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WHAT’S KNOWN ON THIS SUBJECT: There are a few longitudinal
studies that suggest that attention-deﬁcit/hyperactivity disorder
(ADHD) in adolescence is associated with later psychiatric
disorders, substance use disorders, and impaired work
performance.
WHAT THIS STUDY ADDS: Adolescent ADHD is associated with
a variety of internal and external stresses in adulthood.
Consequently, it is essential to focus intervention efforts on
adolescents with ADHD to prevent or alleviate adult difﬁculties in
functioning.

abstract

Dr Judith S. Brook contributed to the conception and design of
the study, the acquisition of data, interpretation of the analysis,
drafting the article and reviewing it critically for important
intellectual content, and ﬁnal approval of the version submitted;
Dr David W. Brook contributed to the conception and design of
the study, interpretation of the data, critical review of the article
for important intellectual content, and ﬁnal approval of the
version submitted; Dr Zhang contributed to the conception and
design of the study, conducted the data analyses and
interpreted the data, drafted and revised sections of the article,
and approved the version submitted; Mr Seltzer contributed to
the design of the study and interpreting the data, conducted the
literature search, drafted and revised sections of the article,
and approved the version submitted; and Dr Finch contributed
to the design of the study, data analysis and interpretation of the
results, reviewed the article critically for scientiﬁc content, and
approved the version submitted.

OBJECTIVE: There is a scarcity of longitudinal studies of adolescents
with attention-deﬁcit/hyperactivity disorder (ADHD) followed until
adulthood. We studied the relationship between ADHD in adolescence
and impaired general physical health, impaired general mental health,
antisocial personality disorder, impaired work performance, and high
ﬁnancial stress in adulthood.

www.pediatrics.org/cgi/doi/10.1542/peds.2012-1725

RESULTS: The adjusted odds ratios and 95% conﬁdence intervals (CIs)
for ADHD in adolescence as related to internal stress in adulthood were
1.82 (95% CI = 1.01–3.25; P , .05) for impaired general physical
health, 2.36 (95% CI = 1.23–4.51; P , .01) for impaired general mental
health, and 3.28 (95% CI = 1.51–7.13; P , .01) for antisocial personality disorder. The adjusted odds ratios and 95% CIs for ADHD in
adolescence as related to external stress were 2.46 (95% CI = 1.37–
4.43; P , .01) for impaired work performance and 3.33 (95% CI =
1.70–6.55; P , .001) for high ﬁnancial stress.
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METHODS: A prospective design incorporated 6 assessments of participants spanning mean ages from 14 to 37 years. Two baseline
assessments were taken between ages 14 and 16 years, and 5 outcome
assessments were taken at mean age 37 years. Participants were
assessed with structured interviews and questionnaires. The participants were from a community sample of individuals initially drawn in
1975 and followed to a mean age of 37 years in 2009.

CONCLUSIONS: Clinicians should focus on early diagnosis and treatment of adolescent ADHD because it is a major predictor of an array
of physical, mental, work, and ﬁnancial problems in adulthood. Pediatrics 2013;131:5–13
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Attention-deﬁcit/hyperactivity disorder
(ADHD) is a major neuropsychiatric disorder diagnosed in children, adolescents,
and adults. Adolescents with ADHD are at
a greater risk for concurrent problem
behaviors such as drug use and delinquency,1,2 cognitive problems,3–5 mood
and anxiety problems,6 psychiatric
problems including anxiety disorders,
and interpersonal difﬁculties.7,8 The current adult literature suggests that ADHD
in adulthood is associated with higher
health care costs, 9 cigarette smoking and substance-use disorders,10
a greater prevalence of psychiatric disorders,4,10,11 decreases in work performance and work productivity,12,13 and
lower educational attainment.4 To date,
there are only a few community longitudinal studies that have examined the
impact of adolescent ADHD on adult
functioning.4,14,15 Several longitudinal
studies indicate that adolescent ADHD
is a predictor of (1) internal stress
such as that seen in several psychiatric
disorders as well as psychological
dysfunction in young adulthood,4–6,10,16–19
and (2) external stress in the occupational and ﬁnancial spheres.12,20,21
The present research is designed to
extend the above studies and to examine childhood and adolescent ADHD
as it relates to internal stress and external stress in the fourth decade of life.
We build on previous studies4,6,10 in
several ways: (1) examining the longterm effects of adolescent ADHD on
functioning in the fourth decade of life;
(2) assessing signiﬁcant areas of diverse
functioning (ie, internal and external
stresses) in adulthood; (3) employing
a community sample; and (4) focusing
on the implications for prevention and
treatment.
In this article, we present the ﬁndings
from our longitudinal study entitled
Children and Adults in the Community.
The speciﬁc hypotheses are that: participants with ADHD in adolescence
are more likely to have internal stress
6

