1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

o WATIG,

HE

M 'NS;))\

D)

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
JAm Acad Child Adolesc Psychiatry. 2013 February ; 52(2): 153-162.e4. doi:10.1016/j.jaac.
2012.11.012.

Does Childhood Attention-Deficit/Hyperactivity Disorder Predict

Risk-Taking and Medical llinesses in Adulthood?:
RH: ADHD, Risk-Taking, and Medical Ilinesses

Maria A. Ramos Olazagasti, Ph.D., Rachel G. Klein, Ph.D., Salvatore Mannuzza, Ph.D., Erica
Roizen Belsky, Ph.D., Jesse A. Hutchison, M.A., Erin C. Lashua-Shriftman, M.A., and F.
Xavier Castellanos, M.D.

Drs. Olazagasti, Klein, and Castellanos, and Ms. Lashua-Shriftman are with the New York
University Medical Center. Dr. Castellanos is also with the Nathan S. Kline Institute for Psychiatric
Research. Ms. Belsky is with Columbia University. Mr. Hutchison is with American University. Dr.
Mannuzza is retired.

Abstract

Objective—To test whether children with attention-deficit/hyperactivity disorder (ADHD), free
of conduct disorder (CD) in childhood (M=8 years), have elevated risk taking, accidents, and
medical illnesses in adulthood (M=41 years); whether development of CD influences risk taking
during adulthood; and whether exposure to psychostimulants in childhood predicts cardiovascular
disease. We hypothesized positive relationships between childhood ADHD and risky driving (past
5 years), risky sex (past year), between risk taking and medical conditions in adulthood; and that
development of CD/antisocial personality (APD) would account for the link between ADHD and
risk taking. We report causes of death.

Method—Prospective 33-year follow-up of 135 white boys with ADHD in childhood, without
CD (probands), and 136 matched male comparisons without ADHD (comparisons), (M=41 years),
blindly interviewed by clinicians.

Results—In adulthood, probands had relatively more risky driving, sexually transmitted disease,
head injury, and emergency department admissions (ps<.05-.01). Groups did not differ on other
medical outcomes. Lifetime risk taking was associated with negative health outcomes (ps=.01-.
001). Development of CD/APD accounted for the relationship between ADHD and risk-taking.
Probands without CD/APD did not differ from comparisons in lifetime risky behaviors.
Psychostimulant treatment did not predict cardiac illness (¢=.55). Probands had more deaths not
related to specific medical conditions (p=.01).

Conclusions—Overall, among children with ADHD, it is those who develop CD/APD who
have elevated risky behaviors as adults. Over their lifetime, those who did not develop CD/APD
did not differ from comparisons in risk-taking behaviors. Findings also provide support for long-
term safety of early psychostimulant treatment.
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Attention deficit-hyperactivity/disorder (ADHD) is characterized by deficits in impulse
control and goal-oriented behavior that may lead to excessive, potentially dangerous, risk
taking,! and incur serious negative consequences, such as accidental injuries, and even
premature death.2 3 Follow-up studies of clinic-referred children with ADHD have shown
that risky behavior continues into early adulthood, including a greater propensity for risky
driving,4-6 and risky sexual behavior.”-® Although accidents, non-psychiatric
hospitalizations, emergency department (ED) visits, are elevated in adolescence/early
adulthood,* 8. 10-13 their relationship to risk-taking behavior has not been examined.

Relatively poor health outcomes in individuals with a history of ADHD may be expected for
reasons other than risk taking. Characteristics of ADHD that increase risk taking may also
foster diminished regard for health-conscious behavior.8: 1 In addition, psychostimulants,
first-line treatments for ADHD, are known to have small, statistically, significant effects on
blood pressure and heart rate, but not discernible effect on cardiovascular integrity.15-19
Nevertheless, concerns about long-term negative effects of psychostimulants on
cardiovascular health have been raised.2%: 21 Long-term health outcomes of children with
ADHD are limited to one study® of young adults that did not find elevated rates of medical
illnesses in subjects with ADHD.

