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Objective: The association between defi-
cits in executive functioning and func-
tional outcomes was examined among
adults with attention deficit hyperactivity
disorder (ADHD).

Method: Subjects were adults who did
(N=213) and did not (N=145) meet DSM-
IV criteria for ADHD. The authors defined
having deficits in executive functioning as
having at least two measures of executive
functioning with scores 1.5 standard devi-
ations below those of matched compari-
son subjects.

Results: Significantly more adults with
ADHD had deficits of executive function-
ing than comparison subjects. Deficits of

executive functioning were associated
with lower academic achievement, irre-
spective of ADHD status. Subjects with
ADHD with deficits of executive function-
ing had a significantly lower socioeco-
nomic status and a significant functional
morbidity beyond the diagnosis of ADHD
alone.

Conclusions: Psychometrically defined
deficits of executive functioning may help
identify a subgroup of adults with ADHD
at high risk for occupational and aca-
demic underachievement. More efforts
are needed to identify cost-effective ap-
proaches to screen individuals with ADHD
for deficits of executive functioning.

(Am J Psychiatry 2006; 163:1730-1738)

Emerging epidemiological data document that at least
4% of the adult population in this country suffers from at-
tention deficit hyperactivity disorder (ADHD), and its
presence is associated with severe morbidity and disabil-
ity (1). Converging evidence from phenotypic, family ag-
gregation, and neuroimaging studies supports the syndro-
matic continuity of ADHD across the life cycle (2, 3).

One of the suspected sources of the morbidity and dis-
ability associated with ADHD has been deficits in a group
of neuropsychological functions known as executive func-
tions. Hervey et al. (4) and Seidman et al. (5) reviewed a
number of published studies addressing neuropsychologi-
cal performance in adults with ADHD and found that sim-
ilar patterns of neuropsychological deficits were observed
in adults as have been reported in children (6-9). These re-
views showed that adults with ADHD commonly exhibit
deficits in a wide range of executive functions, including
sustained attention, working memory, verbal fluency, as
well as motor and mental processing speed (4, 10, 11).

When considering the critical importance of executive
function for normal functioning (12), it is reasonable to as-
sume that deficits of executive functioning are very likely
to be associated with functional impairments. However,
the available literature on deficits in executive functioning
in individuals with ADHD shows group differences, and
group findings do not lend themselves easily for clinical
use. Thus, very little is known about the functional impli-

cations of deficits of executive functioning in individuals
with ADHD.

In an effort to bring deficits of executive functioning to
clinical use, Biederman et al. (13) defined deficits of exec-
utive functioning in an individual by having at least two
impaired measures of executive functioning on a battery
of tests measuring aspects of executive functioning. This
study documented that the presence of deficits of execu-
tive functioning in youth with ADHD was associated with
a selectively increased risk for school deficits, including
grade retention, as well as a decrease in academic achieve-
ment relative to other youth with ADHD without deficits
of executive functioning. Whether a similar approach can
help identify functional deficits in adults with ADHD re-
mains uncertain.

A better understanding of the impact that deficits in ex-
ecutive functioning have in adults with ADHD and how to
best assess them have important clinical and scientific im-
plications. The task demands of adult life, including those
required by work, being part of a family and raising chil-
dren, force individuals to organize their finances, pay bills
in a timely fashion, file income taxes, drive safely, and
keep appointments. Thus, all the areas required in func-
tional executive functions are taxed, including planning,
organizing, and inhibition. Moreover, a working definition
of a deficit of executive functioning in individuals with
ADHD would be extremely beneficial to clinicians dealing

This article is featured in this month’s AJP Audio and is discussed in an editorial by Drs. McGough and McCracken on p. 1673.
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TABLE 1. Measures of Executive Function in Adults With and Without Attention Deficit Hyperactivity Disorder (ADHD),

Stratified by Deficits of Executive Functioning

Comparison Comparison Subjects With Subjects Subjects With ADHD and
Subjects Deficits of Executive With ADHD Deficits of Executive
Measure (N=122) Functioning (N=23) (N=147) Functioning (N=66)
Mean SD Mean SD Mean SD Mean SD
Stroop Color-Word Test 47.5 9.5 37.1 10.8 42.5 9.2 349 9.2
Wisconsin Card Sorting Test:
preservative errors 89 8.6 21.7 16.1 10.4 6.7 23.3 18.9
Wisconsin Card Sorting Test:
failure to maintain set 0.5 0.8 1.0 1.0 0.6 0.9 1.2 1.2
Rey-Osterrieth Complex delay
organization 9.5 3.8 5.0 2.8 8.6 3.6 5.8 4.0
Rey-Osterrieth copy organization 10.7 2.5 7.1 33 10.3 2.6 7.2 3.5
Auditory Continuance Performance
Test mistakes 16.8 8.1 30.0 16.6 19.5 7.9 33.7 15.3
California Verbal Learning Test:
words learned 59.0 9.1 48.1 11.0 55.6 8.6 47.5 10.4
Estimated freedom from
distractability? 112.6 9.8 96.7 12.8 109.1 11.4 96.8 10.9

