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A B S T R A C T
IMPLICATIONS AND
Purpose and Objective: There is growing evidence that adolescents with ADHD develop long-term
impairments and adverse outcomes, yet less is known about their adverse behaviors. To quantify
rates of mental health comorbidities in adolescents with ADHD and compare the risks of adverse
behaviors among adolescents with and without ADHD.
Methods: We performed a cohort analysis of 6,483 youth from the National Comorbidity Survey
Adolescent Supplement (NCS-A), a nationally representative in-person structured diagnostic
interview of adolescents aged 14e18 years focusing on mental, emotional, and behavioral disor-
ders. Main Outcomes: (1) Percentages with comorbid anxiety, mood, disruptive behavior, and
substance use disorders. (2) Strength of associations of ADHD with several adverse behaviors,
including suicidal symptoms, aggression, behavior regulation, life events, education, and substance
use. Odds ratios were adjusted for age, sex, and race.
Results: Among the sample of 6,483 adolescents, overall, 9.5% met the criteria for ADHD. Most
(69.5%) of adolescents with ADHD had at least one comorbid mental health condition. As
compared to adolescents without ADHD, those with ADHD were significantly more likely to have
had a suicide attempt (aOR 2.9, 95% CI ¼ 1.3e6.6) and to have had perpetrated physical aggression
(aOR 2.3, 95% CI ¼ 1.7e3.2). Adolescents with ADHD were also more likely to have been expelled
from school or fired from a job (aOR 3.3, 95% CI ¼ 1.7e6.5) and to have had problems related to
drinking alcohol (95% CI ¼ 1.2e2.9).
Conclusions: ADHD in adolescents is a complicated disorder with elevated risks for a wide range of
adverse behaviors.

� 2020 Society for Adolescent Health and Medicine. All rights reserved.
Conflicts of interest: Drs Sultan, Hacker, and Olfson and Ms Liu report no
conflicts to disclose.
* Address correspondence to: Ryan S. Sultan, M.D., New York State Psychiatric

Institute, Department of Psychiatry, College of Physicians and Surgeons of
Columbia University, 1051 Riverside Drive Box 78, New York, NY.

E-mail address: rs3511@cumc.columbia.edu (R.S. Sultan).

1054-139X/� 2020 Society for Adolescent Health and Medicine. All rights reserved.
https://doi.org/10.1016/j.jadohealth.2020.09.036
CONTRIBUTION

By using the results of a
nationally-representative
face-to-face diagnostic
evaluation of 6,483 ado-
lescents, 9.5% met the
criteria for ADHD. Those
with ADHD were signifi-
cantly more likely to have
comorbid mental health
conditions and were at
greater risk for adverse
behaviors, including sui-
cidal symptoms,
emotional dysregulation,
employment or educa-
tional problems, and legal
difficulties.
Attention-Deficit/Hyperactive Disorder (ADHD), which is the
most prevalent neurobiological disorder of childhood, is char-
acterized by developmentally inappropriate and impairing pat-
terns of inattention, hyperactivity, and impulsivity [1,2]. ADHD
symptoms become evident in school-aged children, are more
frequent in boys than girls, and usually persist into adulthood
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[3,4]. While symptoms of ADHD begin in early childhood,
affected youth often develop comorbidmental health conditions,
such as depression, anxiety, and substance use [5]. Concurrently,
ADHD is associated with a growing number of adverse behaviors
that can lead to long-term functional impairments and accu-
mulated disability [6e8].

Adolescence is a period of elevated risk for the development
of several mental health disorders. About one-quarter of
depression, one-half of substance use, and three-quarters of
anxiety disorders begin before the end of adolescence [9]. In-
dividuals with ADHD are at increased risk for many of these
conditions, increasing their risk for adverse long-term outcomes
[10e15]. Further, recent evidence demonstrates that increasing
mental health comorbidity in ADHD generates a more compli-
cated clinical picture with impairments beyond academic func-
tion, including increased risk of natural and nonnatural causes of
mortality [16,17]. Because evaluation and treatment have the
potential to mitigate many of these adverse behaviors [7,18],
improving our understanding of the relationship of common
mental health comorbidities with adverse behaviors in adoles-
cents with ADHD may help improve the targeting of clinical in-
terventions aimed at prevention of adverse outcomes.

