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ABSTRACT

Objective: To estimate the risks for
psychopathology and functional impairments in
adulthood among a longitudinal sample of youth
with and without attention-deficit/hyperactivity
disorder (ADHD) diagnosed in childhood.

Method: This was a case-controlled, 16-year
(15-19 years) prospective follow-up study of
ADHD. 140 boys with and 120 without DSM-

IlI-R ADHD were recruited from pediatric and
psychiatric settings. The main outcome measures
were structured diagnostic interviews and
measures of psychosocial, educational, and
neuropsychological functioning. Data were
collected from 1988 to 2006.

Results: At the 16-year follow-up, subjects with
ADHD continued to significantly differ from
controls in lifetime rates of antisocial, mood,
anxiety, and addictive disorders, but with the
exception of a higher interval prevalence of
anxiety disorders (209% vs 8%; z=2.32, P=.02)
and smoking dependence (27% vs 11%; z=2.30,
P=.02), the incidence of individual disorders

in the 6-year interval between the current and
prior follow-up did not differ significantly from
controls. At follow-up, the ADHD subjects
compared with controls were significantly (P<.05)
more impaired in psychosocial, educational, and
neuropsychological functioning, differences
that could not be accounted for by other active
psychopathology.

Conclusions: These long-term prospective
findings provide further evidence for the high
morbidity associated with ADHD across the
life cycle, stressing the importance of early
recognition of this disorder for prevention

and early intervention strategies. These findings
also indicate that, in adulthood, ADHD confers
significant risks for impairment that cannot be
accounted for by other psychopathology.
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mong follow-up studies of children with attention-deficit/

hyperactivity disorder (ADHD),'~> very few have assessed adult
outcomes (Table 1). Moreover, the overwhelming majority of long-term
follow-up studies of adults who had ADHD as children (eg, mean age >25
years) ascertained samples of children with “hyperactivity” and had a
limited focus on antisocial and addictive disorders in adulthood (Table 1).5-°
Fergusson et al'” conducted the only adult outcome of adolescents diagnosed
with DSM-III ADHD criteria (Table 1). However, because most prior long-
term follow-up studies were not long enough, more work is needed to better
connect the prospective pediatric literature with that of retrospective adult
ADHD.

This issue is particularly relevant in the context of associated psychiatric
disorders. Studies of adult ADHD clearly document that ADHD is associ-
ated with high levels of functional impairment.!'~!> However, because adult
ADHD is also associated with high rates of other psychiatric disorders,'6-18
questions remain as to whether the morbidity and dysfunction associated
with ADHD are due to ADHD itself or its associated psychiatric disorders.

The retrospective and cross-sectional findings in the literature on adult
ADHD document a large discrepancy between the high lifetime and the
low current rates of others psychiatric disorders,'? along with high levels of
current impairment in multiple domains. This pattern of findings suggests
that the functional impairments of ADHD adults are not due to associated
disorders but to ADHD itself. However, the discrepancy between lifetime
and current disorders observable in prospective samples has not been ade-
quately investigated. Prior longitudinal studies have also not disentangled
the contributions of ADHD and other active psychopathology to functional
impairments in adulthood. Clarifying these issues will lead to an improved
understanding of the adult outcome of ADHD youth, which has important
implications in forecasting prognosis, as clinicians need to know when the
clinical picture of a pediatric disorder indicates a compromised course over
time.

The main purpose of this long-term, 16-year follow-up study was to
estimate the burden of psychopathology and dysfunction associated with
ADHD into adulthood and to investigate whether the morbidity of ADHD is
due to ADHD or its associated psychiatric disorders. We tested the hypoth-
esis that participants who had ADHD in childhood would manifest greater
impairment and dysfunction in adulthood when compared with non-ADHD
controls of the same age and sex. We further hypothesized that patterns of
impairments in adults who had ADHD as children would be independent of
other psychiatric disorders. To the best of our knowledge, this is one of the
most comprehensive and longest follow-up studies of children with ADHD
reaching adult years.

