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Objective: In a previous study, the au-
thors found that, compared with referred
boys with attention deficit hyperactivity
disorder (ADHD), girls are less likely to
manifest comorbid disruptive behavior
disorders and learning disabilities—char-
acteristics that could adversely affect iden-
tification of ADHD in girls. However,
because referral bias can affect outcome,
these findings require replication in nonre-
ferred groups of ADHD subjects.

Method: The authors evaluated gender
effects in a large group of nonreferred sib-
lings (N=577) of probands with ADHD and
non-ADHD comparison subjects. Ninety-
eight of the nonreferred siblings (N=73
males, N=25 females) met the criteria for
diagnosis of ADHD, and 479 (N=244
males, N=235 females) did not meet
those criteria. All siblings were systemati-

cally and comprehensively assessed with
measures of emotional, school, intellec-
tual, interpersonal, and family function-
ing. The assessment battery used for the
siblings was the same as that used for the
probands.

Results: The nonreferred males and fe-
males with ADHD did not differ in DSM-IV
subtypes of ADHD, psychiatric comorbid-
ity, or treatment history. They also showed
similar levels of cognitive, psychosocial,
school, and family functioning.

Conclusions: These findings suggest that
the clinical correlates of ADHD are not in-
fluenced by gender and that gender dif-
ferences reported in groups of subjects
seen in clinical settings may be caused by
referral biases.

(Am J Psychiatry 2005; 162:1083-1089)

Groups of subjects with attention deficit hyperactiv-
ity disorder (ADHD) seen in clinical settings have been
predominantly male. As a result, manifestations of ADHD
in female subjects and gender differences in ADHD have
been neglected in the extensive ADHD research literature
(1). A meta-analysis by Gaub and Carlson (2) documented
the scarcity of information in this area and suggested that
gender differences in the phenotypic expression of the
disorder result in referral of more boys than girls, which
would explain why the male predominance in ADHD is
greater in clinical groups of ADHD subjects, compared
with groups of ADHD subjects in the community.

Consistent with this hypothesis are findings from the
large NIMH Collaborative Multisite Multimodal Treatment
Study of Children with ADHD (N=498). Several reports from
this study showed that girls with ADHD were less impaired
than boys on most ratings (3) and that boys with ADHD en-
gaged in more rule-breaking and externalizing behaviors
than did girls with ADHD (4). These gender differences in
clinically important ADHD features may help explain why
boys with ADHD are referred more often than girls.

Also consistent with the Multimodal Treatment Study
findings are our group’s findings based on data from a
large number of boys and girls with and without ADHD as-
certained from pediatric and psychiatric referrals (5).
Analysis of gender differences showed that, compared
with ADHD boys, ADHD girls had a lower prevalence of
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disruptive behavior disorders and learning disabilities in
reading or mathematics. Taken together, these findings
raise concerns that referral bias may account for the gen-
der differences in ADHD that are reported in the literature.
These concerns suggest the need to evaluate gender ef-
fects in nonreferred groups of ADHD subjects.

Whether gender influences the clinical manifestations
of ADHD has important clinical and public health impli-
cations. A better understanding of gender effects in ADHD
can lead to improved identification of girls with the disor-
der, helping to reduce the large gender gap in groups of re-
ferred ADHD subjects. As ADHD is common (occurring in
8%-10% of schoolchildren) (6) and chronic (lifelong in
many cases), an improved identification of ADHD in fe-
males can affect the lives of millions of girls and women
with ADHD and address a significant public health prob-
lem. Because intervention follows identification, an im-
proved understanding of gender differences in ADHD can
result in improved therapeutic opportunities for girls with
ADHD, which would have an effect on women'’s health in
our society.

This study sought to assess gender effects in a nonre-
ferred community group of subjects with and without
ADHD. Based on the large male-to-female ratio in groups
of ADHD subijects seen in clinical settings, we hypothe-
sized that no gender differences would be observable in
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TABLE 1. Demographic Characteristics of Nonreferred Female and Male Subjects With and Without Attention Deficit
Hyperactivity Disorder (ADHD)?