So far, no longitudinal study of children with ADHD has extended beyond early adulthood.
Consequently, we do not know whether excessive risk taking persists well into adulthood,
and whether health differences emerge later in life. Risky behaviors among boys with
ADHD might diminish through adulthood with increased driving experience and the
formation of formal relationships. Conversely, health differences might emerge, when
propensity for serious illnesses increases.

The strong evidence that ADHD is a risk factor for conduct disorder (CD) and antisocial
personality disorder (APD)® 2224 has raised questions about their contribution to risk-taking
among children with ADHD. The limited information available suggests that conduct
problems in childhood (not CD per se) partially account for risky driving in late
adolescence/early adulthood.% 2° There is no report of the influence of adolescent-onset CD
among children with ADHD, but no comorbid CD.

We report a 33-year follow-up of children with ADHD, without CD (probands), extending
previous research by reporting risk-taking behaviors and health outcomes at mean age 41.
We hypothesized that, in adulthood, compared to individuals without ADHD in childhood
(comparisons), probands would report significantly more (1) risky driving, (2) risky sex, (3)
sexually transmitted diseases (STDs), injuries, and accidents. Moreover, that (4) risky
driving would be related to accidents, injuries, and ED admissions, (5) risky sex would be
associated with STDs, and (6) that the association between childhood ADHD and risky
driving and sex would be significantly accounted for by the development of CD/APD.
Because there is minimal information on ADHD and health outcomes, no directional
hypotheses were advanced regarding medical conditions. We previously reported relatively
higher mortality in probands.24 Here, we indicate causes of death.
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Probands—Probands were 6 to 12-year-old Caucasian boys (M=8.3 years), of middle and
lower-middle class, referred by schools for behavior problems, had elevated teacher and
parent ratings of hyperactivity, behavior problems at school and home, 1Q>85, and English-
speaking parents (N=207).26: 27 Children with neurological, significant medical disorders,
psychasis or conduct disorder were excluded. No other psychiatric disorder was
exclusionary. Based on information from teachers, parents, and a psychiatric evaluation,
children with a pattern of aggressive or antisocial behavior were excluded to rule out
comorbid CD. Thus, teachers’ ratings of conduct problems were low, 0.7+0.4 (0-3
scoring).28

Of the 207 probands, 182 (88%) received methylphenidate, a subset of these were also
treated with dextroamphetamine or magnesium pemoline. Mean treatment duration was
about two years (750+586 days; range=9-2,486), and mean total cumulative dose was
33,473+33,253 mg (range=430-179,818 mg) (1 mg methylphenidate = 0.5 mg
dextroamphetamine = 2.5 mg magnesium pemoline), which translates to 44.6 mg per day.
Children did not receive additional stimulant treatment elsewhere. Detailed characteristics
appear in previous publications.26: 27

Of 207 probands with ADHD, 195 (94%) were assessed in late adolescence (age=18.1+1.3)
(FU18),2% 30 176 (85%) in young adulthood (age=25.3+1.4) (FU25),22: 23,31 and 135 (65%)
in adulthood (age=41.4+2.9) (FU41).24 32 Informant interviews were obtained in nine of the
135 probands with FU41 data who did not participate but consented to an informant
interview (4 deceased, 2 refused, 1 incarcerated, 1 unable to locate, 1 in military).

Comparisons—At FU18, white boys without ADHD (N=178; age=18.3+1.5) matched for
age, social class, and geographic residence, were recruited from pediatric clinics within the
same medical center.29 Children’s charts, which reported on children’s adjustment, were
reviewed to select children without recorded behavior problems during elementary school.
Parents were called, and asked whether a school teacher had ever complained about their
child’s behavior. If not, the boy qualified as a comparison. Comparisons were reevaluated at
FU25 (n=168/178, 94%) (age=25.0+1.8), and FU41 (n=136/178, 76%) (age=41.5+3.2).
Seven of the 136 comparisons in FU41 were informant interviews (3 deceased, 3 refused, 1
unable to locate).

Study procedures were approved by the Institutional Review Board of the New York
University Langone Medical Center. Participants and informants gave signed consent.