METHOD

Subjects
Detailed study methodology was previously reported.'? Briefly, subjects
were derived from a longitudinal case-control family study of white boys
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For CLINICAL USE

¢ Results from this long-term follow-up study from childhood into adult life emphasize the long-term
disability associated with attention-deficit/hyperactivity disorder (ADHD) in adult life, encouraging
efforts at early identification and treatment of children with ADHD to help mitigate such adverse

outcomes.

¢ This study’s findings also emphasize the high level of persistence of neuropsychological deficits

despite decline in core symptoms of ADHD.

6-17 years old with (n=140) and without (n=120) DSM-
III-R ADHD ascertained from pediatric and psychiatric
clinics. Excluded were adopted subjects or subjects with
psychosis, autism, inadequate command of the English
language, or a full-scale IQ < 80. The present study reports
on a mean follow-up of 16 years (range, 15-19), in which
79 boys with ADHD and 90 controls from the original
sample completed a full follow-up assessment (21-36
years, mean+SD =27.4+3.7). All subjects provided written
informed consent. The institutional review board approved
this study. Data were collected from 1988 to 2006.

Follow-Up Assessment Procedures

We used the Structured Clinical Interview for DSM-IV
(SCID)* supplemented with modules from the DSM-IV-
modified K-Kiddie Schedule for Affective Disorders and
Schizophrenia-Epidemiologic Version (K-SADS-E)*! to
assess childhood diagnoses. We interviewed all subjects
and their mothers about their offspring. Subjects were
asked about symptoms that were present in the past 5 years
since the last follow-up, which we termed interval diag-
nosis. Of the 169 subjects with a full diagnostic interview,
the proportion that provided direct only, mother only, and
both types of reports were 58%, 6%, and 36%, respectively
(16%, 6%, and 78%, respectively, for the ADHD module).
We combined data from direct and indirect interviews by
considering a diagnostic criterion positive if it was endorsed
in either interview.

Interviewers were blind to baseline ascertainment
group, ascertainment site and prior assessments. They had
undergraduate degrees in psychology and were extensively
trained. k Coefficients of agreement between interview-
ers and board-certified child and adult psychiatrists and
experienced licensed clinical psychologists were previously
reported" (median « for individual disorders =0.98). A
committee of board-certified child and adult psychiatrists
and child psychologists blindly reviewed all assessments
and resolved diagnostic uncertainties. k Coefficients
between individual clinicians and the review committee
were previously reported'® (median x of individual disor-
ders =0.87).

Two measures of persistent ADHD were defined as meet-
ing full or subthreshold criteria for DSM-IV ADHD during
the interval between the 10-year and 16-year assessments.
A subthreshold ADHD case was defined as endorsing more
than half but less than full diagnostic criteria (ie, at least
4 ADHD symptoms).
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To measure overall functioning, we used the DSM-IV
Global Assessment of Functioning (GAF).?? Socioeco-
nomic status was measured using the 5-point Hollingshead
scale® (higher score = lower socioeconomic status) com-
posed of educational level (scored 1-7, higher score =
higher level) and occupational level (scored 1-9, higher
score = higher level). Socioeconomic status was defined
by the educational and occupational levels of the person(s)
financially responsible for the household that the subject
was currently living in. At follow-up, socioeconomic status
was the personal socioeconomic status of the subject if the
subject was financially independent. Information was also
collected on treatment history, family functioning with
the Moos Family Environment Scale,** and the Behavior
Rating Inventory of Executive Function-Adult Version
(BRIEF-A).?

Subjects were administered 2 subtests from the Wechsler
Abbreviated Scale of Intelligence (WASI) to estimate 1Q,%°
all subtests from the Working Memory Index (digit span,
letter number, arithmetic), and the Processing Speed Index
(digit symbol/coding, symbol search) from the Wechsler
Adult Intelligence Scale ITT (WAIS-IIT)?’ (individual scores
as well as index scores were included in analysis). To assess
executive functions, we used 3 subtests from the Delis
Kaplan Executive Function System (O-KEFS)?: the tower
subtest, color-word interference subtest, and trail making
test. The Test of Word Reading Efficiency (TOWRE)? and
the Wide Range Achievement Test-IIT (WRAT-III)** mea-
sured academic achievement.