(impaired general physical health, impaired general mental health, and antisocial personality disorder [ASPD]) and
external stress (impaired work performance and high ﬁnancial stress) in their
late 30s.

METHODS
Participants and Procedure
The present sample was a probability
sample of families residing in 2 upstate
New York counties (ie, Albany and Saratoga), which has been described in
previous publications.22 The original
study in 1975 (T1) assessed problem
behaviors in children as reported by
their mothers. Data were obtained from
the children in 1983 (T2, N = 756), 1985–
1986 (T3, N = 739), 1992 (T4, N = 750),
1997 (T5, N = 749), 2002 (T6, N = 673),
and 2005–2006 (T7, N = 607). The mean
ages (SDs) of the participants at each
wave were 14.1 (2.8) at T2, 16.3 (2.8)
at T3, 22.3 (2.8) at T4, 27.0 (2.8) at T5,
31.9 (2.8) at T6, and 36.6 (2.8) at T7,
respectively. In this article, we report
on 551 participants who (1) had ADHD
assessments at both T2 and T3 and
(2) took part in our study at T7.
Extensively trained and supervised
interviewers administered interviews in
private, with the exception of the 2005–
2006 data collection. In 2005–2006, selfadministered questionnaires were
used. Written informed consent was
obtained from participants and their
mothers in 1983, 1986, and 1992, and
from the participants only in 1997, 2002,
and 2005–2006. The Institutional Review
Board of New York University School of
Medicine authorized the use of human
subjects in this research study. Additional information regarding the study
methodology is available from previous
publications.22
Twenty-two of the 756 T2 participants
hadmissing dataontheT2ADHDvariable.
In our analyses, we included 551 participants who had a T2 ADHD assessment
and participated at T7. To assess the

effects of attrition, we compared the 551
participants in the present analyses to
the 183 participants who had a T2 ADHD
assessment and did not participate at T7.
There was a signiﬁcantly higher percentage of females in the group of 551
individuals (55%) than in the group of 183
individuals (31.7%) (x 2[1] = 29.8, P ,
.001). There was a signiﬁcantly lower
percentage of participants with ADHD
at T2 in the group studied (10%) as
compared with those not included
(18.6%) (x2[1] = 9.5, P , .01). There was
also a signiﬁcantly lower percentage of
participants with conduct disorder (CD)
at T2 in the group studied (9.3%) as
compared with those not included
(19.1%) (x 2[1] = 12.9, P , .001). To
partially account for the effects of gender and early CD, we statistically controlled for these 2 factors.
Measures
ADHD at T2–T3
Adaptations of the Diagnostic Interview
Schedule for Children23 were administered to participants in 1983 (T2), and
again in 1985–1986 (T3) to assess psychiatric disorders including ADHD and
CD.24 Because symptoms of ADHD include
an unusually high and chronic level of
inattention, hyperactivity, or both, items
about functional impairment from ADHD
and CD were added to the Diagnostic
Interview Schedule for Children. For example, 3 to 5 items were added to assess
interference in school and social activities. Criteria from the Diagnostic and
Statistical Manual of Mental Disorders,
Revised Third Edition25 were used to
classify the participants with respect to
ADHD. The percentage of the participants
who met the Diagnostic and Statistical
Manual of Mental Disorders, Revised
Third Edition criteria for ADHD at T2 or T3
or both was 13.1%.
Impaired General Physical Health
at T7
We assessed the participants’ general physical health, which included
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measures of general physical health,
role limitations due to physical
health, and physical functioning (Table 1).