Detailed interviews about lifetime driving and sexual history, and medical history since the
previous follow-up, were conducted by “blind”, highly trained, clinicians. Mean interval
duration was 16.4+1.9 years (range: 11-20). Questions about risky driving and risky sex
were adapted from existing instruments.33. 34

Risky Driving—We asked whether the individual ever had a license, length of time
driving, total lifetime number of license revocations and citations, specific violations (e.g.,
driving while intoxicated, reckless driving), and age at first, and last, traffic violation.

Risky driving during adulthood was defined as occurring during the previous five years to
ensure that earlier history did not confound adult findings.

JAm Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2014 February 01.
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Risky Sex—-Participants were asked about age at first sexual intercourse, number of sexual
partners, and birth control use in their 20s, 30s, and past year. We defined risky sex in
adulthood as having occurred during the past year. It includes birth control, and number of
sexual partners.

Conduct Disorder/Antisocial Personality Disorder—At each follow-up, “blind”
clinicians formulated probable or definite diagnoses for all major psychiatric

disorders.22 24,29 Djagnostic interviews used at FU18 and FU25 are available online
(Tables S1-S3). At FU41, the Structured Clinical Interview for DSM-/V Axis | Disorders3®
was administered. Definite diagnoses indicate that full DSM criteria were met. Probable
diagnoses signify that, although less than full criteria occurred, they caused significant
impairment. We considered APD present in adulthood if it occurred during the past five
years.

Medical Outcomes—We inquired about 54 medical conditions, focusing on the period
since the previous follow up. We grouped these into four categories: Neurological/
Neuromuscular (e.g., epilepsy, head injury), Genitor-Urinary (e.g., STDs), cardiovascular
(e.g., heart attack, hypertension), and Other. Because STDs and head injuries are of special
interest in ADHD, we examined them individually. The specific medical conditions are
available online (Table S1).

We inquired systematically about non-psychiatric hospitalizations, ED admissions, any
injury causing work absences, and about the person’s role in motor vehicle accidents.

Mortality data were gathered through relatives’ reports, internet searches in Lexis-Nexis
Accurint services, the Social Security Death Index, and Google searches for obituaries.

Data Analyses

We applied structural equation modeling (SEM) to test for the direct effect of ADHD on
risky behaviors, and the indirect effect of ADHD on risky behaviors, through the effect of
ADHD on the development of CD/APD (lifetime), and the effect of CD/APD on risky
behaviors (lifetime). Thus, these sequential relationships reflect outcomes at any time in a
participant’s life. SEM is well suited to test the relationship between childhood ADHD, CD/
APD, and risky behaviors, because it can estimate different pathways simultaneously,3¢ and
generates estimates of direct and indirect effects of the predictors on outcome. We report
unstandardized b coefficients, which are regression coefficients and can be interpreted as
such.

We built the model in several steps using Mplus.3 First, we tested a measurement model in
which risky driving and risky sex were represented as two latent variables, each represented
by observed (measured) variables or indicators. Indicators for risky driving include: license
suspension/revocation, speeding citations, reckless driving, driving while intoxicated, and
“Other moving violations”. License revoked, reckless driving, and driving intoxicated had
low frequencies and were dichotomized between one or more. Distributions of license
revocation and “Other moving violations” were highly skewed. To avoid dichotomizing
these variables arbitrarily, we applied previously reported procedures,® making the split at or
above the 75™ percentile.8 Lifetime risky sex included early sex (at or before age 15),
number of sex partners, and birth control. Because respondents often gave approximate
numbers of lifetime partners, these were categorized at the 25™, 50t, and 75™ percentiles:
0-5, 6-10, 11-25, 26 or more. Responses to questions regarding birth control were:
1=never, 2=rarely, 3=sometimes, 4=most of the time, and 5=almost always. The distribution
was bimodal: most respondents endorsed “never” or “almost always.” Therefore, we
combined 4 and 5 into “regular birth control”, and 1-3 into “no/irregular, birth control.”

