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Background: Clinical trials have demon-
strated that pharmacotherapies can safely treat
attention-deficit/hyperactivity disorder (ADHD) in
adulthood. Eligibility criteria in these trials may sig-
nificantly limit their external validity by excluding
a significant portion of adults with ADHD in the
general population. In particular, exclusion criteria
may frequently exclude individuals with comorbid
mental health conditions, which are common in
the adult ADHD population.

Method: We addressed the representativeness
of clinical trials by comparing 146 adult clinical trial
participants with DSM-IV ADHD and a commu-
nity sample composed of 124 adults with DSM-IV
ADHD and 123 non-ADHD controls. Subjects were
compared on socioeconomic status, Hollingshead
occupational code, cognitive measures, lifetime
psychopathology, and Global Assessment of
Functioning (GAF) scale ratings.

Results: Adults with ADHD in the community
sample had higher rates of lifetime psychiatric
comorbidity, lower GAF scores, and lower occu-
pational codes than those in the clinical trial. The
clinical trial eligibility criteria would have excluded
61% of community sample adults with ADHD. This
excluded portion of the community sample had
higher rates of lifetime psychiatric comorbidity and
lower GAF scores than clinical trial participants.

Conclusions: Adults with ADHD participating
in the clinical trial had less evidence of functional
impairment and endorsed less psychiatric co-
morbidity than the majority of community sample
subjects with ADHD. This suggests that findings
from clinical trials may have limited external valid-
ity for adults with ADHD in the general population,
particularly for those adults with ADHD with the
greatest burden of comorbid psychopathology.
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In recent years, several clinical trials for adults with
attention-deficit/hyperactivity disorder (ADHD) have
contributed to the advancement of safe and effective treat-
ment for this disorder. However, because clinical trials have
inclusion and exclusion criteria, it is possible that subjects
participating in these clinical trials are not representative of
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the larger population of adults with ADHD in the commu-
nity. Of particular concern is the routine exclusion of subjects
with comorbid psychiatric disorders from clinical trials of
treatments for ADHD in adults, which are common in adults
with ADHD in the general population.

Whether adults with ADHD participating in clinical tri-
als are representative of the greater population of individuals
with the disorder has implications for the external validity of
these studies. If subjects with ADHD participating in clinical
trials differ from subjects with ADHD in the general popula-
tion, evidence from clinical trials may not provide accurate
guidance for practitioners treating adults with ADHD that
would have been excluded from clinical trials.

The main aim of the present study was to investigate
whether adults with ADHD participating in clinical trials are
representative of adults with ADHD in the community. To
this end, we systematically identified and compared clinical
correlates of adults with ADHD participating in a clinical trial
and subjects with ADHD identified in a large community ob-
servational study. We hypothesized that subjects ascertained
from the community will manifest higher levels of psycho-
social impairments and psychiatric comorbidity than those
participating in a clinical trial.

METHOD

The clinical trial participants consisted of 146 adults with
ADHD between 19 and 60 years of age recruited for par-
ticipation in a double-blind, randomized, placebo-controlled,
6-week trial of methylphenidate treatment ascertained
from clinical referrals and advertisements in the greater
Boston area.! Subjects had to satisfy full diagnostic criteria for
Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV) ADHD on the basis of clinical assessment
and confirmed by structured diagnostic interview.> We ex-
cluded potential subjects if they had clinically significant
chronic medical conditions; abnormal baseline laboratory
values; an Intelligence Quotient (IQ) score less than 80; de-
lirium, dementia, or amnestic disorders; a current impairing
psychiatric condition other than ADHD (eg, current major
depression, panic disorder, or generalized anxiety disorder);
history of a clinically unstable psychiatric condition (eg, his-
tory of bipolar disorder or psychosis, suicidality); drug or
alcohol abuse or dependence within the 6 months preceding
the study; or a previous adequate trial of stimulant treatment
(>0.5 mg/kg/d of methylphenidate or equivalent). Current use
of psychotropics, other than stable treatment with selective
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serotonin reuptake inhibitors, was also exclusionary. We also
excluded pregnant or nursing women from participation.