ASPD at T7
We assessed adult ASPD by using an
adaptation of the University of Michigan
Composite International Diagnostic Interview ASPD measure.27 A participant
received a score of 1 on the measure of
adult ASPD if the participant met 2
criteria. First, a pervasive pattern of
disregard for and violation of the rights
of others, as indicated by 3 (or more) of
7 criteria listed in the Diagnostic and

Impaired General Mental Health at T7
We assessed the participants’ general
mental health, which included measures of general mental health and role
limitations due to emotional problems
(Table 1).

TABLE 1 Measures of Adult General Physical Health, General Mental Health, ASPD, Work
Performance, and Financial Stress
Scale
Impaired general physical health
component scales at T7
General physical healtha
Role limitations due to physical
healthb

Physical functioning

Cronbach’s
a

5

How true or false is it that you seem to get
sick a little easier than other people?26
During the past 4 weeks, how much of the
time have you cut down on the amount
of time you spent on work or other
activities as a result of your physical
health?26
Does your health now limit you in moderate
activities, such as moving a table,
pushing a vacuum cleaner, or playing
golf?26

.83

High Financial Stress at T7

.95

We assessed the participants’ symptoms due to ﬁnancial worries (Table 1).

During the past 4 weeks, how much of the
time have you been very nervous?26
During the past 4 weeks, how much of the
time have you cut down on the amount
of time you spent on work or other
activities as a result of any emotional
problems?26
Have you been in physical ﬁghts repeatedly
(including physical ﬁghts with your
spouse or children)?28

.86

Were you unemployed or laid off at some
time during the last calendar year?
How often have you skipped work?
(original)
How often have you been receiving good
evaluations from your boss for your
work? (original)

NA

5
3

Limitations due to emotional
problemsb

—

ASPD at T7e

Impaired work performance scales
at T7
Unemployed or laid offe

1

Skipped workf

2

Work responsibilityf

5

Financial stress
Symptoms due to ﬁnancial
worriesg

We measured the participants’ work
performance, which consisted of an indicator variable of unemployed or laid
off at some time during the last calendar year and measures of skipped work
and work responsibility (Table 1).

Sample Item and Source

10

Impaired general mental health
scales at T7
General mental healthd

Impaired Work Performance at T7

Number of
Items

4

c

Statistical Manual of Mental Disorders,
Fourth Edition (eg, irritability and aggressiveness; Table 1).28 Second, antisocial behavior did not occur exclusively
during the course of a schizophrenic or
manic episode. Otherwise, a participant
received a score of 0 on the measure of
adult ASPD.

4

Because of your current ﬁnancial
situation, is it true that you sometimes
worry about losing your job? (original)

NA, not applicable.
a Five-point scale: deﬁnitely true (1) – deﬁnitely false (5).
b Four-point scale: none of the time (1) – all of the time (4).
c Three-point scale: no, not limited (0) – yes, a lot (2).
d Five-point scale: all of the time (1) – none of the time (5).
e Two-point scale: no (0) – yes (1).
f Five-point scale: never (0) – often (4).
g Four-point scale: not at all true (1) – deﬁnitely true (4).