Female Subjects Male Subjects

ADHD No ADHD ADHD No ADHD
Characteristic (N=25) (N=235) (N=73) (N=244) Interaction of Gender and ADHD Status
Mean  SD Mean  SD Mean  SD Mean  SD z p beta 95% Cl
Age (years) 13.6 4.4 13.7 5.5 12.6 4.7 13.4 5.5 -0.6 0.56 -0.7 -2.8t01.5
Socioeconomic status” 1.9 09 1.7 0.8 2.0 1.1 1.8 0.9 0.4 0.68 0.1 -0.31t0 0.5
N % N % N % N % z p 0dds Ratio 95% Cl
Parents divorced or separated 20 80 195 83 56 77 209 86 -0.7 0.20 0.7 0.4to1.2

2 Subjects were nonreferred siblings of probands with ADHD and non-ADHD comparison subjects ages 6-17 years who were recruited from

psychiatric and pediatric settings.

b Measured with the Hollingshead Four-Factor Index of Social Status (12).

nonreferred males and females with ADHD. To our knowl-
edge, this issue has not been previously examined.

Method

Subjects

Subjects were ascertained from two identically designed family
studies of boys (ADHD probands: N=140, non-ADHD comparison
probands: N=120, siblings: N=303) (7) and girls (ADHD probands:
N=140, non-ADHD comparison probands: N=122, siblings: N=
274) (8). Both studies ascertained ADHD probands and non-
ADHD comparison probands ages 6-17 years from psychiatric
and pediatric sources. Probands were excluded if they had been
adopted, their nuclear family was not available for study, or they
had major sensorimotor handicaps (paralysis, deafness, blind-
ness), psychosis, autism, inadequate command of the English
language, or a full-scale IQ less than 80. The present study reports
on the combined group of siblings from both studies (N=577).
The siblings were evaluated with the same assessment battery
used for the probands. There were no exclusionary criteria for the
siblings. This study was reviewed and approved by the Partners
Human Research Committee Institutional Review Board at Mas-
sachusetts General Hospital. All parents signed written consent
for participation, and the children signed age-appropriate assent
forms.

Two independent sources provided the index proband chil-
dren. Psychiatrically referred ADHD probands were selected from
consecutive referrals to a pediatric psychopharmacology clinic at
a major academic center. Parents, pediatricians, and schools had
referred these children for psychiatric evaluations. Pediatrically
referred ADHD probands consisted of pediatric patients from a
health maintenance organization (HMO). Within each setting, we
selected non-ADHD comparison probands from outpatients at
pediatric medical clinics.

A three-stage ascertainment procedure was used to select the
probands. For ADHD probands, the first stage consisted of the
patient’s referral to a psychiatric or pediatric clinic resulting in a
clinical diagnosis of ADHD by a child psychiatrist or pediatri-
cian, which was recorded in the clinic record. The second stage
confirmed the diagnosis of ADHD by screening all children who
had a positive ADHD diagnosis at the first stage with a telephone
questionnaire asking the primary caregiver about the 14 DSM-
III-R symptoms of ADHD. The third stage confirmed the diagno-
sis made by means of the telephone questionnaire with face-to-
face structured interviews with the primary caregiver. Only pa-
tients who received a positive diagnosis at all three stages were
included as ADHD probands in the final analysis. Non-ADHD
comparison probands were ascertained from referrals to medical
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clinics for routine physical examinations at both the major aca-
demic center and HMO sites and were included only if they did
not meet the ADHD criteria at each of the three stages of the as-
certainment procedure. There were no selection criteria of any
kind to ascertain the siblings.