The community sample consisted of 124 subjects ascer-
tained as part of a naturalistic study of ADHD in adults
between the ages of 18 and 55 years.® These subjects were
ascertained from referrals to the Massachusetts General
Hospital and advertisements in the greater Boston area. All
subjects met full DSM-IV criteria for ADHD on the struc-
tured diagnostic interview,? with onset of symptoms by
age 7 years. Subjects were excluded if they had major sensori-
motor handicaps (eg, deafness, blindness) or psychosis. Non-
ADHD controls were recruited through advertisements in
the greater Boston area.

Both studies excluded subjects with an inadequate com-
mand of the English language or an IQ score less than 80,
as measured by an IQ estimate from the Block Design and
Vocabulary subtests of the Wechsler Adult Intelligence
Scale-Revised.* No ethnic or racial group was excluded in
these studies. These studies were approved by the institutional
review board, and all subjects completed a written informed
consent process before inclusion in the study.

Assessment Measures

Subjects in both studies were assessed with the Structured
Clinical Interview for DSM-IV Axis I Disorders® supple-
mented with modules from the Kiddie Schedule for Affective
Disorders and Schizophrenia for School-Age Children—
Epidemiologic Version® to assess ADHD and other childhood
disorders. We conducted direct interviews with subjects. We
considered a disorder positive if DSM-IV diagnostic criteria
were unequivocally met. Although standardized algorithms
were used to determine each diagnosis, interviewers conduct-
ing the assessment needed a mechanism to determine the
clinical relevance of symptoms when subjects were only able
to provide unclear or imprecise information. Thus, a com-
mittee of board-certified child and adult psychiatrists, who
were blind to the subjects ADHD status, referral source, and
all other data, resolved diagnostic uncertainties. Diagnoses
presented for review were considered positive only when the
committee determined that diagnostic criteria were met to
a clinically meaningful degree. We estimated the reliability
of the diagnostic review process by computing k coefficients
of agreement for clinician reviewers. For these diagnoses,
the median reliability between individual clinician- and the
review committee—assigned diagnoses was 0.87. The x co-
efficients for individual diagnoses included the following:
ADHD (1.0), conduct disorder (1.0), major depression (1.0),
bipolar disorder (0.78), separation anxiety (0.89), agorapho-
bia (0.80), panic disorder (0.77), substance use disorder (1.0),
and tics/Tourette’s disorder (0.68).

The interviewers were blind to the subject’s ascertainment
group and all prior assessments. The interviewers had under-
graduate degrees in psychology and were extensively trained.
First, they underwent several weeks of classroom-style train-
ing, learning interview mechanics, diagnostic criteria, and
coding algorithms. Then, they observed interviews by expe-
rienced raters and clinicians. They subsequently conducted
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at least 6 practice (nonstudy) interviews and at least 3 study
interviews while being observed by senior interviewers.
Trainees were not permitted to conduct interviews indepen-
dently until they executed at least 3 interviews that achieved
perfect diagnostic agreement with an observing senior in-
terviewer. ].B. supervised the interviewers throughout the
study. We computed x coefficients of agreement by having
experienced, board-certified child and adult psychiatrists and
licensed clinical psychologists diagnose subjects from audio-
taped interviews. Based on 500 assessments from interviews
of children and adults, the median k coefficient was 0.98. The
K coefficients for individual diagnoses included the following:
ADHD (0.88), conduct disorder (1.0), major depression (1.0),
mania (0.95), separation anxiety (1.0), agoraphobia (1.0),
panic disorder (0.95), substance use disorder (1.0), and tics/
Tourette’s disorder (0.89).

Interviewers assessed the degree of impairment on daily
functioning associated with each disorder that subjects en-
dorsed on a 3-level ordinal scale: minimal (ie, little to no
impairment), moderate (ie, difficulties in daily life tasks), or
severe (ie, unable to perform essential daily tasks). We ana-
lyzed major depression only if the depressive episode was
associated with severe impairment, in order to avoid false-
positive diagnoses. This is consistent with prior research
methods.”®

Socioeconomic status (SES) was measured by the
Hollingshead measures, in which occupational and edu-
cational statuses are coded between 1 and 7, with higher
numbers reflecting lower social status, and these items are
weighted to produce a total SES score, with low values in-
dicating high SES.’ As a measure of overall functioning, we
used current and past lowest Global Assessment of Function-
ing (GAF) scale scores.