Control Variables
.94

.92

In the current study, the control variables were as follows: socio-demographic
characteristics (ie, gender, age at T2, T2
residency in Albany County, T7 educational level, and T7 annual income), T2–
T3 CD,25 T7 cigarette smoking,29 and T7
marijuana use29 (see Table 2 for the
coding, means, and SDs).
Analytical Plan

—

.74
.51

.79

For each of the dependent variables (ie,
impaired T7 general physical health,
impaired T7 general mental health, and
high T7 ﬁnancial stress), a participant
was assigned a score of 1 for the respective indicator variable if at least 1 of
the component values was 1 SD below its
mean. For impaired T7 work performance, a participant was assigned a
score of 1 if the participant was unemployed or laid off at some time during
the past calendar year or at least 1 of the
other 2 component values was 1 SD
below its mean. We conducted bivariate
logistic regression analyses to test,
without controls, whether adolescent
ADHD (the independent variable) was
associated with the indicators of adult
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TABLE 2 Coding, Means, and SDs of the Independent and Control Variables Used in the Present
Analyses (N = 551)
Independent and Control Variables

Coding

Mean

SD

T2 or T3 ADHD
Gender
T2 age
T2 residency in Albany County
T7 educational level

No (0)–yes (1)
Girl (0)–boy (1)
Years
No (0)–yes (1)
8th grade or below (1)–graduate
student (11)
$0 (0)–$100 000 (18)
No (0)–yes (1)
Never (0)–more than 1 and a half
packs a day (7)
Never (0)–every day (10)

0.13
0.45
14.52
0.46
8.11

0.34
0.50
2.79
0.50
2.60

12.9
0.14
1.87

5.03
0.35
2.11

1.94

2.38

T7 annual income
T2 or T3 CD
T7 cigarette smoking
T7 marijuana use

CD is a repetitive and persistent pattern of behavior in which the basic rights of others or major age-appropriate societal
norms are violated.

impaired general physical health, impaired general mental health, ASPD,
impaired work performance, and high
ﬁnancial stress (T7). We then conducted
multivariate logistic regression analyses to examine the associations between
earlier adolescent ADHD and each of
the dependent variables after controls.
We also reported bivariate and multivariate logistic regression analyses that
examined the associations between the
control variables (eg, gender) and the
dependent variables. In addition, we
conducted supplemental logistic regression analysis to compare those who had
ADHD at both T2 and T3 to those who had
ADHD at only T2 or only T3.

RESULTS

more likely to have ADHD at T3 than
those who did not have ADHD at T2.
Table 3 presents the percentages of
adults at T7 with impaired general physical health, impaired general mental
health, ASPD, impaired work performance, and high ﬁnancial stress for the
whole sample and for those with and
without ADHD at T2 or T3. As compared
with those who had no ADHD at T2 and
T3, the participants with ADHD at T2 or
T3 had greater fractions of adult impaired general physical health (x 2[1] =
14.67, P , .001), impaired general
mental health (x 2[1] = 8.9, P , .01),
ASPD (x 2[1] = 28.95, P , .001), impaired work performance (x2[1] = 22.16,
P , .001), and high ﬁnancial stress at
T7 (x2[1] = 17.04, P , .001).

ADHD was persistent during adolescence with 6.7% of the participants
having ADHD at T2 only, 3.4% reporting ADHD only at T3, and 3.3% reporting
ADHD at both T2 and T3. Those who had
ADHD at T2 were 13.7 times (P , .001)

Table 4 presents the results of the logistic regression analyses of ADHD in
adolescence as related to the dependent variables (with or without the
control variables). Without controls,
adolescent ADHD (at T2 or T3) was

TABLE 3 Percentages of Impaired General Physical Health, Impaired General Mental Health, ASPD,
Impaired Work Performance, and High Financial Stress in the Late 30s for the Whole
Sample and for the Participants With or Without ADHD in Adolescence (N = 551)

Impaired general physical health in the late 30s
Impaired general mental health in the late 30s
ASPD in the late 30s
Impaired work performance in the late 30s
High ﬁnancial stress in the late 30s
For the indicator variables, see the Measurement section.