Measures

Psychiatric assessments of all siblings younger than age 18
years (N=453) were made with the Schedule for Affective Disor-
ders and Schizophrenia for School-Age Children—Epidemiologic
Version (K-SADS-E) (9). Diagnoses were based on indirect inter-
views with the primary caregivers and direct interviews with chil-
dren older than age 12 years. Diagnostic assessments of adult
siblings (age 18 years or older, N=124) were based on direct inter-
views with the Structured Clinical Interview for DSM-III-R (10).
To assess childhood diagnoses in adult siblings, we administered
modules from the K-SADS-E that covered childhood diagnoses.
All assessments were made by raters who were blind to the pro-
band’s diagnostic group (ADHD or non-ADHD) and ascertain-
ment site. Different interviewers met with the primary caregivers
and the children in order to maintain blindness to ADHD status
and to prevent information provided by one informant from in-
fluencing the assessment of the other.

A committee of psychiatrists with board certification in both
child and adult psychiatry resolved all diagnostic uncertainties.
The committee members were blind to the subjects’ ascertain-
ment group, ascertainment site, all data collected from family
members, and all nondiagnostic data (e.g., neuropsychological
test data). Kappa coefficients of agreement were computed be-
tween raters and three board-certified psychiatrists who listened
to the audiotaped interviews conducted by the raters. On the ba-
sis of 173 interviews, the median kappa was 0.86; kappa was 0.99
for ADHD, 0.93 for conduct disorder, 0.80 for multiple anxiety dis-
orders, 0.83 for major depression, and 0.94 for bipolar disorder.
Although the cases in the reliability analysis were not included in
the study reported here, the interviews for both groups were con-
ducted in the same research laboratory by identically trained staff
under consistent supervision from the first author. Thus, these re-
liability estimates are applicable to the data collection procedures
of the present study. These statistics for raters rating the same in-
terview showed excellent agreement of ratings but did not ad-
dress the degree of agreement that would be attained between
two separate interviews of the same subject.

In addition to evaluating psychiatric status, we used indirect
structured diagnostic interviews to obtain data on the following
variables: social functioning measured with the Social Adjust-
ment Inventory for Children and Adolescents (11), socioeco-
nomic status (12), divorce or separation of parents in family of or-
igin, family environment measured with the Family Environment
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TABLE 2. Clinical Characteristics of Nonreferred Female and Male Subjects With Attention Deficit Hyperactivity Disorder

(ADHD)

Female ADHD Subjects

Male ADHD Subjects

Characteristic (N=25) (N=73) Analysis
Mean SD Mean SD z p
ADHD characteristics
Age at onset (years) 29 2.4 3.2 2.3 0.6 0.58
Impairment? 2.0 0.7 2.2 0.7 1.2 0.22
Duration (years) 10.0 5.1 8.7 5.1 -1.1 0.29
Duration from illness onset to treatment onset (years) 6.3 6.0 6.0 4.6 -0.4 0.69
N % N % z p
Treatment history
Counseling 2 8 5 7 -0.7 0.50
Hospitalization 0 0 1 1 1.00P
Medication 5 20 20 27 -0.2 0.86
Combined therapy 4 16 21 29 0.5 0.62

a Measured with the Schedule for Affective Disorders and Schizophrenia for School-Age Children—Epidemiologic Version (9) or the Structured

Clinical Interview for DSM-11I-R (10).
b Fisher’s exact test.

Scale (13), full-scale IQ measured with the vocabulary and block
design subtests of the Wechsler intelligence tests (14), adaptive
functioning measured with the Global Assessment of Functioning
Scale (GAF) of DSM-III-R, and school difficulties (special class
placement, repeated grades, use of tutoring). The definition of
learning disabilities under Public Law 94-142 requires a signifi-
cant discrepancy between a child’s potential and achievement
(15). We operationalized this discrepancy with the procedure rec-
ommended by Reynolds (16), which we have used elsewhere (17).

Statistical Analysis

Our main hypothesis was that nonreferred ADHD males and
females would not differ with respect to the effect that ADHD ex-
erted on functioning in multiple domains. Data from non-ADHD
comparison subjects are presented so that interactions could be
tested to determine if ADHD is a similar risk factor in males and
females with respect to sex-matched non-ADHD subjects. To de-
termine if ADHD has a different presentation in nonreferred fe-
males with the disorder, compared with nonreferred males with
the disorder, we also conducted within-ADHD, between-gender
pairwise comparisons. Generalized estimating equations were
used to estimate logistic and linear regression models for binary
and continuous data, respectively. The effect of gender within the
ADHD group (pairwise comparison of ADHD females versus
ADHD males) was likewise tested by using generalized estimating
equations for logistic and linear regression models.