Statistical Analysis

Analyses of demographic factors relied on Pearson x?
tests,  tests, and Wilcoxon rank sum tests for binary, con-
tinuous, and ordinal variables, respectively. We examined
psychopathology throughout the lifespan (lifetime diag-
noses) and psychopathology since the 10-year follow-up
(interval diagnoses). A lifetime history of a disorder was
defined as a positive response at any assessment (baseline,
1-year, 4-year, 10-year, or 16-year follow-up) versus a nega-
tive response at all assessments. We used logistic regression
to compare ADHD and control subjects on lifetime and
interval diagnoses. Functional outcomes and neuropsycho-
logical test scores at the 16-year follow-up were analyzed
by using logistic or linear regression, depending on the
distribution of the outcome variable, and controlled for
any demographic confounders. All tests were 2-tailed, with
aset at .05.

JClin Psychiatry 73:7, July'2012



Adult Outcome of ADHD

“19pI0sIp A1anoeradAy/oyap-uonuaye = HAY ‘UOLRIAIqQY

SIW02IN0
[euoTjeONpa pue 9ANTUZ0d Terosoydssd

Jo 93uel 9pIM 10] YSLI paseardut qHAV
A3otoyjedoyo4sd 10y syst1 jua1IND

SA SY[SLI W] Y1y usamjaq Louedarosiq
dnoi8 quaV ur 1018213 o1om

$901n0s drrjeryAsd pue
suerpad woiy paure)1aose $103(qng
Suruonouny resrdooyossdornaN
SIWO02INO [RUOTIEINPH
Sutuonouny [e10soydAsq