2 Index estimated using linear combination of oral arithmetic and digit span subtests.

TABLE 2. Demographic Characteristics of Comparison Subjects and Adults With Attention Deficit Hyperactivity Disorder

(ADHD), Stratified by Deficits of Executive Functioning

Comparison Subjects With ADHD
Comparison Subjects With Subjects and Deficits of
Subjects Deficits of Executive With ADHD Executive Functioning
Characteristic (N=122) Functioning (N=23) (N=147) (N=66) Analysis
Mean SD Mean SD Mean SD Mean SD F df p
Age (years)P 293 8.4 35.4%% 8.8 34.60%%% 104 40.0%FF%% 103 183 3, 354 <0.001
N % N % N % N % x? df p
Gender (male) 55 45 11 48 80 54 33 50 2.4 3 0.50
Medication
status®P 13 11 3 14 58q*¥* % 40 34k ik 55 27.5 3 <0.001

a Any psychotropic medication at the time of neuropsychological assessment.
b Versus comparison subjectss; versus comparison subjects with deficits of executive functioning,; versus subjects with ADHDs.

*p<0.05. **p<0.01. ***p<0.001.

with adults with ADHD for treatment planning. For exam-
ple, different interventions may be needed in remediation
of specific academic areas as well as interventions preced-
ing particular occupational pursuits in individuals with
ADHD and associated deficits of executive functioning. Fi-
nally, distinguishing adults with and without deficits of ex-
ecutive functioning may assist in the research for pharma-
cological interventions in this area.

To this end, the main aim of this study was to evaluate
the impact of deficits in executive functioning on the func-
tional outcomes in a large sample of adults with and with-
out ADHD. Based on the pediatric literature, we hypothe-
sized 1) that psychometrically defined deficits of executive
functioning would be identifiable in a subgroup of ADHD
adults using a battery of executive function tests and 2)
that the presence of psychometrically defined deficits of
executive functioning in adults with ADHD will be associ-
ated with added functional deficits.

Method

Subjects

Men and women between the ages of 18 and 55 were eligible
for this study. We excluded potential subjects if they had major
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sensorimotor handicaps (e.g., deafness, blindness), psychosis,
autism, inadequate command of the English language, or a full-
scale 1Q less than 80. No ethnic or racial group was excluded.

Subjects with ADHD were ascertained from referrals to a psy-
chiatric clinic at a major university general hospital and media
advertisements. We recruited comparison subjects without
ADHD through advertisements and e-mail broadcasts to affili-
ated employees at the same institution.

A three-stage ascertainment procedure was used to select the
participants. The first stage was the subject’s referral (for ADHD
subjects) or response to media advertisements (for ADHD and
comparison subjects). The second stage confirmed (for ADHD
subjects) or ruled out (for comparison subjects) the diagnosis of
ADHD by using a telephone questionnaire. The questionnaire
asked about the symptoms of ADHD and questions regarding
study inclusion and exclusion criteria. The third stage confirmed
(for ADHD subjects) or ruled out (for comparison subjects) the di-
agnosis with face-to-face structured interviews with the individu-
als. Only subjects who received a positive (ADHD subjects) or a
negative (comparison subjects) diagnosis at all three stages were
accepted. After receiving a complete description of the study, the
subjects provided written informed consent, and the institutional
review board granted approval for this study.

Psychiatric Assessments

We interviewed all subjects with the Structured Clinical Inter-
view for DSM-IV (SCID) (14) to assess psychopathology supple-
mented with modules from the Schedule for Affective Disorders
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TABLE 3. Clinical Characteristics of Attention Deficit Hyperactivity Disorder (ADHD) in Adults With ADHD, Stratified by Def-

icits of Executive Functioning

Subjects Subjects With ADHD and
With ADHD Deficits of Executive
(N=147) Functioning (N=66) Analysis
Characteristic Mean SD Mean SD t df p
Age of onset (years) 6.8 4.9 6.6 4.5 -0.6 211 0.55
Lifetime symptoms
Total 12.9 3.0 13.7 3.6 2.0 211 0.04
Inattentive 7.3 1.7 7.7 1.6 1.7 211 0.10
Hyperactive/impulsive 5.6 23 6.0 2.6 1.4 211 0.16
Current symptoms
Total 9.6 3.5 10.5 4.9 1.4 211 0.16
Inattentive 5.6 23 6.0 2.8 1.2 211 0.21
Hyperactive/impulsive 4.1 2.2 4.5 2.8 1.1 211 0.29