While substantial progress has been made in defining the
clinical characteristics of adolescents with ADHD, including
associated mental health comorbidities [7,33], most work in this
area has been limited to small clinical samples [19,20] and does
not examine the effects of comorbidity on adverse outcomes.
One exception includes an analysis by Kessler et al. that
concluded that several adverse events in adolescents with ADHD
were mediated by other disruptive behavior disorders and sec-
ondary mood disorders [21]. While these findings were impor-
tant, the study only examined a select number of adverse events.
Examining a wider range of adverse events, including substance
use, emotional control, and major life events, will advance our
understanding of ADHD’s lifetime impairments.

For addressing the knowledge gaps regarding the mental
health burden of ADHD in adolescence and the contribution of
comorbidity to this burden, this study focused on quantifying
lifetime risks of suicidal behavior, aggression, behavioral con-
trol, and substance use associated with ADHD the National
Comorbidity Survey Adolescent Supplement (NCS-A) a na-
tionally representative fully structured interview of adoles-
cents ages 13e18 years. We hypothesized that as compared to
adolescents without ADHD, those with ADHD would have
higher lifetime risks of suicidal and aggressive behaviors,
poorer sense of behavioral control, and poorer legal, interper-
sonal, and educational histories and that these risks would be
partially accounted for by comorbid anxiety, depressive, and
substance use disorders.
Patients and Methods

Data source and study cohort

NCS-A was a nationally representative face-to-face survey of
6,483 adolescents aged 13e18 years, conducted in the conti-
nental United States [38]. The design and sampling are described
in detail elsewhere. Briefly, the NCS-A was based on face-to-face
interviews with adolescents and their parents (or parent surro-
gates). Parents and adolescents were interviewed separately, and
their combined responses were used in determining diagnoses.
All interviewswere conducted using the Composite International
Diagnostic Interview (CIDI) [38].

Sociodemographic characteristics were assessed in the NCS-
A, including respondent age, sex, race/ethnicity, and parent in-
come. Approximately half of the sample was male (51.3%), and
the mean age was 15.9 (SE ¼ 1.0) years. Non-Hispanic whites
comprised 65.5% of the sample, non-Hispanic blacks, 15.1%, and
Hispanic adolescents, 14.4%. Anxiety disorders (31.9%) were the
most common disorder, followed by behavior (19.6%), mood
(14.3%), substance use (11.4%), and eating (2.7%) disorders [38].
The data were weighted to adjust for differential probabilities of
selection of respondents within schools and household samples,
differential nonresponse, and residual differences between the
sample and the U.S. population on the cross-classification of
sociodemographic variables.
Measures

Diagnostic assessment. Adolescents were administered the
World Health Organization CIDI, a comprehensive, fully struc-
tured interview for the assessment of mental disorders based on
criteria of ICD-10 and DSM and designed to generate DSM di-
agnoses [39]. Major classes of disorders included mood disorders
(major depression, dysthymia, bipolar disorder), anxiety disor-
ders (generalized anxiety disorder, separation, panic, obsessive-
compulsive disorder agoraphobia, social, specific phobia, post-
traumatic stress disorder), other behavior disorders (opposi-
tional defiant and conduct disorder), and substance use
disorders.

Adverse behaviors. Markers for adverse behaviors were identified
throughout the survey to assess specific domains, including
lifetime suicidal behaviors (suicidal thoughts, suicidal thoughts
with a plan, and suicide attempts), aggression (threats, physical
and verbal), self-report of behavior control (ability to stay in
calm), educational functioning, and recent life events, substance
use (alcohol, cigarettes, and other substances). Complete de-
scriptions of these items are presented in the Appendix.
Analytic procedures

Youth were divided into two mutually exclusive and
exhaustive groups: a lifetime ADHD group (n ¼ 617) and a non-
ADHD group (n ¼ 5,866). Lifetime ADHD and non-ADHD groups
were compared with respect to their general demographic
characteristics (age, sex, race/ethnicity, and family income), co-
morbid mental disorders (mood, anxiety, other disruptive
behavior, and substance use), and adverse behaviors (see adverse
behaviors). Unadjusted odds ratios were estimated from logistic
regressionmodels with ADHD status as the independent variable
of interest and each adverse behavior as dependent variables. In
a separate set of models, odds ratios were mutually adjusted for
age, sex, and race/ethnicity. Our primary interest was evaluating
the risk of adverse behaviors among adolescents with and
without ADHD. Because comorbid mental disorders may be in
the causal developmental pathway from ADHD to these behav-
iors, we did include this in an additional adjusted analysis [40].
Ninety-five percent confidence intervals (CIs) were estimated by
using the Taylor series linearization method implemented in
SUDAAN, version 10. Statistical significance was based on two-
sided design-based tests evaluated at the .05 level of significance.
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Results

Overview

All Odds ratios in primary tables and figures adjust for de-
mographic characteristics (age, sex, and race/ethnicity).