8

Whole Sample,
N = 551, %

ADHD: Yes,
N = 72, %

ADHD: No,
N = 479, %

24.9
18.0
9.3
24.9
13.6

43.1
30.6
26.4
47.2
29.2

22.1
16.1
6.7
21.5
11.3

signiﬁcantly associated with a greater
likelihood of adult impaired general
physical health (odds ratio [OR] = 2.66
[95% conﬁdence interval (CI) = 1.59–
4.45]; P , .001), impaired general
mental health (OR = 2.30 [95% CI = 1.32–
4.01]; P , .01), ASPD (OR = 5.01 [95% CI =
2.65–9.45]; P , .001), impaired work
performance (OR = 3.27 [95% CI = 1.96–
5.45]; P , .001), and high ﬁnancial
stress (OR = 3.24 [95% CI = 1.81–5.80];
P , .001). With control variables,
adolescent ADHD (T2 or T3) was signiﬁcantly associated with a greater likelihood in adulthood of having impaired
general physical health (adjusted OR
[aOR] = 1.82 [95% CI = 1.01–3.25]; P ,
.05), impaired general mental health
(aOR = 2.36 [95% CI = 1.23–4.51]; P ,
.01), ASPD (aOR = 3.28 [95% CI = 1.51–
7.13]; P , .01), impaired work performance (aOR = 2.46 [95% CI = 1.37–4.43];
P , .01), and high ﬁnancial stress (aOR
= 3.33 [95% CI = 1.70–6.55]; P , .001).
Bivariate logistic regression analyses
indicated that most of the control variables were signiﬁcantly associated with
the dependent variables (see Appendix
for details). Table 5 presents each aOR
from the multivariate logistic regression
analyses. After adjusting for other factors (including adolescent ADHD), marijuana use at T7 was signiﬁcantly
associated with a greater likelihood of
adult impaired T7 general mental health
(aOR = 1.15 [95% CI = 1.05–1.26]; P ,
.01), T7 ASPD (aOR = 1.24 [95% CI = 1.11–
1.39]; P , .001), and impaired T7 work
performance (aOR = 1.19 [95% CI = 1.10–
1.30]; P , .001). In addition, the following
control variables were signiﬁcantly associated with a greater likelihood of
having T7 ASPD: male gender (aOR = 2.35
[95% CI = 1.15–4.79]; P , .05) and
smoking cigarettes at T7 (aOR = 1.19
[95% CI = 1.02–1.39]; P , .05). In contrast, a greater annual income at T7 (aOR
= 0.93 [95% CI = 0.87–0.99]; P , .05) was
signiﬁcantly associated with less likelihood of having T7 ASPD.
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TABLE 4 ORs and aORs From Bivariate and Multivariate Logistic Regressions: ADHD in Adolescence as Related to Adult Impaired General Physical
Health, Impaired General Mental Health, ASPD, Impaired Work Performance, and High Financial Stress in the Late 30s (N = 551)
Independent Variables

Impaired General Physical
Health in the Late 30s, OR
(or aOR) (95% CI)

Impaired General Mental
Health in the Late 30s, OR
(or aOR) (95% CI)

ASPD in the Late
30s, OR (or aOR)
(95% CI)

Impaired Work Performance
in the Late 30s, OR (or aOR)
(95% CI)

High Financial Stress in
the Late 30s, OR (or aOR)
(95% CI)

Bivariate analysis without
controls: T2 or T3 ADHD
Multivariate analysis with
controls: T2 or T3 ADHD

2.66 (1.59–4.45)***

2.30 (1.32–4.01)**

5.01 (2.65–9.45)***

3.27 (1.96–5.45)***

3.24 (1.81–5.80)***

1.82 (1.01–3.25)*

2.36 (1.23–4.51)**

3.28 (1.51–7.13)**

2.46 (1.37–4.43)**

3.33 (1.70–6.55)***

Control variables consisted of gender, age, original residency in Albany County, CD in adolescence, adult educational level, annual income, cigarette smoking, and marijuana use.
* P , .05;
** P , .01;
*** P , .001 (2-tailed tests).