TABLE 4. Socioeconomic Status and Functional Impairments in Comparison Subjects and in Adults With Attention Deficit
Hyperactivity Disorder (ADHD), Stratified by Deficits of Executive Functioning

Comparison
Subjects With
Deficits of Subjects With ADHD
Comparison Executive Subjects With and Deficits of
Subjects Functioning ADHD Executive Functioning
Measure (N=122) (N=23) (N=147) (N=66) Analysis
Mean  SD Mean SD Mean SD Mean SD v df p
Socioeconomic status
Overall® 1.7 0.5 1.8 0.6 2.04* 1.0 2.4y gE 11 171 3 <0.001
Education? 6.2 0.7 5.61%%* 1.1 5.69%** 1.1 5.1 FFxgx* 1.3 46.5 3 <0.001
Occupation? 6.8 1.3 6.6 1.0 6.0¢** 2.0 5.3 FFk kk 2.1 223 3 <0.001
Traffic
Tickets? 2.5 1.4 2.8 2.0 3.5¢%** 1.9 4.0q%F** 1.7 20.9 3 <0.001
Accidents? 2.0 1.1 2.9 1.5 3.3%%* 1.61 3.9, % 1.4 27.9 3 <0.001
N % N % N % N % X2 df p
Legal
Ever arrested? 8 7 2 10 43 %x* 32 204%*% % 36 24.3 3 <0.001
Ever convicted 1 2 0 0 6 7 6 14 3 <0.06P
Ever imprisoned 0 0 0 0 6 7 2 5 3 0.18°

a Versus comparison subjectsq; versus comparison subjects with deficits of executive functioning,; versus subjects with ADHDs.

b Exact logistic regression.
#p<0.05. **p<0.01. ***p<0.001.

and Schizophrenia for School-Age Children Epidemiologic Ver-
sion adapted for DSM-IV (K-SADS-E) (15) to cover ADHD and
other disruptive behavior disorders. The structured interview also
included questions regarding academic tutoring, repeating
grades, and placement in special academic classes.

The interviewers had undergraduate degrees in psychology,
and they were trained to high levels of interrater reliability for the
assessment of psychiatric diagnosis. We computed kappa coeffi-
cients of agreement by having experienced, board-certified child
and adult psychiatrists and licensed clinical psychologists diag-
nose subjects from audiotaped interviews made by the assess-
ment staff. Based on 500 assessments from interviews of children
and adults, the median kappa coefficient was 0.98. Kappa coeffi-
cients for the diagnosis included the following: ADHD (0.88), con-
duct disorder (1.00), oppositional defiant disorder (0.90), antiso-
cial personality disorder (0.80), major depression (1.00), mania
(0.95), separation anxiety (1.00), agoraphobia (1.00), panic (0.95),
obsessive-compulsive disorder (1.00), generalized anxiety disor-
der (0.95), specific phobia (0.95), posttraumatic stress disorder
(1.00), social phobia (1.00), substance use disorder (1.00), and
tics/Tourette’s syndrome (0.89). These measures indicated excel-
lent reliability between ratings made by nonclinician raters and
experienced clinicians.

A committee of board-certified child and adult psychiatrists
and psychologists resolved all diagnostic uncertainties. The com-
mittee members were blind to the subjects’ ascertainment group,
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ascertainment source, and all nondiagnostic data (e.g., neuropsy-
chological tests). Diagnoses were considered positive if, based on
the interview results, DSM-IV criteria were unequivocally met to a
clinically meaningful degree. We estimated the reliability of the
diagnostic review process by computing kappa coefficients of
agreement between clinician reviewers. For these clinical diag-
noses, the median reliability between individual clinicians and
the review committee-assigned diagnoses was 0.87. Kappa coeffi-
cients for individual diagnoses included the following: ADHD
(1.00), conduct disorder (1.00), oppositional defiant disorder
(0.90), antisocial personality disorder (1.00), major depression
(1.00), mania (0.78), separation anxiety (0.89), agoraphobia (0.80),
panic (0.77), obsessive-compulsive disorder (0.73), generalized
anxiety disorder (0.90), specific phobia (0.85), posttraumatic
stress disorder (0.80), social phobia (0.90), substance use disorder
(1.00), and tic’s/ Tourette’s syndrome (0.68).