Background characteristics of cohort

Table 1 compares baseline sociodemographic characteristics
for youth with and without lifetime ADHD by age group, sex,
race/ethnicity, and family income. The ADHD group was signifi-
cantly more likely than the non-ADHD group to meet the criteria
for all four comorbid mental disorder categories. Most of the
ADHD sample (69.5%) had at least one comorbidmental disorder.

Lifetime suicidal behaviors

After adjusting for baseline demographic characteristics only,
youth with a lifetime history of ADHD had significantly elevated
risks for all types of lifetime suicidal behavior. Specifically, the
odds of suicidal thoughts (aOR 95% CI 3.1, 2.2e4.3), and suicidal
thoughts with a plan (aOR 95% CI 3.2, 2.0e5.0), and suicide at-
tempts 2.9 (aOR 95% CI 2.9,1.3e6.6) were approximately three
times greater for ADHD than non-ADHD youth. After adjusting
for demographic characteristics, the association between suicidal
ideation and ADHD remained significant (Figure 1).

Aggression and emotional control

ADHD was associated with a significantly elevated risk for
aggressive behaviors.
Table 1
Comparison of background characteristics of youth with and without lifetime
ADHD in NCS-A

Characteristic ADHD
% (N ¼ 617)

Non-ADHD
% (N ¼ 5,866)

Chi�Sq p value

Age, yr
13e14 37.4 35.8 .21 .65
15e16 39.7 42.1 .30 .59
17e18 22.9 22.1 .02 .90

Sex
M 75.3 48.7 45.39 <.0001
F 24.7 51.3 45.39 <.0001

Race/Ethnicity
Non-Hispanic White 68.8 65.2 .79 .38
Non-Hispanic Black 12.7 15.3 1.78 .19
Hispanic 15.0 14.3 .00 .96
Other 3.6 5.1 2.15 .15

Comorbid Mental Health Disorders
Any Comorbidityb 69.5 40.8 55.30 <.0001
Any Mood disorder 23.2 13.1 8.67 .01
Any Anxiety Disorder 33.3 25.1 5.30 .03
Other Disruptive

Behavior Disorder
50.8 11.9 86.37 <.0001

Any Substance Disorder 20.5 10.6 12.89 .00
Family Incomea

PIR � 1.5 14.6 14.6 .00 .99
PIR � 3.0 21.9 19.0 1.13 .29
PIR � 6.0 32.0 32.8 .37 .54
PIR � 6.0 32.6 33.6 .14 .71

National Comorbidity Survey Adolescent Supplement (NCS-A).
a PIR (Poverty Index Ratio).
b Any Mood, Anxiety, Other Disruptive Behavior, or Substance Disorder.
ADHD youth had twice the adjusted odds of a history of anger
attacks with loss of control resulting in damage to property (aOR
95% CI 2.3, 1.7e3.2) or physical aggression (aOR 95% CI 2.1, 1.6e
2.6) than their non-ADHD peers. However, the risk of anger at-
tacks with threats of harm did not significantly differ between
groups. The association between physical aggression with
property damage and ADHD persisted following adjustment for
potentially confounding demographic characteristics.

Self-assessed behavioral control was significantly poorer
for ADHD youth than their non-ADHD peers. The ADHD
group also had lower self-reported abilities to keep calm in a
crisis, stay out of trouble in potentially troublesome situa-
tions, and to control their emotions when situations require
it (Table 2).
Recent life events and educational outcomes

Adjusted odds for potentially adverse life events were also
significantly elevated for ADHD youth. Past year life events, such
as expulsion from a school or job (aOR 95% CI 3.3, 1.7e6.5),
problems with police (aOR 95% CI 3.1, 2.2e4.5), and court ap-
pearances (aOR 95% CI 2.3, 1.4e3.6), were approximately two to
three times more common in ADHD youth. The adjusted odds of
serious interpersonal conflict were also significantly elevated. By
contrast, odds of romantic break-ups, endings of close friend-
ships, and pregnancies of self or partners did not differ signifi-
cantly from non-ADHD youth.