Statistical Analysis

Comparisons were made between subjects with ADHD
from the clinical trial (clinical trial ADHD sample, n=146),
subjects with ADHD from the naturalistic study (community
sample ADHD, n=124), and non-ADHD controls from the
naturalistic study (community sample non-ADHD, n=123).
Age and sex were compared between the groups to allow
significant differences to be controlled for in all subsequent
analyses. Comparisons were also made between the clinical
trial ADHD group, subjects with ADHD from the naturalistic
study who would have met inclusion criteria for the clini-
cal trial (screened in, n =48), and subjects with ADHD from
the naturalistic study who would have been excluded from
the clinical trial (screened out, n="76). Linear regression was
used to analyze continuous variables (eg, full-scale IQ), lo-
gistic regression was used for binary variables (eg, individual
diagnoses), negative binomial regression was used for count
variables (eg, number of comorbidities), and ordered logistic
regression was used for ordinal variables (eg, SES).

We also compared clinical trial subjects with community
sample subjects who were likely to have met the inclusion
and exclusion criteria for the clinical trial. We categorized
individuals from the community sample as “screened out”
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if they met criteria for current
subthreshold or full psychosis,
severely impairing major depres-
sion, generalized anxiety, panic
disorder, agoraphobia, anorexia,
bulimia, alcohol or drug abuse or
dependence, or bipolar disorder.
Individuals were also excluded if
they met criteria for any alcohol
or drug abuse or dependence in
the past 2 years.

RESULTS

Sociodemographic
Characteristics of the Sample

Clinical trial subjects and
community sample ADHD sub-
jects were both significantly
more likely to be older than the
community sample non-ADHD
group (Tables 1 and 2). Thus, all
subsequent analyses controlled
for these variables.

Comparison of Naturalistic
Study Participants and Subjects
From the Clinical Trial

As shown in Table 2, with
the exception of nicotine depen-
dence, rates of all other lifetime
psychiatric comorbid disor-
ders assessed were significantly
higher in the community sample
ADHD group than the clinical

Table 1. Age and Sex of Adults With and Without ADHD From a Naturalistic Observational
Community Study Versus a Randomized, Double-Blind Clinical Trial

Community Clinical Trial Community
Variable Non-ADHD (n=123) ADHD (n=146) ADHD (n=124) Test Statistic P Value
Age, mean +SD, y 29.9+9.0° 37.1+10.2 36.1+10.8 Fr355=19.9  <.001
Sex (male), n (%) 56 (46) 88 (60) 64 (52) x’2=8.4 .051

2P <.05 versus clinical trial ADHD and versus community ADHD.
Abbreviation: ADHD =attention-deficit/hyperactivity disorder.

Table 2. Comparison of Adults With and Without ADHD From a Naturalistic Observational
Community Study Versus a Randomized, Double-Blind Clinical Trial Sample?
Community ~ Clinical Trial Community