JAm Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2014 February 01.
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Thus, early sex, 26 sex partners or more, and lack of birth control use in the 20s, 30s, and in
the last year, were indicators of risky sex. Because we expected the three periods for birth
control to be correlated, we specified correlated error variances for these variables.
Correlations between the latent variables (risky driving and risky sex) were also specified.
Individual items inevitably have some error. Latent variables combine multiple items to
represent underlying constructs, while adjusting for measurement error;3¢ consequently,
they are superior to numerous pairwise comparisons.

The measurement model estimating relationships between observed variables (i.e., risky
driving and sex items), and latent constructs for lifetime risky driving and risky sex, fit the
data well (X2[21]:29.63, p=.10; comparative fit index [CFI]=0.97; Tucker Lewis index
[TLI]=0.96; root mean square error of approximation [RMSEA]=0.04) (Figure S1, available
online). Risky driving and risky sex were significantly correlated (p=.38, p<.001).

Next, we tested the relationship between childhood ADHD and lifetime risky driving and
risky sex by adding childhood ADHD (proband vs. comparison) as a predictor. The paths
from childhood ADHD to risky driving and risky sex represent direct effects of childhood
ADHD on these outcomes. The model fit the data well (X2(27)=39.37, p=.06; CF1=0.96;
TLI=0.95; RMSEA=0.04). Finally, we added lifetime CD/APD to test whether their
development contributed to group differences in risky driving and risky sex (X2(30) =43.05,
p=.06, CFI=.97, TLI1=.96, RMSEA=.04). This model includes the direct effect of childhood
ADHD on risky driving and risky sex, adjusting for CD/APD, and the indirect effect of
childhood ADHD on risky driving and risky sex, through ADHD’s effect on the
development of CD/APD.

Analyses of risk-taking behaviors in adulthood followed approaches described above for
lifetime relationships. Risky driving in adulthood encompassed the past five years. We
ascertained whether any of the following had occurred: license revocation, speeding citation,
reckless driving, drunk driving, and “Other moving violations.” However, we did not obtain
their frequency over the past five years. Questions about risky sex in adulthood were about
the past year. Therefore, risky sex in adulthood reflects behavior during the previous year.
The measurement model for risky sex did not have an acceptable solution, therefore, we
included the two variables separately (no birth control use and two or more sexual partners,
in the past year; Figure S2, available online). This model fit the data well (2(11):12.98, p=.
29; CFI=0.98; TLI1=0.98; RMSEA=0.03).

We could not build an explanatory model to test whether APD accounted for relationships
between childhood ADHD and risky behaviors because no comparison had APD during the
previous five years. Therefore, we compared probands with APD (N=24; 23 definite, 1
probable) and without APD (N=104), in the past five years. We also contrasted these two
proband groups to comparisons (N=134).

We contrasted groups on injuries, hospitalizations, and health outcomes using chi-square, or
Fisher’s Exact Test, when appropriate.

Among probands, logistic regressions tested relationships between lifetime risk taking and
relevant health outcomes, and between childhood psychostimulant exposure and
cardiovascular conditions. For tests of relationships between risky driving and health
outcomes, total number of violations was categorized at the 251, 501", and 75t percentiles:
0-5, 6-10, 11 and more. Significance level was set at =.05, two-tailed.

JAm Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2014 February 01.
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Sample Characteristics

Sample characteristics are detailed elsewhere.24 Briefly, probands and comparisons did not
differ in age (41.4+2.9 and 41.5+3.2, p=.78). At FU41, probands had significantly lower
SES than comparisons (3.4+1.0 vs. 2.4+1.1, p<.001). Most probands and comparisons were
married (70% and 79%, p=.10). Almost all probands and comparisons self-identified as
heterosexual (132/135 [98%] and 132/136 [97%)], respectively), one proband and three
comparisons as homosexual, and two probands and one comparison as bisexual. Probands
and comparisons did not differ on: driving experience (23.1+4.6 and 23.9+3.9 years,
respectively, p=.14) or ever having a driver’s license (128/135 [95%] vs. 134/136 [99%],
respectively, p=.10).

Do Adults with ADHD in Childhood Engage in More Risky Driving and Risky Sex than
Peers Without ADHD?

