impairment such as SUD. For instance, 
Barzman et al44 found that juveniles with later-onset BPD 
were more likely to be delinquent than those with early-onset 
BPD—an important consideration given that delinquency is 
strongly associated with SUD.21 Our data add to a growing 
literature highlighting heterogeneity in BPD based on the 
comorbidity of BPD and CD. Further studies evaluating the 
mechanisms of SUD in BPD plus CD, such as internal self-
regulatory mechanisms22,44 and familial/genetic risks, are 
necessary.

While our findings are potentially confounded by 
treatment effects on “persistence” and limited by statistical 
power, we found evidence of a linear effect in that subjects 
with persistent BPD manifest the highest risk (and earliest 
onset) of cigarette smoking and SUD relative to nonpersistent 
BPD and controls. However, our data also suggest that even 
subjects with nonpersistent BPD were at elevated risk for 

Table 3. Clinical Characteristics and Lifetime Comorbidities 
of Individuals With Bipolar Disorder (BPD) Without (–) and 
With (+) Substance Use Disorders (SUDs)

Demographic
BPD – SUD

(n = 33)
BPD + SUD

(n = 35)
Test 

Statistic P Value
Age, mean ± SD, y 18.7 ± 2.9 21.3 ± 2.8 t = −3.8 .0004
Socioeconomic status, 

mean ± SD
2.3 ± 1.0 2.7 ± 1.2 z = −1.5 .14

Sex (male), n (%) 20 (61) 22 (63) χ2 = 0.04 .85
Parental history of SUD, 

n (%)
24 (73) 27 (77) χ2 = 0.18 .67

Parental history of MDD, 
n (%)

23 (70) 30 (86) χ2 = 1.9 .16

Parental history of BPD, 
n (%)

10 (30) 10 (29) χ2 = 0.06 .81

Total BPD symptom count, 
mean ± SD

5.8 ± 1.3 6.3 ± 1.2 t = −1.4 .16

BPD episodes, mean ± SD 24.8 ± 39.8 30.6 ± 48.6 t = −0.6 .60
BPD onset in adolescence, 

n (%)
5 (15) 9 (26) χ2 = 1.2 .3

MDD onset in adolescence, 
n (%)

5 (15) 11 (31) χ2 = 2.5 .1

Conduct disorder, n (%) 5 (15) 19 (54) χ2 = 17.0 < .001
Oppositional defiant 

disorder, n (%)
14 (42) 23 (66) χ2 = 3.71 .05

Full Scale Intelligence 
Quotient, mean ± SD

102.4 ± 14.3 102.1 ± 11.2 t = 0.09 .92

Repeated a grade, n (%) 5 (15) 10 (29) χ2 = 1.78 .18
Special class, n (%) 22 (67) 21 (60) χ2 = 0.32 .57
Extra help, n (%) 25 (76) 27 (77) χ2 = 0.02 .89
Abbreviation: MDD = major depressive disorder.
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SUD relative to controls. Our findings are consistent with 
a 5-year follow-up report by Wozniak et al5 who, using a 
similar definition of “persistence,” reported an almost 2-fold 
higher risk for SUD and cigarette smoking in persistent 
cases. Along the same lines, Lewinsohn et al46 reported a 
higher risk for alcohol and drug use in those with full BPD 
versus subthreshold BPD.

Similar to others, we found that the majority of adolescents 
(83%) with BPD and SUD experienced the full syndromic 
onset of their BPD prior to SUD, while a minority had the 
onset of their BPD after that of SUD.47–49 Winokur et al,50 
Strakowski et al,51,52 and Lin et al10 have helped elucidate 
this developmental timing of SUD as it pertains to BPD in 
adults. Lin et al10 showed that early-onset BPD precedes and 
is associated with SUD, and Winokur et al50 reported that a 
subgroup of subjects with BPD plus SUD showed evidence 
of alcoholism secondary to BPD. It is possible to hypothesize 
that BPD-associated poor judgment, limited self-control, 
and emotional dysregulation and disinhibition contribute 
to the high risk for SUD in young adulthood.22,53 In support 
of this notion, we recently reported a strong relationship 
between the degree of emotional dysregulation and the risk 
for SUD in BPD.22

The findings in the current study need to be tempered 
against methodological limitations. The sample was mostly 
white and may not generalize to community or minority 
samples. Although our sample was large, the subgroup of 
adolescents in the control group and those with specific 
disorders was relatively small, limiting our statistical 
power for some analyses. Our assessments at baseline and 
5-year follow-up relied on retrospective reporting to detail 
BPD, SUD, and other psychiatric comorbidity and may 
have missed important interval data. Among our original 

probands, we reascertained 73% of probands at the 5-year 
follow-up. However, we had significantly more BPD subjects 
that were lost to follow-up compared to controls. While the 
current follow-up rate is similar to that in other studies of 
juvenile BPD,5 we may have underestimated the severity of 
outcomes in the BPD group because of less power, differences 
in sex, and differential severity of those cases reassessed. 
SUD was defined categorically by subjects meeting full DSM 
criteria for abuse or dependence, and not by urine toxicology 
screens. Because we used these definitions, use and misuse of 
substances as well as subthreshold non-BPD psychopathology 
or substance abuse were not captured. Future studies should 
integrate parent report, subject self-report, and subject report 
during structured interview, as well as urine toxicology 
testing, to more accurately identify substance misuse both 
categorically and dimensionally in youth.54

Despite these limitations, our controlled findings add to 
the literature by demonstrating that adolescent BPD persists 
in 66% of adolescents into young adulthood. BPD was 
associated with higher rates and more severe SUD compared 
to controls. In particular, comorbid CD and the persistence 
of bipolar symptoms resulted in higher rates of SUD. As they 
age, adolescents with BPD have a high degree of persistence 
of BPD and CD symptoms that appear to be related to higher 
risk for cigarette smoking and SUD. These findings have 
important clinical considerations. Since BPD onset occurs 
prior to the SUD in the majority of cases, practitioners 
following these individuals should treat symptoms of BPD 
and continue to carefully monitor for cigarette smoking and 
the development of SUD. Finally, youth with persistent BPD 
and comorbid CD appear to be at the greatest risk for SUD, 
and it may be that CD is the primary mediator between BPD 
and SUD.
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