TABLE 5 aORs From Multivariate Logistic Regressions: Factors Related to Adult Impaired General Physical Health, Impaired General Mental Health,
ASPD, Impaired Work Performance, and High Financial Stress in the Late 30s (N = 551)
Independent Variables

Impaired General
Physical Health in
the Late 30s, aOR
(95% CI)

Impaired General Mental
Health in the Late
30s, aOR (95% CI)

ASPD in the Late
30s, aOR (95% CI)

Impaired Work
Performance in the
Late 30s, aOR (95% CI)

High Financial
Stress in the Late
30s, aOR (95% CI)

T2 or T3 ADHD
Gender
T2 age
T2 residency in
Albany County
T2 or T3 CD
T7 education
T7 annual income
T7 smoking
T7 marijuana use

1.82 (1.01–3.25)*
0.97 (0.63–1.51)
0.98 (0.91–1.05)
1.04 (0.69–1.56)

2.36 (1.23–4.51)**
0.52 (0.31–0.86)*
1.04 (0.95–1.13)
0.74 (0.47–1.18)

3.28 (1.51–7.13)**
2.35 (1.15–4.79)*
0.98 (0.87–1.10)
1.23 (0.64–2.37)

2.46 (1.37–4.43)**
1.43 (0.92–2.24)
0.93 (0.86–1.00)*
1.07 (0.71–1.63)

3.33 (1.70–6.55)***
0.81 (0.47–1.42)
1.01 (0.92–1.11)
0.99 (0.60–1.66)

1.26 (0.70–2.27)
0.85 (0.78–0.92)***
0.96 (0.92–1.00)
0.97 (0.87–1.07)
1.00 (0.92–1.09)

0.87 (0.44–1.73)
0.97 (0.88–1.07)
0.95 (0.91–0.99)*
1.05 (0.94–1.18)
1.15 (1.05–1.26)**

2.06 (0.98–4.34)
1.00 (0.87–1.15)
0.93 (0.87–0.99)*
1.19 (1.02–1.39)*
1.24 (1.11–1.39)***

1.39 (0.78–2.48)
0.95 (0.88–1.04)
0.95 (0.91–0.99)*
1.00 (0.90–1.11)
1.19 (1.10–1.30)***

0.55 (0.25–1.21)
0.95 (0.85–1.06)
0.96 (0.92–1.02)
1.14 (1.01–1.28)*
1.07 (0.96–1.18)

* P , .05;
** P , .01;
*** P , .001 (2-tailed tests).

Based on the supplemental logistic regression analyses, adolescents who had
ADHD at both T2 and T3, as compared
with adolescents who had ADHD at only 1
of T2 or T3, had a greater likelihood of
having impaired general physical health
(OR = 5.2 [95% CI = 1.60–16.86]; P , .01)
and ASPD (OR = 4.4 [95% CI = 1.39–
13.91]; P , .05) in adulthood.

DISCUSSION
To our knowledge, this is the ﬁrst longitudinal follow-up study of adolescents
with ADHD as it relates to both internal
and external functioning in the fourth
decade of life. The ﬁndings support our
hypothesesthatparticipantswithADHDin
adolescence are more likely to have impaired general physical health, impaired
general mental health, ASPD, impaired

work performance, and greater ﬁnancial
stress in their late 30s. The ﬁndings
highlighttheconsiderableadverseeffects
of ADHD in adolescence because of its
long-lasting effects on a broad range of
life adjustment and role functioning
dimensions. Our ﬁndings add to the
results of earlier investigators who have
studied the association of ADHD with
speciﬁc adverse aspects of functioning
such as psychiatric disorders,4,11 physical
health,30 and impaired role performance.12,13 Our ﬁndings remained signiﬁcant despite controlling for a wide
range of important possible confounding
factors. Thus, from a methodological
perspective, the ﬁndings are not only
innovative but also suggest that the
results are of great clinical signiﬁcance.