Over their lifetime, probands had engaged in significantly more risky driving
(b[SE]=0.61[0.15], p<.001, R-square=0.13) and more risky sex (b[SE]=0.67[0.16], p<.001,
R-square=0.24) than comparisons. Rates and fitted relative risks for each item are indicated
in Table 1.

As hypothesized, during adulthood, probands had engaged in more risky driving than
comparisons (past five years) (b[SE]=0.48[0.22], p<.05, R-square=0.07). However, contrary
to expectations, they had not engaged in significantly more risky sex (past year): birth
control (b[SE]=0.26[0.16], 7.s.); two or more sexual partners (b[SE]= 0.05[0.21], 7.5.).
Hospitalizations, ED Admissions, Injuries, Accidents, and Medical Conditions

Elsewhere, we report that significantly more probands than comparisons had been
hospitalized in psychiatric facilities.2* Such was not the case for non-psychiatric
hospitalizations (35% of probands versus 34% of comparisons, p=.86). However,
significantly more probands had three or more ED admissions (37% vs. 21%, p<.01), and
reported having had a head injury (9% vs. 3%, p<.05), but they did not indicate significantly
more work absences due to injuries of any kind (52%, probands, 45%, comparisons, p=.25)
(Table 2).

Probands were more likely to have been judged at fault in two or more motor vehicle
accidents (35% vs. 19%, p<.01), and involved in two or more accidents resulting in injury
(49% vs. 20%, p<.0001). Posthoc, we examined whether accidents resulting in injuries were
significantly related to head injury. They were not (p=27).

Rates of STDs were higher in probands than comparisons (15% vs. 7%, p<.05); other
medical conditions were not significantly different.

Relationship between Lifetime Risk-Taking, Accidents, and Medical Outcomes among

Probands

Frequency of traffic violations was significantly related to being judged at fault in two or
more accidents. Compared to probands who had five traffic violations or less, those with 6—
10 and over 10 violations, were more likely to be judged at fault in two or more accidents
(odds ratio [OR] [CI]=4.70[1.60;13.83], p<.01, and OR[CI]=7.05[2.59;19.16], p<.001,
respectively). Also compared to probands with five violations or less, those with over 10
violations were more likely to have accidents that caused injury (OR[CI]=3.81[1.47;9.88],
p<.01), and have multiple ED admissions (OR[CI1]=6.02[2.39;15.17], p<.0001), but not

JAm Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2014 February 01.
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more head injuries (OR[CI]=2.44[0.65;9.13], p=.18). No difference found for those with 6—
10 violations (ps .18-.83).

Only a trend was found between no birth control in the 20s and ever having an STD
(OR[CI]=2.41[0.92;6.33], p=.07). Birth control in the 30’s (OR[CI]=1.77[0.68;4.61], p=.25),
and in the previous year (OR[CI]=1.35[0.50;3.62], p=.55), did not predict STDs. Probands
with 11— 25, and 26 or more, partners had higher rates of STDs than those with fewer
partners (10 or less) (OR[CI]=4.53[1.21;17.03] p=.03) and (OR[CI]=4.58[1.30;16.17], p=.
02), respectively. Early sexual debut was unrelated to STDs (OR[C1]=1.36[0.52;3.54]).

Does CD/APD Account for the Relationship between Childhood ADHD and Risky

Behaviors?

Figure 1 shows the direct and indirect effect of childhood ADHD on lifetime risky driving
and risky sex, through its effect on the development of CD/APD. Intercorrelations are
available online (Table S2, available online). We report elsewhere,24 that probands had a
significantly elevated lifetime rate of CD/APD. As hypothesized, childhood ADHD
predicted risky driving and risky sex through the development of CD/APD, as indicated by
the significant indirect effect of childhood ADHD on risky driving and risky sex
(b[SE]=0.57[0.11], p<.0001 and b[SE]=0.41[0.10], p<.0001, respectively). Importantly,
after accounting for the presence of CD/APD, childhood ADHD was no longer significantly
predictive of risky driving and risky sex (b[SE]=0.10[0.16], p=.53, b[SE]=0.22[0.13], £=.08,
respectively). This model accounted for 51% of the variance in risky driving, and 70% of the
variance in risky sex. Table S3 (available online), shows contrasts between probands with
lifetime CD/APD (N=84, 62%), without CD/APD ever (N=51, 38%), and comparisons.