SI9PIOSIP AJ-S [[e Surpnput
‘SMITAINUT u_umozww% paaimionas

£3oroyyedoypLsd jo suorsuawIp [[e 10§ sSTY Sursn £3ojoyredoyo4sd jo 06=U:[0NUO0)) S} ISNYDESSL]A e1
%L Sem (THAV JO 2duaisis1ad jo ayey JuRWISSISSE dAISURYRIdW0)) A-II-NSAd (o¥1/6L) 95 LT L1-9 7661-6861 6L=U:qHAV U0)SOg  UBWIAPAI]
Juawordurs pue uonesonpyg
sawoojno drysioured
sawoono juswfofdwa pue [euoneonpo pue ‘poorpuared Loueudorg
aanjeSou [[e yim pajerosse Apuesyrudis SMITAIUI dT}sOUSerp PaInionis I[I€=U:qHAYV ON
sem JHYV ‘s1010ej Surpunojuod pue Sursn s1opiostp Aeuosiad (syuedonred 609=U:qHAV
SISPIOSIP PIGIOWOd 10§ Sunsnipe UdYA [BID0STIUE PUE OSN d0UEB)SqNS AHAV-uou [eorurpqng
sawroo)no aanedau “Kyorxue ‘uorssaxdap rofewr AJ-WST pue QHAV G/=u o83
[[e Yam pajerdosse Apueoyrudis qHAY SpI0al TRUIULID A-IT-WSA  *S9TT/S66) 6L 14 91-¥1 €661-1661 ‘dHAYV [earur)n pue[EdZ MON  UOsSn31oq
£103s1Y] TRILTRW pUe Sune
$9UI0DINO juswadeuew LSUON
juswaFeuewr Louow pue ‘Gurfre( pue swrd A10351Y A)1AT)OR TROOSTIUY  [9AS] AJ1ATIOR
SOW00)NO SUTALIP ISIFAPE ‘SIW0IINO A103s1y Sutari(q JAISSIIXD
uoneonpa pue juswfofduws ur Jusurredur uonedNpy  pue [oIu0d
JIM PIJeIO0SSe sem ssaudArs[nduu [euonjouug K103s1y SyI0p7  3spndwur zood G/ =U S[O1U0)D)
dn-morjoy 1e qHAV swoydwids qHAV cuonuaje GeI=u UISUOISIA REleR |
Jo 2oud)stsIad 10§ BLISILID PIAYIPOW 2N % ssauaAIs[nduwi [euonjowry  paure)sns 100 (8ST/S€ET) S8 Vi v 086T-6461 :aanpoRIadAL] QaNeM[I]N  pue Aapjreg
SIOPIOSIP SN 2OUL)SNS PUE IIPIOSIP
Aymeuosiad remosnue < s3oalqns aanoeradAH
SISUJJO
9AIsS2133® pUE ‘SATUO[A] ‘SUOTIRINILIUT uonoear
‘SUOTIOTAUOD ‘S)SALIE < §302[qns 2A1OeIddA]  SISPIOSIP SATIOTPpPE puE [eI0SHIUY  d1joun{IadAr] €6="U S[ONU0D) IO MAN 1
parrodar jou HQYV Jo 2ouaisisiad jo ajey SPI0231 [BUTWILID) II-NSa (£0T/€6) S 8¢ 71-9 LL6T-0L6T €6=1U :2anoeradAg S[IOX MAN  BZZNUUEBA!
surapqoxd 3onpuod ueds
m s302(qns aanoeradAy £q pajunodoe uonjuaje
SUOT}BI2DIBOUT PUE ‘SUOTIOTAUOD ‘S}SILIE 100d pue (uaa18 o8e G/ =U S[O1U0)D)
srdnnuu ‘sysarre < pey sjoalqns aanoerddL Kyrarsynduur ueaW OU) 6LI=U
parrodar jou HQAYV Jo ouaisisiad jo ajey spiodar feurwitr)  KyranoeradAyg (F02/6L1) 88 w-Te 71-9 TL6T-0L61 :aAT)oeIadARy PalclaachilN
S[01JU0D
UBY]) UONEINPI SSI pey $302(qns aanoeradAH
I19pI0sip Ayeuosiad [eOSTjUE UE PRL] %¢T SWOD)NO [BUOTJEINPY  UOTJRIJUIIUOD
aHay jo SIOPIOSIP JATIIPPE PUE [BIOSHUY 100d pue I = U isjonuo) epeue))
swoydwids Surqesip aaey 0} panunuoy) %99 AHQAYV Jo swoydw4s Surnunuor) SSAUSSANISAY F01/19) 65 ST 71-9 69617961 19=1U :2andeIadAg [BSIUOIN  ,T® 19 SSTOM,
S)NSNY JO MIIAIIAQ swodon( jo adoog aHayv jo (uyu) £ cueapn £ JUSWISSISSY  $3199(qn§ JO 'ON uorned0] Apmig
uonIuyaq o ‘pourelday  ‘dn-MO[[O]  YUIWISSISSY  ISILI JO
srdwres AV jealy ysa1 Je a8y FRGEY

(dn-mojjoy 1e suedk gz = pabe) AHAY YMM ua4p|iyd Jo sa1pnis [euipniibuo pajjosuo) wiaj-buo *| ajqel

943

PSYCHIATRIST.COM

J'Clin Psychiatry 73:7, July 2012



Adult Outcome of ADHD

RESULTS

Attrition and Demographic
Characteristics

Of the 140 boys with ADHD and
120 controls recruited at baseline, 79
(56%) and 90 (75%), respectively, were
reassessed at the 16-year follow-up.
The control group had a significantly
higher rate of successful reassessment
(x*,=9.80, P=.002). Subjects success-
fully followed up had a higher baseline
socioeconomic status than those lost
to follow-up, and controls at follow-up
had higher baseline GAF scores and a
lower rate of baseline antisocial disor-
ders than those lost to follow-up (Table
2). Men who had ADHD as boys had
lower baseline family of origin socio-
economic status than controls (Table
3). Therefore, baseline socioeconomic
status was controlled for in all statisti-
cal tests.

Of men who had ADHD as boys,
99% had received some form of treat-
ment for ADHD during their lives (3%
[n=2] counseling alone, 8% [n=6]
medication alone, and 89% [n=70]
both counseling and medication). At
the 16-year follow-up assessment, 23%
of ADHD boys were receiving some
form of treatment for the disorder in
the past month (6% [n=>5] medication
alone and 16% [n=13] both coun-
seling and medication). The rate of
full or subthreshold DSM-IV ADHD
between 10- to 16-year assessments
was 77% (61/79), and that of current
(past month) was 61% (47/77, two
missing).