We created the following categories of disorders for this analy-
sis: mood disorder (major depression with severe impairment
and bipolar disorder), multiple anxiety disorder (two or more
anxiety disorders), speech/language disorder (language disorder
or stuttering), disruptive behavior disorders (childhood conduct
and oppositional defiant disorder or adult antisocial personality
disorder), and psychoactive substance use disorder (drug or alco-
hol abuse or dependence). Rates reported reflect a lifetime preva-
lence of disorders.
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Psychosocial Assessments

Social functioning was assessed with the Social Adjustment
Scale (16). As a measure of overall functioning, we used the Global
Assessment of Functioning (GAF) (17), a summary score assigned
by the interviewers on the basis of information gathered in the di-
agnostic structured interview. Socioeconomic status was as-
sessed with the Hollingshead Four Factor Index of Social Status
(18).

Cognitive/Neuropsychological Assessments

Using the methods of Sattler (19), we estimated full-scale I1Q
from the vocabulary and block design subtests of the Wechsler
Adult Intelligence Scales—III (WAIS-III) (20). Our interviewers as-
sessed academic achievement with the arithmetic and reading
subtests of the Wide Range Achievement Test—III (WRAT-III)
(21). As recommended by Reynolds (22), we used a statistically
corrected discrepancy between IQ and achievement to define
learning disability. Based on our review of the literature and our
previous neuropsychological work, we chose to assess certain do-
mains of functioning thought to be important in ADHD and to be
indirect indices of frontosubcortical brain systems. These in-
cluded measures of sustained attention/vigilance, planning and
organization, response inhibition, set shifting and categorization,
selective attention and visual scanning, verbal and visual learn-
ing, and memory. The tests used were the following: 1) the copy
organization and delay organization subtests of the Rey-Osterri-
eth Complex Figure (23, 24), (scored with the Waber-Holmes
method [25]); 2) an auditory continuous performance test devel-
oped to assess working memory (26); 3) perseverative errors and
loss of set of the Wisconsin Card Sorting Test (27); 4) the total
words learned on the California Verbal Learning Test (28); 5) the
color-word raw score of the Stroop test (29); and 6) a score based
on an additive combination of the WAIS-III digit span and oral
arithmetic subtests (20) to approximate the Freedom From Dis-
tractibility Index of the Wechsler Intelligence Scale for Children—
Third Edition (WISC-III) (30) used in our previous analysis in a
child and adolescent sample.

Defining a Binary Impairment Indicator of Executive
Functioning Deficits

Following the method proposed by Biederman et al. (13), we
defined a binary measure of deficits of executive functioning
based on the neuropsychological variables just described. For
each of the eight executive functioning neuropsychological vari-
ables, we defined a threshold with the data from comparison sub-
jects indicating poor performance if the score was 1.5 standard
deviations from the mean for normally distributed variables or
within the poorest 7th percentile of performance for non-nor-
mally distributed variables. We then created binary impairment
indicators for the executive function variables for all subjects
(ADHD and comparison). Thus, we could sum the number of
variables for which any given subject performed poorly based on
the cutoffs. We defined a subject as having executive function def-
icit if two or more tests showed impairment. Three issues contrib-
uted to this choice of a cutoff point. First, in our previous report
(31), we found that two or more impaired tests showed the best
discrimination between subjects with and without ADHD. Sec-
ond, while one impaired test may be due to chance, two or more
impaired tests would likely be interpreted as a deficit by a clini-
cian. Third, we felt it was inappropriate to place individuals with
two abnormal test scores in the nonimpaired group.

Statistical Analysis

To address our hypothesis regarding the effect of deficits of ex-
ecutive functioning, we modeled the outcomes as a function of
group status and any confounding variables. Statistical models
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FIGURE 1. Rate of Automobile Accidents in Comparison
Subjects and Adults With Attention Deficit Hyperactivity
Disorder (ADHD)?
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were fit with the statistical software package STATA (32). Logistic
regression was used for binary outcomes (e.g., lifetime diag-
noses), linear regression for continuous outcomes (e.g., GAF
scores), and ordinal logistic regression ordinal outcomes (e.g., so-
cioeconomic status). Exact logistic regression was used in lieu of
logistic regression when there were one or more zero frequencies
in a two-way table defined by the categorical predictor and the di-
chotomous outcome. Statistical tests were two-tailed, and an al-
pha level of 0.05 was used to assert statistical significance.

Results

After applying our algorithm for deficits of executive
functioning, we defined four groups: comparison subjects
without deficits of executive functioning (N=122), com-
parison subjects with deficits of executive functioning (N=
23), subjects with ADHD without deficits of executive
functioning (N=147), and subjects with ADHD with defi-
cits of executive functioning (N=66). The degree of execu-
tive dysfunction in these groups and the means of the ex-
ecutive function variables for the four groups are
presented in Table 1.