As adults, probands who had APD in the past five years were more likely to have their
license revoked or suspended (30% vs. 7%, p<.01), and be cited for “other” moving
violations (35% vs. 13%, p<.05) than probands free of APD (Table S4, available online).
However, probands with and without APD in adulthood did not differ significantly with
respect to reckless and drunk driving (10% vs. 4%, and 4% vs. 4%), nor citations for
speeding (57% versus 43%). Notably, probands free of APD differed from comparisons only
on speeding violations (43% vs. 30%; p<.05). They did not differ significantly in rate of
license suspensions (7% vs. 5%) or other moving violations (13% in both).

Does Stimulant Treatment in Childhood Predict Cardiovascular Disease in Adulthood?

There was no association between cumulative dose of stimulant and cardiovascular disease
[OR(CI)=1.00(1.00;1.00), p=.55].

Deceased Subjects

A larger proportion of probands than comparisons were deceased [15/207 (7%) vs. 5/178
(3%), p=.05].24 Deceased subjects did not differ from those interviewed, and those lost to
follow-up, in baseline socioeconomic status (SES), 1Q, or teacher hyperactivity ratings
(Table S5, available online). Table 3 specifies cause of, and age at, death. Probands had
more deaths unrelated to identified medical conditions than comparisons (10/207 vs. 1/178,
p=0.01). Post-hoc analyses did not show significant associations between probands’
mortality and lifetime psychiatric disorders other than ADHD (ps, .20-.73) (Table S6,
available online).

Discussion

Previous studies have reported elevated risky driving®-: 13 and risky sexual behaviors’ 9 in
children with ADHD followed into their mid 20s. This follow-up of children with ADHD
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(probands) reaches into the children’s fourth and fifth decade. At mean age 41, risky driving,
but not risky sex, was significantly higher among probands than among their peers without
ADHD (comparisons). At the time the children were diagnosed with ADHD, at average age
8, conduct disorder (CD) was systematically excluded; subsequently, a proportion developed
CD and antisocial personality disorder (APD). It is among those who developed CD/APD
that risky driving and risky sex was relatively more frequent over time. Thus, taking CD/
APD into consideration eliminated the effect of early ADHD on risk-taking behavior. In
fact, probands without CD/APD had not engaged in more risky behaviors than the
comparisons (Tables S3 and S4, available online), indicating that ADHD, itself, was not
predictive of risk-taking behavior; rather, it appears that ADHD affects risk-taking
indirectly, through fostering the development of CD/APD. This finding adds to a consistent
literature documenting that a multitude of adverse outcomes among children with ADHD is
accounted for by the development of conduct disorder.22: 29. 38, 39

Over their lifetime, probands exhibited relatively higher rates of risky sex practices.
However, when considering recent behavior, there was no difference between probands and
comparisons. It seems likely that risky sex diminished over time due to the establishment of
formal relationships. For example, an equivalently large proportion of probands and
comparisons were married (70% and 79%),24 and most who reported having sex in the past
year indicated having had only one sexual partner (89%, both groups).

We also report health-related outcomes. Among these, the most striking is the elevated rate
of premature deaths in probands (7% vs. 3%, p=.05).24 Probands had significantly higher
rates of deaths that were unrelated to identified medical conditions (5% vs. 0.6%; p=.01).
The vast majority of probands died from causes that were unrelated to physical conditions
(71% vs. 20% in comparisons). An association between childhood ADHD and suicide has
been suggested,40-42 possibly linked to CD and depression.#! In the three suicides in this
study, two had CD (one, major depression), and all three had a substance use disorder.
Unexpectedly, lifetime psychiatric diagnoses were not significantly associated with
mortality. Overall, deceased subjects (fortunately) are too few for clear inferences.