Risk for Psychiatric Disorders
At the 16-year follow-up, subjects

with ADHD continued to significantly differ from con-
trols in lifetime rates of antisocial, mood, and anxiety
disorders (with the exception of panic and generalized
anxiety disorders) and smoking dependence (Figure 1).
In contrast, with the exception of higher interval preva-
lence of anxiety disorders (20% vs 8%, z=2.32, P=.02)
and smoking dependence (27% vs 11%, z=2.30, P=.02),
the incidence of individual interval disorders were mark-
edly lower and were not statistically significant from those
of controls. Within the ADHD group, persistent ADHD
was not significantly associated with anxiety disorders and
smoking dependence (z=0.43, P=.67,and z=0.48, P=.64,
respectively) or any other disorder in the interval period

(all P values >.05).

944

Table 2. Baseline Characteristics of ADHD and Control Probands Stratified by

Attrition Status

ADHD Probands

ADHD Probands Assessed at
Lost to Follow-Up Follow-Up
(n=61) (n=79) Test P
Characteristic Mean SD Mean SD Statistic Value
Socioeconomic status 2.1 1.1 1.7 0.8 z=2.46 .01
Age,y 10.5 2.9 10.6 3.0 t135=—0.24 .81
Global Assessment of 47.5 7.1 48.4 7.9 t133=-0.63 .53
Functioning score
n % n %
Family intactness 39 64 61 77 1=2.97 .08
Ascertainment source® 29 48 47 59 X1=1.98 .16
Any mood disorder 20 33 25 32 *1=2.97 .08
Any antisocial disorder 44 72 49 62 1=1.58 21
Any anxiety disorder 30 49 45 57 x?1=0.02 .89
Control
Probands
Control Probands Assessed at
Lost to Follow-Up Follow-Up
(n=30) (n=90)
Mean SD Mean SD
Socioeconomic status 1.9 0.9 1.4 0.6 z=3.15 .002
Age,y 12.2 3.8 11.3 36 t115=1.07 29
Global Assessment of 65.8 11.6 70.7 9.4 tg=-2.32 .02
Functioning score
n % n %
Family intactness 22 73 77 86 1=2.33 13
Ascertainment source® 15 50 23 26 ¥1=6.21 .01
Any mood disorder 0 0 2 2 x21=0.68 41
Any antisocial disorder 7 23 6 7 1=6.47 .01
Any anxiety disorder 5 17 16 18 x4 =0.02 .89

*Either a major academic medical center (pediatric psychopharmacology clinic for ADHD subjects
and pediatric outpatient medical clinic for controls) or the pediatric clinics of a major health
maintenance organization. Rates in the table are subjects ascertained from the major academic

medical center.

Abbreviation: ADHD = attention-deficit/hyperactivity disorder.

Table 3. Demographic Characteristics of ADHD and Control Probands at 16-Year

Follow-Up

Control ADHD

(n=90) (n=79)
Demographic feature Mean SD Mean SD  Test Statistic P Value
Age, y 278 40 271 33  t=117 24
Follow-up time, y 164 1.0 16.5 1.0 t167=—0.54 .59
Family socioeconomic status (baseline) 1.4 0.6 1.7 0.8 z=-2.39 .02

n % n %
Family intactness (baseline) 77 86 61 77 1=1.95 .16

Abbreviation: ADHD =attention-deficit/hyperactivity disorder.

Functional, Educational, Occupational,
and Cognitive Outcomes

Compared to controls, men who had ADHD as boys
had significantly more impaired current (last month) global
functioning (mean +SD GAF scores =62.5+8.2vs 66.6 £6.2,
t154=3.22, P=.002) and significantly more current family
conflict (Moos Family Environment Scale scores =44.4+11.9
v839.4+7.6, tog=2.24, P=.03).