All analyses were adjusted to account for the ascertainment sta-
tus (ADHD or non-ADHD) of the index proband. Statistical signif-
icance was determined at p<0.05. Although several statistical tests
were conducted, we chose not to employ a correction for multiple
testing (e.g., Bonferroni), because this procedure alters the statis-
tical inference of a study from the testing of a number of specific
hypotheses to a test of the universal null hypothesis (i.e., that the
null hypotheses across all the variables are simultaneously true)
(18-20). Testing the universal null hypothesis is not of interest in
the present report, because differences in specific variables could
have important interpretive consequences. Other drawbacks to
this method include an unacceptable increase in the type II error
rate (18, 19) and the issue of how many tests are to be included in
the adjustment (18). Throughout the analyses, missing data ac-
counted for, on average, a 12% decrease in study group size and
thus had a minimal effect, if any, on our results. Thus, we chose
not to implement an imputation procedure, as the information it
would add would be outweighed by its interpretative costs.

For all analyses we additionally restricted the study group to
only high-risk siblings of referred male and female subjects with
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ADHD, and we found no differences in our results. Thus, we
present findings for the entire sibling study group.

Results

From the combined pool of 577 siblings, stratification by
gender and ADHD versus non-ADHD status yielded four
groups of nonreferred subjects: 1) ADHD females (N=25),
2) non-ADHD females (N=235), 3) ADHD males (N=73),
and 4) non-ADHD males (N=244). Demographic charac-
teristics are presented in Table 1. There were no significant
interaction effects among the groups for age, socioeco-
nomic status, or intactness of family. Pairwise comparisons
of demographic variables between ADHD males and
ADHD females were also nonsignificant (Table 1).

Although the presence or absence of a diagnosis of
ADHD was based on DSM-III-R criteria, we constructed
proxies for the DSM-IV subtypes from the available infor-
mation using a method we have previously validated. There
were no significant differences (all p values >0.05) in the fre-
quency of subtypes of ADHD between males and females
with ADHD, with the combined type emerging as the most
prevalent type for both groups (58% of females and 61% of
males). Inattentive type was the next most common, found
in 25% and 27% of the female and male ADHD groups, re-
spectively. The hyperactive/impulsive type was the least
common for both genders, found in 13% of the female
ADHD group and 9% of the male ADHD group.

ADHD characteristics such as age at onset, impairment,
and duration did not significantly differ between male and
female ADHD groups. The number of years from onset of
ADHD to the first treatment for the disorder also did not
differ by gender. ADHD treatment histories were similarly
distributed between ADHD males and females; the most
prevalent treatments in both groups were medication only
and combined medication and psychotherapy (Table 2).

There were no significant differences between male and
female ADHD subjects in the rate of any of the 14 DSM-III-
RADHD symptoms (all p values >0.05). The least prevalent
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TABLE 3. Psychiatric Comorbidity in Nonreferred Female and Male Subjects With and Without Attention Deficit Hyperactivity

Disorder (ADHD)