Sixty-six (31%) of the subjects with ADHD were classi-
fied as having deficits of executive functioning based on
our binary definition used, whereas only 23 (16%) of the
comparison participants were (x?=10.56, df=1, p=0.001).
As shown in Table 2, the comparison group was signifi-
cantly younger than the other three groups, and the ADHD
group was significantly younger than the group with
ADHD and deficits of executive functioning. Therefore, all
subsequent analyses were statistically adjusted for age. No
differences were noted in gender across the four groups,
and the two ADHD groups did not differ significantly in
the rate of current medication use.

There were no differences between ADHD probands
with and without deficits of executive functioning in the
1733
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TABLE 5. Academic Functioning in Comparison Subjects and in Adults With Attention Deficit Hyperactivity Disorder
(ADHD), Stratified by Deficits of Executive Functioning

Comparison
Subjects With
Deficits of Subjects With ADHD
Comparison Executive Subjects and Deficits of
Subjects Functioning With ADHD Executive Function-
Variable (N=122) (N=23) (N=147) ing (N=66) Analysis
0dds Ratio of
Deficits of
Executive
Functioning
in Subjects
N % N % N % N % x23) df p With ADHD
Extra help? 23 19 8 35 61,%*%* 42 4QqFF* R FE 61 36.3 3 <0.001 2.8*%*
Special class? 1 1 1 4 16¢** 11 144%%5* 21 15.8 3 0.001 2.6*
Repeated grade? 3 2 5 22 24 q%%* 17 27 qFF** 32 21.0 3 <0.001 2.3*
Learning 7 6 5% 22 23 %% 16 18 %** 27 14.2 3 0.002 2.0 (ns.)
disability?
Coefficient of
Deficits of
Executive
Functioning
in Subjects
Mean  SD Mean SD Mean SD Mean SD F df p With ADHD
Full-scale 1Q? 118.1  11.5 103.1.%¥** 12,5  115.2,%** 13.4  101.64%%*3*** 111 255 3,359 <0.001 —12.8%**
Block design?@ 1111 131 98.2¢%** 135  110.5,%** 14.4  95.9%%*3*** 132 20.6 3,359 <0.001 —14.1%**
Vocabulary? 121.0  12.2 106.4.*** 13.0 116.5,** 14.4 1059 %**3*** 125 165 3,359 <0.001 -9, 7%**
Wide Range
Achievement
Test (WRAT-II):
arithmetic® 108.6 11.1 92.61%**  14.8  101.2¢y***,** 123 87. 1 F**3%%% 117 387 3,359 <0.001 —13.8%**
WRAT-III
reading® 109.3 7.9 100.1¢***  10.9 107.3,%** 8.3 100.3{*¥**3*** 119 16.4 3,359 <0.001 —7.0%**

4 Versus comparison subjectsq; versus comparison subjects with deficits of executive functioning,; versus subjects with ADHDs.

*p<0.05. **p<0.01. ***p<0.001.

age at onset of ADHD (Table 3). Although the ADHD defi-
cits of executive functioning group had significantly more
lifetime symptoms than the ADHD group (p=0.04), the dif-
ference was small (Table 3). No differences between the
two groups were found on lifetime inattentive symptoms,
lifetime hyperactive/impulsive symptoms, or any cate-
gory of current symptoms.

The group with ADHD and deficits of executive func-
tioning had significantly lower levels of overall socioeco-
nomic status and occupation compared to the other three
groups (Table 4). The group with ADHD and deficits of ex-
ecutive functioning also had lower levels of education
compared to the comparison and ADHD groups. In addi-
tion, the comparison group had significantly higher levels
of overall socioeconomic status, education, and occupa-
tion compared to the ADHD group, as well as a higher level
of education in relation to the comparison subjects with
deficits of executive functioning.

Significant differences between the four groups were
found for the number of driving tickets, the number of au-
tomobile accidents, and the rate of ever being arrested
(Table 4 and Figure 1). Pairwise comparisons showed the
same pattern for all three variables. Specifically, both
ADHD adults with and without deficits of executive func-
tioning had more tickets, accidents, and a higher arrest
rate than the comparison group, and the group with
ADHD and deficits of executive functioning had more
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tickets, accidents, and a higher rate of arrest than the
group of comparison subjects and subjects with deficits of
executive functioning.

As shown in Table 4, there were several significant differ-
ences across groups in tests of academic achievement and
school functioning. ADHD adults with and without defi-
cits of executive functioning performed significantly
worse than the comparison group on arithmetic achieve-
ment scores and measures of school functioning, and the
group with ADHD and deficits of executive functioning
demonstrated significantly poorer performance on every
academic outcome and achievement score assessed rela-
tive to the ADHD group. School performance did not differ
meaningfully in comparison subjects, irrespective of the
presence or absence of deficits of executive functioning,
but the group of comparison subjects with deficits of exec-
utive functioning had significantly poorer achievement
scores than the comparison group. In addition, the group
with ADHD and deficits of executive functioning scored
significantly lower than the comparison group on reading
achievement, and the comparison group plus the group
with deficits of executive functioning scored significantly
lower on reading achievement in relation to the ADHD
group.