Men who had ADHD as boys were significantly more
likely to be financially dependent on their parents versus
controls (Figure 2A). Within the group of financially inde-
pendent boys (78 controls, 58 ADHD subjects), the controls,
when grown up, had a higher rate of college graduation versus

men who had ADHD as boys (Figure 2B). Within this group

PSYCHTATRIST.COM
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Figure 1. Rates of Lifetime and Interval Disorders in ADHD Subjects Compared to Controls
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of financially independent subjects, boys with ADHD also
had significantly lower personal socioeconomic status (vs
their family of origin socioeconomic status) (Figure 2C and
2D). With the exceptions of being financially independent
(P=.08) and living with parents (P=.06), all educational and
occupational outcomes remained significant after control-
ling for the total number of psychiatric disorders other than
ADHD in the interval period (all P values <.01). Within
the ADHD group, none of the educational and occupational
achievement outcomes were significantly associated with
persistent ADHD (all P values >.20).

Men who had ADHD as boys were also significantly
more impaired than controls on all measures of the WASI
and WAIS, D-KEFS switching, TOWRE move accuracy,
WRAT arithmetic, and TOWRE sight word and phonemic
scores (Figure 3A and 3B). The boys with ADHD also had
a significantly higher rate of arithmetic learning disability
(WRAT score <85) versus controls (32% vs 13%, z=2.03,
P=.04) and significantly more impaired scores on most
scales of the BRIEF-A (Figure 3C). When controlling for
psychiatric disorders other than ADHD, all neuropsycho-
logical findings remained statistically significant except for

J'Clin Psychiatry 73:7, July 2012

WAIS letter number (P=.053) and rate of arithmetic learn-
ing disability (P=.06). However, only self-monitoring from
the BRIEF-A remained statistically significant after control-
ling for interval disorders (P=.03). Within the ADHD group,
persistent ADHD was not significantly associated with any
psychometric testing measures (all P values >.05). On the
other hand, compared to subjects with remittent ADHD,
persistent ADHD was significantly associated with more
impaired mean+SD scores on the inhibit (58.6£9.3 vs
48.9+11.0), shift (57.8+10.5 vs 46.1 £9.3), emotional con-
trol (55.2+£9.8 vs 44.4+6.6), initiate (59.9+12.1 vs 47.911.3),
working memory (62.1+£12.6 vs 49.3+11.4), and planning/
organizing (60.4£10.4vs46.9+10.6) scales of the BRIEF-A (all
P values <.05).

DISCUSSION

This 16-year follow-up found that, compared with age-
and sex-matched controls, by a mean age of 27 years, men
who had ADHD as boys had statistically indistinguishable
rates of antisocial, mood, and alcohol and drug addictions
in the 6-year interval since their prior assessment. Despite

PSYCHIATRIST.COM 945
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Figure 2. Educational and Occupational Achievement in ADHD and Control Subjects at the 16-Year Follow-Up
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these low rates of interval psychiatric disorders, men who
had ADHD as boys were at significantly higher risk than
controls for a wide range of adverse psychosocial, educa-
tional, occupational, and cognitive outcomes, even after
controlling for psychiatric disorders, indicating that these
impairments were due to ADHD itself and not to other
psychiatric disorders. The consistency in findings between
these prospective results with those derived from retrospec-
tive studies of adults with ADHD'®*! strongly supports the
syndromic continuity between pediatric and adult ADHD.
The discrepancies between high lifetime rates and
modest current rates of psychiatric disorders in this lon-
gitudinal sample are highly consistent with results from
cross-sectional and retrospective studies of adults with
ADHD.! In both study designs, ADHD adults have high
lifetime rates of mood, anxiety, and antisocial disorders but
much more modest interval or current diagnoses of the
same disorders when compared with those in non-ADHD
controls. Although the reasons for these discrepancies are
not entirely clear, they suggest that psychiatric disorders
emerge early on in development in childhood and adoles-
cence! and subsequently remit. The subjects reassessed at
follow-up had a lower percentage of antisocial disorders
at baseline compared to subjects lost to follow-up, which
may have contributed to low rates of psychiatric disorders
at follow-up. It is also possible that ADHD individuals with