Other than mortality, we found few elevated adverse health outcomes among probands, and
most were related to risk taking. Probands were more likely to have been admitted to EDs
multiple times, and to have had a head injury. They were also more often responsible for
motor vehicle accidents, and more of them had accidents resulting in injury. Risky driving
was related to accidents and health outcomes, but not to head injuries. Of note, among
probands with a head injury, only half reported ever missing work due to an injury, raising
question about severity of the injury, especially since probands and comparisons did not
differ in rate of injuries causing work absences.

Prior follow-ups of children with ADHD into their mid 20’s have reported conflicting results
regarding an association between STDs and ADHD.8: 2 Following children with ADHD into
their 30s and 40s, we found elevated rates of STDs. It is possible that this finding reflects the
extended follow-up (33 years), which increased the likelihood of contracting STDs. STDs
were positively related to having had more than 10 sexual partners.

It is unexpected, and encouraging, that probands and comparisons did not differ in rates of
other medical conditions, given the lifestyle of individuals with childhood ADHD. Besides
more risk taking, at FU41, probands had elevated rates of non-alcohol substance use
disorder and nicotine dependence,24 known risk factors for multiple illnesses. Our results
concur with Barkley et al.’s follow-up into early adulthood.®

Long-term effects of stimulants on cardiovascular health have been a major
concern. 18 19. 27,43 e found no evidence that children exposed to relatively high stimulant
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doses were at comparatively higher risk of cardiovascular diseases. Others have reported
similar findings in children and young adults.15: 16. 44

As in all studies, generalizations are limited by sample characteristics, in this instance,
white, lower middle, and middle class males. We relied on self-reports, possibly over- or
under-estimating risky behaviors and medical conditions. Although this feature applies to
both groups, differential reporting is possible. However, self-reports of risky driving have
been found to correspond well to official records.®: 45 46 We did not conduct medical exams,
nor reviewed lifetime medical records. Unfortunately, the latter are unobtainable in the
absence of centralized medical care. We did not find that exposure to stimulant treatment in
childhood increased cardiac disease in later life. However, this study does not address risks
associated with stimulant treatment that occurs, or extends, beyond childhood.

In sum, we found that men with ADHD in childhood, but without comorbid conduct
disorder, were not at greater risk for elevated risky behavior, unless they developed conduct
disorder or antisocial personality. The few negative health outcomes associated with
childhood ADHD were related to risk taking, which in turn was predicted by CD/APD,
confirming the negative long-term consequences of the emergence of conduct disorder
among boys with ADHD. Importantly, findings add to growing evidence of the long-term
safety of stimulant treatment in childhood.
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Risky Driving?
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Figure 1.

Explanatory Model of Risk-Taking Behaviors. Note: Unstandardized coefficients. Solid
arrows represent direct effects which adjust for all of the variables in the model. Thus, if one
predicts risky driving from childhood attention-deficit/hyperactivity disorder (ADHD), after
taking conduct disorder (CD)/antisocial personality disorder (APD) into consideration,
ADHD is not significantly predictive (b=0.10). Dashed arrows represent the indirect effects
of ADHD on risky driving and risky sex through its effect on the development of CD/

APD. 2 License revoked, speeding > 5 times, reckless driving, drunk driving, other moving
violation. ® More than 25 sexual partners, early sex, no birth control in 20s, no birth control
in 30s, and no birth control in the past year. *** p<.001, ** p<.01. t p<.10
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Table 1

Lifetime History of Risky Driving and Sexual Behaviors

Probands = Comparisons

N=1352 (N =136) Fitted
Risky Behaviors ( ) ( ) x2ort p Risk
n/N (%) or  n/N (%) or RatioP

Mean (SD) Mean (SD)

Risky Driving®

License revoked or

suspended 68/125 (54)  41/134(31) 1503 .0001 177

Cited for speeding = 5

e 45/125(36)  30/133(23) 565 .02 157

Cited for reckless

driving 17/124 (14) 8/133 (6) 4.33 .04 2.18

Cited for driving while

intoxicated 20/127 (16) 16/134 (12) 0.80 37 1.78

Cited other moving

violations? 69/122 (57)  54/133 (41) 6.49 .01 1.26

Total number of traffic
violations, Mean (SD)