Lifetime educational adversities were significantly poorer
for ADHD youth. The adjusted odds for suspension from
school were approximately four times greater among ADHD
than non-ADHD youth. Odds of repeating a grade were more
than twice as great and truancy approximately one and half
times greater for ADHD youth. A significant association be-
tween ADHD and educational outcomes was retained
following adjustment for the demographic and other clinical
variables (Table 3).
Lifetime substance use

ADHD youth had significantly higher odds of substance use
than their non-ADHD peers. Adjusted odds for lifetime alcohol
use problems from drinking (aOR 95% CI 1.9, 1.2e2.9), cannabis
use (aOR 95% CI 2.2, 1.7e2.9), cocaine use (aOR 95% CI 2.6, 1.1e
6.2), and nonprescribed prescription drugs (aOR 95% CI 2.6, 1.5e
4.7), were all statistically elevated, ranging from approximately
1.5e2.5 times. By contrast, the adjusted odds of cigarette use and
other illicit drugs (heroin, opium, glue LSD, and others) were not
significantly elevated (Table 3).
Adjusting for mental health comorbidities

Given the high rate of comorbidity in ADHD, we performed
analyses for all behaviors with adjustments for mental health
comorbidities, as well as demographic characteristics. In this
analysis, the adjusted odds of suicidal thoughts (aOR 95% CI 1.6,
1.1e2.4), history of attacks of anger with loss of control and
damage to property (aOR 95% CI 1.5, 1.0e2.0), repeating of a
grade (aOR 95% CI 1.5, 1.1e2.2), and suspension from school (aOR
95% CI 2.5, 1.9e3.2), were elevated for youth with ADHD as
compared to youth without ADHD (Table 4).



23.1

8.8 7.4
11.0

3.5 3.8

0

5

10

15

20

25

Suicidal  Thoughts Sucidal Thoughts with Plan Suicide AƩempt

%

Comparison of LifeƟme Suicidal 
Behavior for ADHD and Non-ADHD Youth in 

NCS-A
ADHD Non-ADHD
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Discussion

In this large nationally representative sample of youth, ADHD
was correlatedwith a range of adverse behaviors. As compared to
their peers, adolescents with ADHD had a higher level of
impairment in several important domains. Lifetime risks for
suicidal behaviors were approximately three times greater for
adolescents with ADHD. These teens were also at risk for
aggressive behaviors involving physical aggression or property
damage with greater than twice the likelihood than non-ADHD
teens. Further, court appearances, problems with the police,
and expulsions from a job or school were two to three times as
more likely for adolescents with ADHD. Mental health comor-
bidities were more common among adolescents with ADHD,
with approximately three-quarters having a comorbid mood,
anxiety, other disruptive, or substance disorder. Comorbidity
accounted for much of the increased odds of adverse events.

Approximately one-quarter of adolescents with ADHD re-
ported a history of suicidal ideation, and about seven percent
reported a previous attempt. Our findings are consistent with a
Table 2
Comparison of behaviors outcomes for all ADHD and Non-ADHD youth in NCS-A

Lifetime history aggression

History of attacks of anger with loss of control and damage to property
History of attacks of anger with loss of control and threats to harm others
History of attacks of anger with loss of control and physical aggression to others

Self-Assessment of Emotional and Behavioral Controlb

Ability to keep calm and think of the right thing to do in a crisis
Ability to stay out of trouble in a situation where trouble could happen
Ability to control emotions when situation requires

National Comorbidity Survey Adolescent Supplement (NCSA).
CI ¼ Confidence Interval; OR ¼ Odds Ratio.

a Adjusted for age (continuous), sex, and race.
b Rating scale, 1 (lowest) to 4 (highest) for Self-Reported Ability.
systematic review that reported elevated rates of suicidal
behavior in individuals with ADHD [41]. As the studies in this
review include smaller convenience samples, the present study
extends and broadens these findings by quantifying the rates of
suicidal behavior in adolescents from a large nationally repre-
sentative sample. While some studies reported this association is
largely mediated by comorbidity, overall, disorders associated
with severe agitation/anxiety and poor impulse control have
been strongly associated with suicidal plans and attempts than
depressive disorders among adolescents [42,43]. Previous review
articles further support a link between ADHD and death by sui-
cide in adolescents into adulthood and show increasing risk with
the severity of ADHD symptoms [41], including the association
between ADHD and increased risk for early death by suicide [44].
The association of ADHD with suicidal behaviors is clinically
important because past suicidal behavior is known to be a strong
predictor of future attempts in adolescents [13,45e49].