946 PSYCHTATRIST.COM

anxiety disorders are higher functioning and more likely to
participate in a follow-up study. Since in this prospective
study the majority of ADHD subjects had been treated with
stimulants, and we previously documented that stimulant
treatment mitigates the development of other psychiatric
disorders at the 10-year follow-up of this sample,** it is also
possible that the marked decline in psychiatric disorders
from childhood to adulthood may have been due to the
benefits of treatment. Weiss and colleagues’ found that 23%
of “relatively untreated” hyperactive children had antisocial
personality disorder at the 15-year follow-up. In compari-
son, only 8% of our ADHD subjects were diagnosed with
antisocial personality disorder at the 16-year follow-up, and
all but 1 of our subjects had received treatment for ADHD
at some point in their lives. Further analysis should be
conducted to test the hypothesis that treatment for ADHD
lowers the risk for developing additional disorders.

Two exceptions to the lack of differences in interval dis-
orders between men who had ADHD as boys and controls
were the significantly higher interval prevalence of anxiety
disorders and smoking dependence in the ADHD group.
The higher rates of anxiety disorders in this long-term lon-
gitudinal sample indicate that anxiety disorders may be more
persistent than other disorders in adults who had ADHD as
children. Similar findings of an increased risk for anxiety
disorders in individuals with ADHD have been reported in

JClin Psychiatry 73:7, July'2012
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Figure 3. Cognitive Scores at the 16-Year Follow-Up

A. Scaled Scores (population, mean [SD] = 10 [3])
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Abbreviations: ADHD = attention-deficit/hyperactivity disorder, BRIEF = Behavior Rating Inventory of Executive Function-Adult Version,
D-KEFS = Delis Kaplan Executive Function System, TOWRE = Test of Word Reading Efficiency, WAIS = Wechsler Adult Intelligence Scale,
WASI = Wechsler Abbreviated Scale of Intelligence, WRAT = Wide Range Achievement Test.

the pediatric and adult literature.'®*-37 Considering that
ADHD and anxiety disorders require different treatment
approaches, this knowledge should help guide therapeutic
approaches aimed at individuals with ADHD and anxiety
disorders.

The overrepresentation of nicotine dependence identi-
fied in this long-term longitudinal sample of men who
had ADHD as boys is consistent with a large body of
literature showing that a disproportionately large number of
individuals with ADHD smoke, with an earlier initiation, a
greater risk of progression to regular smoking, and a greater
difficulty quitting smoking, as compared to non-ADHD
counterparts.®#! Glass and Flory*? summarized several
possible mechanisms for the relationship between ADHD
and smoking. One hypothesis is that ADHD patients self-
medicate with nicotine. Another is that there are overlapping
social, cognitive, and biological risk factors for ADHD and
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smoking. Considering that the onset of ADHD is, on average,
10 years prior to the onset of smoking, children with ADHD
are a very important at-risk population for preventive and
early intervention efforts aimed at mitigating this risk.

Despite the low rates of psychiatric disorders, men who
had ADHD as boys were significantly more impaired than
controls in all measures of the WASI and WAIS, D-KEFS
switching, TOWRE move accuracy, WRAT arithmetic, and
TOWRE sight word and phonemic scores. Men who had
ADHD as boys also had a significantly higher rate of arith-
metic learning disability (WRAT score <85) than controls.
The majority of these findings remained significant even
after controlling for other psychiatric disorders, indicating
that these cognitive deficits are due to ADHD itself.

The persistence of psychometrically assessed neuropsy-
chological deficits from childhood into adult life is consistent
with previous retrospective and cross-sectional studies of
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adults with ADHD documenting similar cognitive deficits in
studies of adults with ADHD.** Considering the high level of
persistence of neuropsychological deficits into adult years**
and the high level of morbidity associated with them,*>6
serious consideration should be given to include persistence
of neuropsychological deficits in the conceptualization of
persistence of ADHD based solely on symptoms of the dis-
order. Saylor et al*’ suggest that including the assessment of
adaptive and executive function in clinical trials may con-
tribute to understanding and treating ADHD. Men who had
ADHD as boys also had significantly more impaired scores
on most scales of the BRIEF-A subscales assessing behav-
ioral concomitants of executive function deficits. Although
most of these differences lost significance after controlling
for other psychiatric disorders, if these disorders have a
legitimate relationship with ADHD, covarying for them may
remove variance that is due to ADHD and therefore should
not be considered confounding factors.®*®