The ﬁndings are generally in accord with
previous studies that have relied on
samples of clinically referred children
and adolescents for ADHD who were
followed-up into adulthood.4–6,16–18,20,21
For example, Miller et al16 found an
increase in personality disorders in
adulthood, including ASPD, among
clinically referred adolescents. Barkley
et al20 found that patients referred for
treatment of ADHD in adolescence were
more likely to receive lower work
performance ratings from employers
in adulthood when compared with a
group of community controls.
The present ﬁndings revealing that
ADHD is a risk factor for later impaired
physical health have received some
support in the literature.9,30,31 Families
who have a child with ADHD should be
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alert to the possibility of subsequent
impaired health in that child. The results
also highlight the greater prevalence of
psychopathology in adults who had
ADHD at an earlier point in time. Our
ﬁndings regarding the relationship between earlier ADHD and later ASPD are
in accord with Mannuzza et al,4,5 who
examined the adult psychiatric status of
hyperactive boys. Moreover, they are
consistent with those of Biederman
et al18 who conducted a 10-year followup study of youth who had ADHD.

ﬁnancial stress in later life. One of the
mechanisms that may play a key role in
creating the circumstances for high ﬁnancial stress is thelower level ofincome
attained by adults with ADHD. However,
even after controlling for income, ADHD
was still related to ﬁnancial stress. It
may be that the distractibility associated
with ADHD interferes with ﬁnancial
planning and maintaining control over
one’s ﬁnancial resources. This is likely to
contribute to anxiety regarding one’s
ﬁnances and economic future.

A mechanism that may mediate between ADHD in adolescence and adult
ASPD is the parent–child attachment
relationship. Parents whose children
have ADHD may have difﬁculty in
forming a close mutual parent–child
relationship.32 A close parent–child
mutual attachment relationship may
insulate the individual from ASPD. The
clinical signiﬁcance of an impaired
early attachment relationship in individuals with ASPD has been documented in several studies.32,33

Regarding the role of substance use,
the use of marijuana had pervasive
adverse effects on the individual in that
it was associated with both an increased probability of adverse internal factors (ie, impaired general
mental health and ASPD), and difﬁcult
external factors (ie, impaired work
performance). Several studies have
revealed similar ﬁndings even though
those samples were somewhat different.36 We add to this important literature by demonstrating that the
adult use of marijuana is associated
with a broad array of both adverse
internal and external factors in individuals in their late 30s. Smoking was
also associated with both internal and
external factors. Although marijuana
use predicts internalizing and external factors as noted earlier, some of
the internal and external factors
studied predict later marijuana use.
Moreover, there is evidence that ASPD
also correlates with the increased
risk of marijuana dependence. Individuals meeting criteria for marijuana
dependence are far more likely to
meet criteria for ASPD.37

ADHD in adolescence is also associated with adult depressive mood and
anxiety.8,19,34 Fischer et al19 pointed to
the role of ADHD in major depressive
disorders. Children with ADHD may
become demoralized as a result of
rejection by their peers and their poor
performance in school. This demoralization as a result of ADHD may then
manifest itself in depressed mood as
well as other psychiatric disorders.
The present longitudinal results add to
the literature by emphasizing the signiﬁcance of ADHD in adolescence as
a risk factor for later impaired work
performance. This may be due to the fact
that adults with ADHD tend to be impulsive and inattentive and may lack
persistence in attending to work related
tasks.35 This ﬁnding is in accord with
studies carried out by Kessler et al12
and Biederman et al.13
Similarly, adults who had ADHD in adolescence were more likely to have high
10

Thisresearchhasa numberofstrengths.
First, we used a developmental life-span
approach covering several signiﬁcant
stages of development. Second, we examined major areas of internal and
external functioning. Indeed, the current
study demonstrated theoretically hypothesized associations between adolescent