Despite prior research [41,44] and our findings, the clinical
assessment of suicidal symptoms in adolescents with ADHD is
not recommended in current practice parameters, clinical,
ADHD
% (N ¼ 617)

Non-ADHD
% (N ¼ 5,866)

OR (95% CI) aORa (95% CI)

52.3 29.4 2.6 (2.0, 3.6)* 2.3 (1.7, 3.2)*
18.4 18.6 1.0 (.6, 1.5) 1.0 (.6, 1.5)
57.0 37.5 2.2 (1.7, 2.8)* 2.1 (1.6, 2.6)*

ADHD
Mean (SD)
(N ¼ 617)

Non-ADHD
Mean
(SD) (N ¼ 5,866)

Unadjusted b
(95% CI)

Adjusted ba

(95% CI)

2.9 (.9) 3.0 (.7) �.2 (�.3, �.1)* �.2 (�.3, �.1)*
2.7 (.9) 3.1 (.8) �.4 (�.51, �.2)* �.3 (�.5, �.2)*
2.9 (.8) 3.1 (.7) �.2 (�.3, �.2)* �.3 (�.3, �.2)*



Table 3
Comparison of life events and substance use for all ADHD and Non-ADHD youth in NCS-A

ADHD
% (N ¼ 617)

Non-ADHD
% (N ¼ 5,866)

OR (95% CI) aORa (95% CI)

Life events
Romantic break-up 25.0 21.5 1.2 (.8e1.9) 1.5 (.9e2.4)
End of close friendship 16.4 16.9 1.0 (.7e1.4) 1.3 (.9e1.9)
Serious interpersonal conflict 47.0 39.2 1.4 (1.1e1.8)* 1.5 (1.1e2.0)*
Pregnancy of self or partner 2.0 1.3 1.6 (.6e4.5) 1.7 (.6e4.7)
Expulsion from school or job 8.9 2.4 4.0 (2.2e7.1)* 3.3 (1.7e6.5)*
Problems with police 11.0 3.1 3.8 (2.8e5.2)* 3.1 (2.2e4.5)*
Court appearance 10.3 4.4 2.5 (1.6e4.0)* 2.3 (1.4e3.6)*
Repeating of a grade 22.4 10.7 2.4 (1.8e3.3)* 2.3 (1.7e3.1)*
Suspension from school 58.7 25.4 4.2 (3.2e5.4)* 4.1 (3.1e5.4)*
Truancy 35.5 25.7 1.6 (1.2e2.1)* 1.6 (1.2e2.1)*

Lifetime Substance Use
Problems from Drinking 11.6 6.0 2.1 (1.3e3.2)* 1.9 (1.2e2.9)*
THC or Hashish 36.3 21.2 2.1 (1.7e2.7)* 2.2 (1.7e2.9)*
Cocaine 3.9 1.7 2.4 (1.2e4.8)* 2.6 (1.1e6.2)*
Nonprescribed Prescription Drugs 9.8 4.3 2.5 (1.4e4.2)* 2.6 (1.5e4.7)*
Heroin, opium, glue, LSD or other 5.5 2.9 2.0 (1.1e3.6)* 1.8 (1.0e3.4)

National Comorbidity Survey Adolescent Supplement (NCSA).
CI ¼ Confidence Interval; OR ¼ Odds Ratio.

a Adjusted for age (continuous), sex, and race.
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teaching, and patient literature [37]. While national suicide
prevention guidelines recommend screening for suicide in any
individual with a mental disorder, only depression in teens is
highlighted for annual visits [50]. These data suggest that the
guidelines should be updated to include regular inquiries by
pediatricians about suicidal behavior in adolescents with ADHD.
As parents are generally unaware of their youth’s behavior [51]
and inquiries about suicidal behavior do not increase the risk of
attempts [29], updating these guidelines may help mitigate risks
of suicidal behavior by adolescents. Finally, parents who are
aware are more likely to seek specialized mental health treat-
ment for their child [30].