In this long-term longitudinal follow-up study, men who
had ADHD as boys were significantly more likely to be
financially dependent on their parents, less likely to graduate
from college, and had a lower social class than controls. With
few exceptions, these outcomes remained significant after
controlling for other psychiatric disorders in the interval
period. These findings are consistent with other studies of
ADHD adults* and adults who had ADHD as children,'¢>°
which also found that adults who had ADHD as children
were less likely than controls to be financially independent,
had a lower personal socioeconomic status, were less likely
to graduate from college, and had a lower occupational level.
These functional deficits are likely to be aggravated by the
higher levels of neuropsychological impairment, which we
observed both on psychometric tests and on behavioral mea-
sures of executive dysfunction.

The risks for anxiety disorders and smoking dependence
were independent of the persistence of ADHD in our sample,
suggesting that these disorders are part of the developmental
progression of psychopathology in children with ADHD and
are not solely concurrent comorbidities. Likewise, neuro-
psychological, educational, and occupational deficits were
all impaired in adulthood regardless of the course of ADHD.
Only self-reported executive function deficits were associ-
ated with persistent ADHD.

The strengths of this report include the well-characterized
sample, the long-term follow-up period reaching adult
years, and the use of contemporaneous assessment meth-
ods, diagnostic criteria, and statistical approaches. This
study is especially important since very few prior studies
have followed ADHD children into adulthood who had been
diagnosed with modern diagnostic criteria (ie, DSM-III or
later) (Table 1). Since our sample was ascertained from both
pediatric and psychiatric sources, this feature enhances the
generalizability of our findings.

However, some methodological limitations were oper-
ant as well. Because our sample was white and referred, our
results may not generalize to other ethnic groups or com-
munity samples. Although subjects who were not assessed
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at the 16-year follow-up had a lower socioeconomic status
than subjects who were, every Hollingshead socioeconomic
status category assessed at baseline (ie, levels 1 through 4)
was also represented in the sample that was reascertained,
minimizing the effect of any bias. Another limitation was
that controls at follow-up had higher baseline GAF scores
and a lower rate of baseline antisocial disorders than those
lost to follow-up. Yet, despite this limitation, our controls
showed lifetime rates of disorders consistent with what one
would expect from population studies. Although there were
no other meaningful differences at baseline between subjects
who were not assessed at the 16-year follow-up and subjects
who were, we cannot rule out the possibility that attrition
bias may have affected our findings. Although our low reten-
tion rate in the ADHD group is a limitation, Table 1 shows
that it was within the range of other longitudinal studies of
ADHD. In a longitudinal clinical trial of asthma medica-
tion, Bender and colleagues®! found that pediatric dropouts
were significantly more likely than completers to have lower
IQ and problem-solving test scores, as well as more behav-
ioral problems. This helps explain the higher dropout rate
in our ADHD group, because lower neuropsychological
test scores and more behavioral problems are correlates of
ADHD. Although our sample was originally ascertained
according to DSM-III-R criteria, considering the very high
overlap between DSM-III-R and DSM-IV criteria (93%),>?
any effect should be minimal. The generalizability of this
study is limited to children referred for ADHD and treated
naturalistically for the disorder. Longitudinal studies in the
community or with untreated subjects with ADHD may help
to understand the natural history of this disorder.

Despite these limitations, this 16-year follow-up found
that men who had ADHD as boys were at higher risk than
controls for a wide range of adverse psychosocial, educa-
tional, occupational, and cognitive outcomes, even after
controlling for other psychiatric disorders. These results
indicate that the many impairments associated with ADHD
in adult life are due to ADHD itself and not to associated
psychiatric disorders. The consistency in findings between
these prospective results with those derived from retrospec-
tive studies of adults with ADHD strongly supports the
syndromic continuity between pediatric and adult ADHD.
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