ADHD and impaired physical health,
impaired mental health, ASPD, impaired work performance, and high
ﬁnancial stress in adulthood. Third, our
ﬁndings are generalizable, because we
used a longitudinal study design and a
large community sample, and we controlled for a number of possible confounding factors. Fourth, the ﬁndings
can be translated into the clinical setting and public policies.
This study has several important limitations. First, our sample consisted
mainly of white participants, and there
was some attrition of ADHD children,
which limits its generalizability. Second,
we relied on self-report measures (eg,
physical health, general mental health,
Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition psychiatric disorder of ASPD, work performance, and ﬁnancial stress). However,
multiple studies have shown that selfreports have validity.38 Third, we did
not obtain a measure of adult ADHD at
T7. As a result, future studies should
focus on the continuity of a diagnosis of
ADHD in adulthood to distinguish more
accurately between adults with ADHD
persistence and those with remission.
Fourth, the number of participants
with both ADHD and other psychiatric
conditions was not large enough to examine comorbidity with ADHD. Future
research using a larger sample would
beneﬁt greatly from examining ADHD and
other aspects of psychiatric comorbidity.
The ﬁndings of the current study have
major implications for the prevention
and treatment of ADHD and its consequences. Using a community sample
of adults both with and without ADHD
during adolescence, our results suggest a strong linkage between ADHD
in adolescence and internal factors
(eg, physical difﬁculties and ASPD) and
external factors (eg, occupational and
ﬁnancial problems) in a 23-year followup study. These data covering 3 decades highlight the possible adverse
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consequences associated with ADHD.
Because ADHD in adolescence can have
severe long-term repercussions, it is
important that clinicians diagnose and
treat ADHD as early as possible. Future
research should also attempt to clarify

the factors that can alter the course of
ADHD from adolescence to adulthood. In
addition, future research will proﬁt
from examining the mechanisms that
operate between ADHD and internal and
external stress.
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APPENDIX ORs From Bivariate Logistic Regression Analyses: Factors Related to Adult Impaired General Physical Health, Impaired General Mental
Health, ASPD, Impaired Work Performance, and High Financial Stress in the Late 30s (N = 551)
Independent
Variables

Impaired General Physical
Health in the Late 30s,
OR (95% CI)

Impaired General Mental Health
in the Late 30s,
OR (95% CI)

ASPD in the
Late 30s,
OR (95% CI)

2.66 (1.59–4.45)***
0.94 (0.64–1.38)
0.98 (0.91–1.05)
1.22 (0.83–1.80)

2.30 (1.32–4.01)**
0.55 (0.35–0.87)*
1.01 (0.94–1.10)
0.84 (0.54–1.31)

5.01 (2.65–9.45)***
2.43 (1.33–4.43)**
0.96 (0.87–1.07)
1.25 (0.70–2.23)

3.27 (1.96–5.45)***
1.44 (0.98–2.12)
0.92 (0.86–1.00)*
1.17 (0.80–1.73)

3.24 (1.81–5.80)***
0.84 (0.51–1.38)
0.99 (0.91–1.08)
1.04 (0.64–1.69)

2.00 (1.21–3.32)**
0.82 (0.76–0.89)***
0.95 (0.92–0.98)**
1.07 (0.98–1.17)
1.01 (0.94–1.10)

1.33 (0.74–2.39)
0.91 (0.84–0.99)*
0.94 (0.90–0.97)***
1.13 (1.03–1.25)*
1.13 (1.04–1.22)**

4.44 (2.37–8.33)***
0.83 (0.75–0.93)**
0.95 (0.91–1.00)*
1.36 (1.20–1.54)***
1.28 (1.17–1.42)***

2.44 (1.48–4.02)***
0.89 (0.82–0.95)**
0.96 (0.93–0.99)*
1.13 (1.03–1.23)**
1.20 (1.12–1.30)***

1.18 (0.61–2.31)
0.87 (0.80–0.96)**
0.95 (0.91–0.99)*
1.21 (1.08–1.34)***
1.09 (0.99–1.20)

T2 or T3 ADHD
Gender
T2 age
T2 residency in
Albany County
T2 or T3 CD
T7 education
T7 annual income
T7 smoking
T7 marijuana use

Impaired Work Performance High Financial Stress in
in the Late 30s,
the Late 30s,
OR (95% CI)
OR (95% CI)

* P , .05;
** P , .01;
*** P , .001 (2-tailed tests).
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