Significant differences between the groups were also
found for the rates of learning disability and IQ scores. The
comparison group had a significantly lower rate of learn-
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TABLE 6. Psychosocial Functioning and Psychiatric Disorders in Comparison Subjects and in Adults With Attention Deficit
Hyperactivity Disorder (ADHD), Stratified by Deficits of Executive Functioning

Comparison
Subjects With
Deficits of Subjects With ADHD
Comparison Executive Subjects and Deficits of
Subjects Functioning With ADHD Executive Functioning

Measure (N=122) (N=23) (N=147) (N=66) Analysis
Psychosocial functioning Mean  SD Mean SD Mean SD Mean SD F df p
Global Assessment of

Functioning score? 59.7 8.1 58.8 6.5 47 T FrkyREE 6.7 45,7 xRk 7.8 74.9 3,323 <0.001
Social adjustment scale
Overall® 1.6 0.3 18:* 0.3 2.k 0.5 2.3k R 0.5 34.0 3,325 <0.001
Work role? 1.4 0.3 1.6 0.5 2.0 %% % 0.8 2.1 ¥ 0.8 20.2 3, 3265 <0.001
Social and leisure? 1.8 0.3 20 04 2.2q%%* 0.6 2.5k Rk 0.7 19.3 3,324 <0.001
Extended family? 1.6 0.4 1.7 0.4 2.1 ¥ 0.7 2.1 % 0.8 16.3 3,322 <0.001
Primary relationship? 1.7 0.5 2.1 0.6 2.3%%x* 0.7 2.5¢%%* 0.6 7.2 3,133 <0.001
Parental 1.7 0.7 1.7 0.4 1.7 0.5 1.8 0.7 0.4 3,83 0.72
Family unit? 1.6 0.6 2.1 09 2.3q%%* 0.8 2.67%%* 0.7 11.0 3,178 <0.001
Psychiatric disorders N % N % % N % v df p
Mood disorder? 8 7 2 9 49 xxky* 33 25 Fxk* 38 30.4 3 <0.001
Multiple anxiety disorders? 12 10 3 13 50, %%* 34 23 kx* 35 22.6 3 <0.001
Speech/language 11 9 2 9 14 10 6 10 0.1 3 0.99
Oppositional defiant

disorder/conduct

disorder? 6 5 0 0 (X R Skl 42 29k ok 44 3 <0.001°
Antisocial personality

disorder? 4 3 0 0 22q%*y% 15 16, FF* x* 24 3 <0.001°
Tics/Tourette’s syndrome 2 2 1 4 10 7 5 8 5.7 3 0.13
Psychoactive substance use

disorder? 53 44 7 30 Q7 Fxx Fx* 73 4Q ik ik 74 35.6 3 <0.001
Smoking? 18 15 2 9 561 %** % 38 3Gk gk 58 331 3 <0.001

a Versus comparison subjectsq; versus comparison subjects with deficits of executive functioningy; versus subjects with ADHDs.

b Exact logistic regression.
*p<0.05. **p<0.01. ***p<0.001.

ing disability compared to all three other groups. Both
groups with deficits of executive functioning had signifi-
cantly lower full-scale IQ scores compared to both the
comparison and the ADHD groups. This pattern of signifi-
cance was identical for the two subscales of full-scale 1Q
(block design and vocabulary).

To further test the effect of deficits of executive func-
tioning within ADHD, we ran additional analyses on aca-
demic outcomes, including the subjects with ADHD only.
We found that the subjects in the group with ADHD and
deficits of executive functioning were over two times more
likely to have repeated a grade, needed extra help, and
been placed in a special class compared with subjects in
the ADHD group (Table 4). All three findings remained
statistically significant after we controlled for learning dis-
abilities. Among adults with ADHD, deficits of executive
functioning were associated with a statistically significant
average decrease of over 12 points on the IQ score, a result
that remained significant after we controlled for learning
disabilities (Table 4). Deficits of executive functioning
were also associated with a significant average decrease of
seven points on the WRAT-III reading score and over 13
points on the WRAT-III arithmetic score. The WRAT-III
findings remained significant after we controlled for
learning disabilities, but only the WRAT-III arithmetic
finding remained significant after control for IQ.