Non-ADHD ADHD ADHD p
(n=123) (n=146) (n=124) Test Statistic ~ Value
ADHD symptoms, mean +SD NA 13.8+3.1 142+2.8 2z=0.68 .50
Lifetime comorbidity
Bipolar disorder, n (%) 0 (0)>c 6 (4)° 23 (19) Fisher exact  <.001
Major depression,d n (%) 7 (6)° 9 (6)° 39 (31) x%2=35.34 <.001
Multiple anxiety disorders,® n (%) 13 (11)° 18 (12)° 43 (35) x2=26.72 <.001
Alcohol dependence, n (%) 7 (6)P€ 24 (17)¢ 35(28) x%2=17.02 <.001
Substance dependence, n (%) 7 (6)° 12 (8)° 27 (22) x2=15.79 <.001
Nicotine dependence, n (%) 19 (15)b¢ 51 (35) 54 (44) X2 =15.30 <.001
Antisocial personality, n (%) 3 (2)bc 17 (12)° 28 (23) x’2=17.26 <.001
No. of comorbidities, mean + SD 0.5+0.8b¢ 1.0+1.2¢ 2.0+1.7 Xzz =78.2 <.001
Cognitive function, mean + SD
Full-scale IQ score 11624126 11374142 11424141 F,;,;=0.10 91
WRAT arithmetic score 106.8+125%  985+11.7  98.4%143 F,ys=1134 <.001
WRAT reading score 108.4+8.7 105.2+8.6 106.2+£10.4 F,37,=2.22 11
Other functional measures, mean + SD
Past GAF score 6004815 523+62° 467473 Fp355=9420 <.001
Current GAF score 68.2+4.7>¢ 60.0 £4.9° 56.4+£7.4  Fp35=127.26 <.001
Hollingshead total SES score 1.7+£0.7¢ 1.9+0.9¢ 22+1.0 x%,=2135 <.001
Hollingshead education score 6.2+0.7>¢ 55+1.0 56+1.0 x%,=37.43 <.001
Hollingshead occupation score 6.6+ 1.6° 6.5+1.8° 5522  x%,=2198 <.001

2All analyses adjusted for age and sex. N (%) values reflect available data for subanalyses. "P<.05 versus
clinical trial ADHD. °P<.05 versus community ADHD. Major depression with severe impairment.
Defined by 2 or more of the following: avoidant disorder, separation anxiety disorder, specific phobia,
generalized anxiety disorder, social phobia, agoraphobia, panic disorder, posttraumatic stress disorder,
and obsessive-compulsive disorder.

Abbreviations: ADHD = attention-deficit/hyperactivity disorder, GAF = Global Assessment of Functioning

scale, NA =not applicable, SES = socioeconomic status, WRAT = Wide Range Achievement Test.

trial group. Individuals from the
community sample also had a
significantly higher mean number of comorbidities than in-
dividuals with ADHD from the clinical trial sample.

In addition, relative to the community sample non-ADHD
group, the community sample ADHD group had significantly
higher rates of all studied comorbidities, whereas the clini-
cal trial sample only had significantly higher rates of bipolar
disorder, alcohol dependence, nicotine dependence, and an-
tisocial personality disorder.

Current and past GAF scores were significantly more
impaired in individuals with ADHD from the community
sample than in those from the clinical trial sample. Indi-
viduals from the community sample had significantly lower
occupation (lower Hollingshead occupation code) and lower
socioeconomic status (higher Hollingshead total SES score)
than clinical trial subjects. There were no significant differ-
ences identified between the community sample and clinical
trial ADHD groups on IQ, Wide Range Achievement Test
(WRAT) arithmetic, or WRAT reading scores.

Subjects with ADHD from both groups had significantly
more impaired WRAT arithmetic, past GAF, and current
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GAF scores, as well as lower educational attainment (low-
er Hollingshead education code) than community sample
non-ADHD individuals. Although occupational and socio-
economic status was lower for subjects with ADHD from
the community sample than in the non-ADHD community
sample (as reflected in higher Hollingshead total SES score
and lower Hollingshead occupation code), there was no sig-
nificant difference in the Hollingshead socioeconomic or
occupation codes between the clinical trial group and the
non-ADHD community sample.

Comparison of Community
Participants With ADHD Who Would and
Would Not Have Been Eligible for the Clinical Trial

As shown in Table 3, 61% of the ADHD community sample
subjects fell into the screened-out category because they were
unlikely to have met inclusion and exclusion criteria for the
clinical trial at their time of assessment. These screened-out
subjects had significantly higher rates of all assessed lifetime
psychopathologies than both the screened-in subjects who
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Table 3. Naturalistic Community Sample Adults With ADHD Stratified by Clinical Trial

Screening Criteria®

to subjects with ADHD in the
community.