Over half of adolescents with ADHD had a history of aggres-
sive behaviors. This observation extends and quantifies the link
between aggression and ADHD in adolescents. Previous work,
including an analysis of the Multimodal Treatment of ADHD
(MTA) clinical trial cohort, revealed that 54% of young children
with a combined subtype of ADHD displayed clinically significant
aggression [53e55]. Our work demonstrates that symptoms of
aggression may persist into adolescence. Further, aggressiveness
among adolescents with ADHD poses risks of persistent behavior
problems, encounters with the justice system, deficits in aca-
demic achievement, behavioral and disciplinary problems at
school, substance experimentation/abuse, and peer rejection
than ADHD alone [56]. In about half of patients with ADHD,
adequately dosed stimulant medications can be effective in
reducing aggression [53e55]. Ongoing severe aggression may
require referral to a child and adolescent psychiatrist or more
intensive psychosocial intervention such as multisystemic ther-
apy [57].

Impulsivity and emotional dysregulation were also linked to
ADHD. In our study, ADHD adolescents described lower self-
reported abilities of emotional control. Emotional dysregulation
reflects deficits in the ability to regulate one’s emotional state in
an age-appropriate and socially acceptable manner and is asso-
ciated with ADHD [58]. This finding is surprising as adolescents
with ADHD are generally poor reporters of their own emotion
regulation deficits. Awareness of these deficits may contribute to
poor self-esteem in adolescents with ADHD as emotional dys-
regulation [59] is associated with poor peer relationships in
youth [56]. Last, the persistence of emotional dysregulation and
impulsivity into adulthood may promote accumulated disability,
such as impairment in home functioning, social interactions with
others, community activities, dating/marital relations, money
management, driving, and leisure/recreational activities [59].

Approximately one in 10 adolescents with ADHD had recent
problems with the police or court appearances. Legal problems,
which have been reported in over one-third of adults with ADHD,
may begin in adolescence [60]. The high prevalence of legal
problems among adolescents with ADHD suggests that there
may be opportunities for earlier intervention in this patient
population.

Behavioral problems in school remain a major concern for
young people with ADHD. Consistent with previous work
showing higher numbers of school absences among ADHD youth
[61], adolescents with ADHDwere approximately 1.5 times more
likely to skip classes. ADHD was also associated with a greater
than four times risk for suspension from school. This suggests
that ADHD may be a significant contributing factor to school
suspension [62]. In addition to medication treatment, a variety of
psychosocial interventions exist to assist young people with
ADHD in academic domains [63].

After adjusting for mental health comorbidities, the odds ra-
tios for ADHD and many behaviors were reduced. Given that
ADHD is a neuro-developmental disorder that is associated with
accumulated disability, this finding is not surprising [8]. ADHD
begins earlier than most other mental health disorders and is
potentially a direct causal factor in the development of other
mental health conditions such as anxiety, depression, and sub-
stance use [8]. From a clinical perspective, youth receiving
community treatment for ADHD, such as in pediatric practices,
are very likely to have had these adverse behaviors, although
common comorbidities may contribute to this risk.

Our study has several limitations. First, the survey does not
provide detailed information on treatment, and as such, we are
unable to assess the effects of treatment on the adverse



Table 4
Comparison of all adverse events for all ADHD and Non-ADHD youth in NCS-A

Lifetime history aggression ADHD
% (N ¼ 617)

Non-ADHD
% (N ¼ 5,866)

OR (95% CI) aORb (95% CI)

History of attacks of anger with loss of control and damage to property 52.3 29.4 2.6 (2.0, 3.6)* 1.5 (1.0, 2.0)*
History of attacks of anger with loss of control and threats to harm others 18.4 18.6 1.0 (.6, 1.5) 1.2 (.9, 1.6)
History of attacks of anger with loss of control and physical aggression to others 57.0 37.5 2.2 (1.7, 2.8)* 1.0 (.6, 1.7)

Self-Assessment of Emotional and Behavioral Controlc ADHD
Mean (SD) (N ¼ 617)

Non-ADHD
Mean (SD) (N ¼ 5,866)

Unadjusted b
(95% CI)

Adjusted ba

(95% CI)

Ability to keep calm and think of the right thing to do in a crisis 2.9 (.9) 3.0 (.7) �.2 (�.3, �.1)* �.0 (�.2, �.1)
Ability to stay out of trouble in a situation where trouble could happen 2.7 (.9) 3.1 (.8) �.4 (�.51, �.2)* �.1 (�.3, �.0)*
Ability to control emotions when situation requires 2.9 (.8) 3.1 (.7) �.2 (�.3, �.2)* �.1 (�.2, �.0)