8.91 (10.92) 4.56 (6.41) 3.93 .0001 nla
Risky Sex
Sexual debut by age 15 64/132 (48) 26/129 (20) 23.18  .0001 2.18

Lifetime number of
sexual partners

0-5 34/127(27)  41123(33) 128 26 nla
6-10 27/127(21)  30/123(24) 035 56 n/a
11-25 200127 (23) 3U123(25) 019 66  nfa
26 or more 37/127(29) 2U123(17) 510 .02 227
":'I‘; g(')rsth controlusein  4o/130(37)  24/130(18)  11.06 001  1.90

No birth control use in

his 205 56/130 (43)  32/130(25)  9.89 002  1.39

No birth control use last

year 65/126 (52)  53/128 (41)  2.64 .10  1.29

aNote. Variable Ns due to skips and missing data.

Calculated using fitted proportions for each group estimated in the structural equation model. These fitted proportions were nearly identical to the
observed proportions, but they take into account the underlying latent variables representing the constructs of risky driving and risky sex.

c -
Among those who ever had a driver’s license.

dMaking illegal turn, failing to yield, failing to stop, or tailgating.
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Table 2

Medical Outcomes Since the Last Follow-Up Interview (mean, 16.4 years)

Probands  Comparisons

Medical Outcome (N=1352  (N=136)2 x 2 ps<
n/N (%) n/N (%)

Non-psychiatric hospitalization 47/135 (35) 46/136 (34) 0.03 .86

Visited ED 3 times or more 48/131 (37) 28/136 (21) 8.44 .004

Motor vehicle accidents/injuriesb

Judged at fault in = 2 accidents ~ 39/110 (35) 22/118 (19) 8.21 .004

Someone injured in accident 53/109 (49) 24/118 (20) 20.22 .0001
Any injury causing work absence 69/133 (52) 61/136 (45) 1.33 .25
Medical Conditions

Neurological/Neuromuscular 37/135 (27) 36/136 (26) 0.03 .86

Head injury 12/135 (9) 4/136 (3) 431 04
Genito-urinary 30/135(22)  19/136 (14) 311 .08

Sexually Transmitted

Disease® 20/135 (15) 9/136 (7) 4.76 .03
Cardiovascular 37/135 (27) 37/136 (27) 0.00 97
Other? 97/135(72)  93/136 (68) 0.39 .53

Note: ED = Emergency Department.

a\/ariable Ns due to skips, missing data, and/or inclusion of cases who died due to the listed medical conditions.
bAmong those who ever had an accident.

cEchudes human immunodeficiency virus/acquired immune deficiency syndrome (HIVV/AIDS).

Cancer, dermatologic, endocrine/glandular, gastrointestinal, hematologic/blood disorders, infectious, metabolic, musculoskeletal, respiratory,
systemic, and other medical conditions.
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Cause of Death and Age at Death

Table 3

Page 15

Probands Comparisons
(N =207) (N=178)
x? P

Cause of Death n (%) Agt(e\;a;a?se)ath n (%) Ag?\?etalise)ath
Total 15 (7) 5(3) 383 .05
Related to identified physical conditions 4(2) 37-38 3(2) 26-43 FET 1.00

Cancer 2(1) 37,37 2(1) 42,43

Diabetic coma 1(.5) 38 0

AIDS 0 1(.6) 33

Cardiac arrest 1(.5) 38 0
Unrelated to identified physical conditions 10 (5) 16-40 1(.6) 26 6.28 01

Suicide 3(1) 21, 30, 30 0

Alcohol/Drug Overdose 1(.5) 39 1(.6) 26

Homicide 2(1) 22,40 0

Occupational death? 2(1) 30, 40 0

Hit by a car 1(.5) 16 0

Fall from roof 1(.5) 24 0
Other 1(5) 34 1(.6) 36 - =

o/11% 0 1(.6) 36

Unknown 1(.5) 34 0

Note: AIDS = Acquired Immune Deficiency Syndrome; FET = Fisher’s Exact Test.

aOne pilot died in a plane crash, one firefighter died in a fire.

bTerrorist attack in New York City’s World Trade Center on 9/11/2001.
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