Clinical Trial Community Community Our analysis revealed that
ADHD Screened In  Screened Out P adults with ADHD who were
(n=146) (n=48) (n=76)  TestStatistic Value o0\ yited for a clinical trial had

ADHD symptoms, mean +SD 13.8+3.1 14.0+2.9 142+2.8 x5 =0.56 .75 .

Lifetime comorbidity a significantly lower burden of
Bipolar disorder, n (%) 6 (4)° 3(6)° 20 (26) x,=2083 <001 all studied lifetime psychiatric
Major depression,® n (%) 9(6) %4 8 (17) 31(41)  x%=3386 <.00l  comorbidities, except nicotine
Multiple anxiety disorders,® n (%) 18 (12): 8 (17)]‘: 35 (46) x2=27.28  <.001 dependence, compared to oth-
Alcohol dependence, n (%) 24 (17) 9(19) 26 (34) 2,=11.76 .003 . .
Substance gependence, n (%) 12 (8)° 5 (10)° 22 (29) ;22 =16.55 <.001 er adlﬂt? with ADHD H_l the
Nicotine dependence, n (%) 51 (35)° 12 (31)° 39 (51) X2=7.92 02 community. They also had signif-
Antisocial personality, n (%) 17 (12)® 6 (12)° 22(29) x,=12.64 002 icantly better current and lifetime
No. of comorbidities, mean +SD 1.0+1.2b 1.1+1.4b 26+17  x,=66.86 <.001  GAF scores and a significantly

Cognitive function, mean £ 5D higher occupation level. Differ-
Full-scale IQ score 113.7+142  1151+150 113.6+13.7 F,,5=0.38 .69 ences between the clinical trial
WRAT arithmetic score 98.5+11.7 97.8+15.3 98.8+13.7 F,,55=0.05 95 K
WRAT reading score 1052£86  1053+1L7 1069495 Fppyy=079  4¢  and community sample ADHD

Other functional measures, mean + SD subjects are further emphasized
Past GAF score 523£62°  50.6+6.9°  442+64  Fpp;=4136 <.001 by our finding that community
Current GAF score 60.0£4.9*  61.5+4.5 532%7.0  Fyp3=4470 <.001  ADHD subjects, but not clinical
Hollingshead total SES score 1.9£0.9° 2.0£0.7° 24+1.0  x%,=1482  <.001 trial subiects. had hich t
Hollingshead education score 55%1.0 58+1.0 55£1.0  x%,=2.85 24 ra SL} jects, ha . 1gher ré_i es
Hollingshead occupation score 6.5+1.8" 6.1+1.8 52424  x%,=1581  <.001 of major depression, multiple

2All analyses adjusted for age and sex. N (%) values reflect available data for subanalyses. °P<.05 versus
screened-out community. “Major depression with severe impairment. 4P<.05 versus screened-in
community. “Defined by 2 or more of the following: avoidant disorder, separation anxiety disorder,
specific phobia, generalized anxiety disorder, social phobia, agoraphobia, panic disorder, posttraumatic

stress disorder, and obsessive-compulsive disorder.

Abbreviations: ADHD = attention-deficit/hyperactivity disorder, GAF = Global Assessment of Functioning

scale, SES =socioeconomic status, WRAT = Wide Range Achievement Test.

anxiety disorders, and substance
dependence and lower occupa-
tional level and socioeconomic
status than non-ADHD commu-
nity sample subjects.

would have been eligible for the clinical trial and the clini-
cal trial participants. Major depression was the only lifetime
psychopathology that was significantly more common among
clinical trial participants than subjects who screened in from
the community. As detailed in Table 3, screened-out subjects
from the community sample had significantly more impaired
mean current and past GAF scores than the screened-in
subjects and clinical trial subjects. In contrast, there was no
significant difference between the mean current and past
GAF scores of the community sample screened-in group and
that of the clinical trial sample. Hollingshead socioeconomic
status was significantly higher in both the clinical trial and
screened-in samples than the screened-out sample (as reflect-
ed in lower Hollingshead total SES score). The clinical trial
sample had lower average occupational attainment than in
the screened-out community samples (as reflected in higher
Hollingshead occupation code).