Life Events ADHD
% (N ¼ 617)

Non-ADHD
% (N ¼ 5,866)

OR (95% CI) aORb (95% CI)

Romantic break-up 25.0 21.5 1.2 (.8e1.9) 1.0 (.6e1.6)
End of close friendship 16.4 16.9 1.0 (.7e1.4) .9 (.6e1.3)
Serious interpersonal conflict 47.0 39.2 1.4 (1.1e1.8)* .9 (.7e1.2)
Pregnancy of self or partner 2.0 1.3 1.6 (.6e4.5) .8 (.2e3.1)
Expulsion from school or job 8.9 2.4 4.0 (2.2e7.1)* 1.8 (.9e3.4)
Problems with police 11.0 3.1 3.8 (2.8e5.2)* 1.5 (.9e2.5)
Court appearance 10.3 4.4 2.5 (1.6e4.0)* 1.2 (.7e2.1)
Repeating of a grade 22.4 10.7 2.4 (1.8e3.3)* 1.5 (1.1e2.2)*
Suspension from school 58.7 25.4 4.2 (3.2e5.4)* 2.5 (1.9e3.2)*
Truancy 35.5 25.7 1.6 (1.2e2.1)* .8 (.6e1.1)*

Lifetime Substance Use ADHD
% (N ¼ 617)

Non-ADHD
% (N ¼ 5,866)

OR (95% CI) aORd (95% CI)

Problems from Drinking 11.6 6.0 2.1 (1.3e3.2)* .7 (.4e1.3)
THC or Hashish 36.3 21.2 2.1 (1.7e2.7)* 1.0 (.7e1.3)
Cocaine 3.9 1.7 2.4 (1.2e4.8)* .9 (.4e2.1)
Nonprescribed Prescription Drugs 9.8 4.3 2.5 (1.4e4.2)* 1.2 (.6e2.3)
Heroin, opium, glue, LSD or other 5.5 2.9 2.0 (1.1e3.6)* .7 (.3e1.5)

Suicidal Behavior ADHD
% (N ¼ 617)

Non-ADHD
% (N ¼ 5,866)

OR (95% CI) aORb (95% CI)

Suicidal Thoughts 23.1 10.1 2.4 (1.8, 3.4)* 1.6 (1.1, 2.4)*
Suicidal Thoughts with a Plan 8.8 3.5 2.6 (1.7, 4.1) 1.4 (.8, 2.5)
Suicide Attempt 7.4 3.8 2.1 (1.0, 4.2)* .9 (.4, 2.1)

a Adjusted for age (continuous), sex and race.
b Adjusted for age (continuous), sex, race, and any mood, anxiety, other disruptive behavior, or substance disorder.
c Rating scale, 1 (lowest) to 4 (highest) for Self-Reported Ability.
d Adjusted for age (continuous), sex, race, and any mood, anxiety, or other disruptive behavior disorder.
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behaviors. Second, the adverse behaviors have variable reference
periods, and we are unable to temporally order the onset of
ADHD and the outcomes, although most ADHD presents before
adolescence [64]. For this reason, the results cannot establish
causal relationships between ADHD and adverse outcomes.
Adverse behaviors are based on single item responses, and
therefore, likely have weaker psychometric properties than
related scale-based assessments [65,66]. Generalizability may be
limited as we were unable to assess potentially important psy-
chosocial factors or family environment, such as parental
stressors. Last, while the diagnostic variables have known reli-
ability, the reliability of the adverse behavior variables are not
known.
Conclusion

Adolescents with ADHD were found to have had an increased
risk of several adverse behaviors previously reported in adults
with persistent ADHD. The results offer a broad view of behav-
ioral risks in adolescents with ADHD. Given strong correlations
between ADHD and these adverse behaviors and evidence that
many continue into adulthood, assessments of ADHD in pediatric
primary care settings should include evaluation of these func-
tional domains. Symptom-based evaluations and treatment
guidelines do not currently recommend assessment of the range
of adverse behaviors common to young people with ADHD [67].
Adolescents with ADHD represent a high-risk group. Screening
for these behaviors in adolescents with ADHD can promote
appropriate interventions, such as pharmacologic treatment for
ADHD and referral to mental health professionals, to help miti-
gate future adversities and accumulated disability of young
people with ADHD [68].
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