Am | Psychiatry 163:70, October 2006

Table 5 shows the social and psychiatric outcomes in
adults with ADHD and comparison subjects, stratified by
deficits of executive functioning. Although ADHD subjects
were significantly more impaired on global functioning
(GAF scores) than comparison subjects, the difference was
not associated with deficits of executive functioning. So-
cial Adjustment Scale scores showed that within the com-
parison group, deficits of executive functioning were a sig-
nificant factor between the two groups on the overall
Social Adjustment Scale score measuring psychosocial
functioning. Among the subjects with ADHD, deficits of
executive functioning did not have that effect on the over-
all score. However, for the social and leisure score (Table
6), the group with ADHD and deficits of executive func-
tioning scored poorer than the ADHD group.

Discussion

We examined the functional impact of psychometrically
defined deficits of executive functioning in a large sample
of adults with and without ADHD. Deficits of executive
functioning were significantly more common in subjects
with ADHD relative to comparison subjects. Among the
subjects with ADHD, deficits of executive functioning had
significant negative effects on school functioning, social
class, educational and occupational attainments, as well
as adaptive social and leisure functioning. These findings
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Patient Perspectives

Mr. A was a 36-year-old man
who was ready to quit another
entry-level job because he had
been training for a month and
was in over his head. He was
lost. Two other people had start-
ed with him, and they were
learning the job and totally
ready to work. This had been a
similar experience throughout
Mr. A’s life. If he could actually
do the job, he would get stuck in
a holding pattern and never ad-
vance. What bothered him was
that he knew he had the intelli-
gence to do a lot better than
work in entry-level jobs, such as
manufacturing or assembly. Be-
cause he could talk intelligently
and could put on a good act that
showed he knew what he was
doing, most people didn’t have
much of an idea that he had any
problem at all. They thought
that he was lazy or unmotivated.
Once a co-worker was convinced
that Mr. A was making mistakes
on a machine on purpose be-
cause he didn’t want to work.
The co-worker couldn’t under-
stand how Mr. A could screw up
the same way daily. He eventual-
ly quit out of sheer frustration.
He realizes now that it was not
because of lack of intelligence
on his part but how his brain or-
ganized and coordinated infor-
mation. He didn’t mind doing
this kind of job if he had to. He
just hated knowing that he was
a lot smarter than this and then
going to work every day, falling
on his face, and screwing up
constantly.

EXECUTIVE FUNCTION DEFICITS IN ADULT ADHD

Ms. B had tried all of the major
medications for attention deficit
disorder, and they had improved
her problems with attention and
hyperactivity, but they did not
help her with school. At school,
she was in special education
programs for years because she
was underperforming in classes.
These programs were for chil-
dren who couldn’t understand
what was going on in class or
couldn’t read, so they just made
her more frustrated, and she
gave up. Teachers thought she
was either very stupid or lazy.
She graduated but had no skills
and had not been able to re-

sume her studies, even in a com-

munity college. She could not
seem to get through all the as-
signments or get assignments in
on time. Her notes were a disas-
ter without the special educa-
tional help she got in high
school. She could not write even
a short paper. She had trouble
knowing where to begin and
how to get her point across, so
she gave up on school altogeth-
er.

Mr. C had just barely scraped by
in his first year in college. His pa-
rents were accusing him of too
much partying, but the truth
was that he hardly ever went
out. He had been diagnosed
with attention deficit hyperactiv-
ity disorder (ADHD) when he was
younger, and his parents had
placed him into a small private
school and found a psychiatrist
to provide him with medication.
He went to a small private high
school and received excellent
grades. When he was tested for
ADHD, school officials had told
him that he had a superior 1Q
(140) and that the medication
and new school should help.
They were right, but then Mr. C
went to college, with disastrous
results. He had major problems
with time management and get-
ting started with assignments.
The classes were large, and he
didn’t have the chance to ask
questions like he did in high
school. When he finished school
that year, his parents took him
to another psychologist (he had
been to many). This time the
person did some testing and
didn’t just tell him how smart he
was but diagnosed him with an
executive functioning disorder.
She told him and his parents
that it was a real learning disor-
der that was keeping him from
being able to organize things.
She said it wasn’t just his note-
books and material things but
that his brain would get stuck
when he was solving problems
and that he couldn’t think flexi-

bly. The medication he was tak-
ing for ADHD was not helping
that problem. The psychologist
explained that the structure that
his small high school had pro-
vided and his parents’ rules and
help with homework had helped
him graduate from high school,
but now he couldn’t structure
things himself. He created a
main priority for a limited peri-
od of time, and out of nowhere,
it just lost priority, regardless of
the significance. He also seemed
to procrastinate constantly; time
management was also a tough
issue. Somehow time got com-
pressed in his head, and he
ended up thinking that every-
thing took a lot less time than it
really did. Another problem was
that small details occupied too
much priority, almost equating
themselves with large details
timewise-all in his head, of
course. The psychologist gave
Mr. C and his parents a list of
ideas to help provide structure
and suggested that he look into
a smaller school that might be
able to provide him with some
outside help. It was confusing
that he had tested so “smart”
and couldn’t seem to pass the
first level of college courses.

extend previously documented results in pediatric sam-
ples indicating that the presence of deficits of executive
functioning in ADHD subjects is associated with signifi-
cant functional morbidity beyond that conferred by the
diagnosis of ADHD alone (13).