DISCUSSION

This study evaluated whether adults with ADHD partici-
pating in clinical trials are representative of other adults with
ADHD in the community. Measures of psychopathology and
psychosocial functioning revealed that adults with ADHD in
a clinical trial differed significantly from adults with ADHD
in a community sample. Furthermore, a majority of the adults
from our community sample would not have been eligible
for the clinical trial. These findings suggest that results from
clinical trials for adults with ADHD may not generalize
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Our analysis also showed that
61% of ADHD individuals in the
community sample would not have been eligible to participate
in the clinical trial. Compared to eligible subjects, ineligible
individuals had a higher burden of all psychopathologies
studied, more impaired current and past global functioning,
and lower socioeconomic status. Clinical trial subjects did
not differ from the trial-eligible community subjects on any
of the clinical or functional domains studied except on life-
time presence of major depression, which was lower in the
clinical trial subjects. Relative to community ADHD subjects
ineligible for the trial, clinical trial subjects had significantly
lower rates of all lifetime psychopathologies, had higher cur-
rent and past global functioning mean scores, and had higher
occupational and socioeconomic statuses.

The pattern of psychopathological and functional impair-
ments in adults with ADHD from our community sample
is representative of impairments demonstrated in both epi-
demiologic and clinical studies of adults with ADHD. For
example, the National Comorbidity Survey Replication, an
epidemiologic assessment of United States adults between
the ages of 18 and 44 years, found that adults with ADHD
are at higher risk than non-ADHD subjects to have experi-
enced another mental health condition in the past year with
odds ratios of 2.7-7.5 for mood disorders, 1.5-5.5 for anxiety
disorders, and 1.5-7.9 for substance use disorders.'* Stud-
ies of comorbidity in clinical samples of adults with ADHD
have similarly found higher rates of psychopathology when
compared to samples of adults without ADHD.!'"!3 Studies
have also clearly demonstrated a significant impact of ADHD
on occupational, educational, and relationship roles.>1%1415
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Taken together, this evidence supports our conclusion that
clinical trials have limited representativeness of community
subjects with ADHD and that the findings reported in clinical
trials may not generalize to community samples. It is possible
that different estimates of efficacy and tolerability would be
found if all subjects with ADHD were to be included in clini-
cal trials. Expansion of eligibility for clinical trials in adult
ADHD may extend evidence-based interventions for this
population and may provide more externally valid informa-
tion on how to best treat this disorder in the community.
Our findings need to be viewed in light of some meth-
odological limitations. We did not screen our community
sample for clinically significant medical comorbidity, which
excluded participants from the clinical trial. Our assessment
of representativeness was limited to the dimension of mental
health. More comprehensive assessment of representativeness
of clinical trial participants relative to community subjects
would have identified medical conditions and treatments
that are often exclusionary for trial participation. This would
typically include conditions for which sympathomimetics
are contraindicated, such as hypertension and hyperthyroid-
ism, and medications that impair cognitive function, such as
sedatives. Our report also does not assess the extent to which
the clinical trial would have excluded clinically significant
presentations that do not meet criteria as Axis I conditions,
such as suicidality or severe personality disorders. In addi-
tion, since the vast majority of participants in our studies
were white, our findings may not generalize to other racial
groups. Despite these considerations, we have demonstrated
that a typical clinical trial in ADHD adults is limited in its
validity for the larger community of adults with ADHD.
Our investigation suggests that typical eligibility criteria in
clinical trials for adults with ADHD actually exclude the large
subpopulation of adults with ADHD that carries the great-
est comorbidity burden. The higher rate of psychopathology
in these excluded individuals also implies that clinical trials
for adults with ADHD are not including adults with ADHD
who have the greatest need for treatment. Intervention tri-
als with less restrictive inclusion criteria could provide more
externally valid information and could extend the ability of
practitioners to effectively manage ADHD in the general pop-
ulation. This could be accomplished through clinical trials
that included individuals with the most common psychiat-
ric and medical comorbidities complicating ADHD, such as
mood and substance use disorders, and common stabilized
conditions that may be exacerbated by sympathomimetic
ADHD agents, such as hypertension.
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