The rate of comorbid deficits of executive functioning
(31%) in this group of adults with ADHD is consistent with
a recently published study documenting similar percent-
ages of deficits of executive functioning (33%) in pediatric
subjects with ADHD using similar methods (13). Taken to-
gether, these results indicate that deficits of executive
functioning should be seen as a discrete cognitive comor-
bidity within ADHD that can have significant effects upon
selective aspects of an individual’s adaptive behavior and
not as a diagnostic indicator for ADHD itself.

Also consistent with the pediatric study (13) is the find-
ing that deficits of executive functioning were associated
with a significant and detrimental impact on academic
1736
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functioning in adults with ADHD, beyond those resulting
from ADHD itself. Although adults with ADHD with asso-
ciated deficits of executive functioning exhibited the poor-
est educational outcomes, comparison subjects with defi-
cits of executive functioning also had significant deficits in
academic outcomes relative to comparison subjects with-
out deficits of executive functioning. Altogether, these re-
sults suggest that deficits of executive functioning alone
cause impairment in educational outcomes, and this is
compounded by the impairment caused by ADHD.
Results in this study indicating that comparison with
deficits of executive functioning had significantly lower
IQs than their nonaffected counterparts are consistent
with the literature that has documented that deficits of ex-
ecutive functioning have an effect on 1Qs (33, 34). Consid-
ering that ADHD alone takes a toll on the development of
intelligence (35-37), the combination of ADHD with defi-
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cits of executive functioning has a considerable negative
impact on the IQs of adults.

Our results show that adults with ADHD and comorbid
deficits of executive functioning had significantly worse
occupational outcomes than adults with ADHD without
deficits of executive functioning. These results suggest
that deficits of executive functioning compound the al-
ready compromised workplace functioning of an adult
with ADHD. Although work difficulties have been well
documented in adults with ADHD (3, 38, 39), our present
findings indicate that comorbid deficits of executive func-
tioning may account for some of these deficits. Addition-
ally, adults with ADHD and deficits of executive function-
ing had a significantly lower socioeconomic status than
the other three groups, which suggests that the combina-
tion of impairment caused by both ADHD and deficits of
executive functioning is particularly pernicious.

In contrast, the presence of deficits of executive func-
tioning had limited impact on other correlates of ADHD,
including age at onset of ADHD, number of symptoms,
ADHD-associated driving impairments, histories of ar-
rests and patterns of psychiatric comorbidity. These re-
sults suggest that deficits of executive functioning selec-
tively moderate specific aspects of ADHD: associated
morbidity, including educational and occupational attain-
ments as well as use of leisure time. If confirmed in future
studies, our proposed definition of deficits of executive
functioning could help identify individuals with ADHD
and associated deficits of executive functioning in clinical
and research groups.

Our results should be considered in light of several
methods limitations. Although our cutoff for deficits of ex-
ecutive functioning, defined as two or more tests 1.5 stan-
dard deviations from the mean of the comparison subjects
has face validity as a clinically relevant standard of deficits
of executive functioning and has been validated in prior
work with children (13), we recognize that it may result in
the loss of some information. Although the strong correla-
tion between the factor-analyzed test battery in our paral-
lel article in children and the number of tests impaired
somewhat assuaged this concern, we considered this loss
of information to be a reasonable trade-off for the applica-
bility and clinical relevance of our method. Neuropsychol-
ogists often struggle with a clear diagnosis of deficits of ex-
ecutive functioning based on numerous tests that each
assess a different domain of executive functioning. Having
a method for clearly defining a diagnosis in a manner sim-
ilar to counts on many of DSM diagnoses would assist in
the appropriate treatment recommendations for individu-
als. Since the majority of our subjects were Caucasians,
our results may not generalize to other ethnic groups. An-
other methodological shortcoming is the limited power
we had to detect differences between comparison subjects
with and without deficits of executive functioning.

Despite these considerations, our results show that the
presence of psychometrically defined deficits of executive
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functioning can help identify a sizable minority of individ-
uals with ADHD at high risk for deficits in educational and
occupational functioning and the use of leisure time.
More work is needed to help address deficits of executive
functioning in individuals with ADHD.
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