Female Subjects

Male Subjects

ADHD No ADHD ADHD No ADHD
(N=25) (N=235) (N=73) (N=244) Interaction of Gender and ADHD Status
Disorder N % N % N % N % z p Odds Ratio  95% CI
Behavior disorders
Any behavior disorder 13 52 13 35 48 31 13 -1.9 0.06 0.3 0.1-1.0
Conduct disorder 5 20 2 1 14 19 11 5 -1.8 0.07 0.2 <0.1-1.1
Oppositional defiant disorder 13 52 13 6 29 40 24 10 -1.9 0.053 0.3 0.1-1.0
Mood disorders
Any mood disorder 8 32 17 7 15 21 15 6 -0.7 0.49 0.7 0.2-2.2
Major depression (severe) 8 36 15 7 12 20 11 5 -0.7 0.49 0.6 0.2-2.3
Bipolar disorder 3 12 3 1 11 15 4 2 <0.1 0.99 1.3 0.1-7.3
Dysthymia 0 0 7 3 5 7 4 2 —a
Anxiety disorders
Multiple anxiety disorders 7 28 32 14 16 22 20 8 0.4 0.67 1.3 0.4-4.2
Simple phobia 3 12 31 13 13 18 21 9 1.3 0.21 2.6 0.6-11.1
Social phobia 6 24 20 9 12 16 16 7 -03 0.78 0.8 0.2-3.0
Agoraphobia 3 12 16 7 6 8 11 5 <-0.1 0.97 1.0 0.2-4.7
Panic disorder 2 8 6 3 3 4 2 1 03 0.72 1.6 0.1-18.6
Separation anxiety 7 28 22 9 14 19 17 7 -0.3 0.81 0.8 0.2-3.1
Overanxious disorder 7 28 30 13 12 16 19 8 -0.2 0.83 09 0.3-2.9
Other disorders
Any substance use disorder 4 16 14 6 10 14 29 12 -1.3  0.21 0.4 0.1-1.7
Psychosis 0 0 0 0 3 4 2 1 —a
Obsessive-compulsive disorder 2 8 3 1 5 7 2 1 0.3 0.79 13 0.2-11.4
Tic disorder 2 8 4 2 10 14 12 5 -0.5 0.62 0.6 0.1-4.2
Enuresis 3 12 24 10 16 22 51 21 -0.2 0.87 0.9 0.2-3.6
Encopresis 0 0 1 1 7 10 6 2 —a
Anorexia 1 4 4 2 0 0 0 0 —
Bulimia 1 4 4 2 1 1 0 0 —a

2 Not defined.

symptom for both genders was “difficulty playing quietly,”
endorsed for 44% of females and 47% of males. The most
common symptom for females was “difficulty sustaining
attention” (96%), and the most common symptom for
males was “easily distracted” (93%).

The prevalence of psychiatric comorbidity in ADHD
versus non-ADHD comparison subjects was similar for
males and females. We found no significant interactions
between gender and ADHD status. This result shows that
the higher risk for psychiatric comorbidity in ADHD chil-
dren does not differ by gender. Regardless of gender, the
prevalence of psychiatric comorbidity was universally
higher in ADHD subjects, compared to non-ADHD sub-
jects. Furthermore, there were no significant pairwise dif-
ferences in rates of comorbid disorders between male and
female subjects with ADHD (Table 3).

We found no significant interactions between ADHD
status and gender for the measures of functioning. There
were no differences in full-scale 1Q, rates of learning dis-
abilities, and school performance indices. GAF scores uni-
formly showed more impairment in ADHD subjects than
in non-ADHD subjects in both males and females. Rates of
school dysfunction and learning disabilities were gener-
ally higher among ADHD subjects, compared to non-
ADHD subjects, irrespective of gender. However, there
were no significant differences in educational functioning
or GAF scores between ADHD males and females (Table
4). Scores on the Social Adjustment Inventory for Children
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and Adolescents showed more impaired interpersonal
functioning in ADHD subjects, compared to non-ADHD
subjects, in both genders, with no significant interaction
effects. Likewise, no significant ADHD status-by-gender
interactions were found for ratings on the Family Environ-
ment Scale; a more negative family environment was seen
for subjects with ADHD, compared to non-ADHD sub-
jects, in both genders. Measures of both social adjustment
and family environment were not found to be significantly
different between ADHD males and ADHD females.

Discussion

This study systematically evaluated gender effects in a
nonreferred group of 577 subjects with and without
ADHD. We found no significant differences between gen-
ders in subtypes of ADHD, with the combined type emerg-
ing as the most common type in both genders. There were
no differences between the genders in age at onset, im-
pairment related to ADHD, duration of ADHD, or individ-
ual ADHD symptoms. Regardless of gender, comorbid
psychiatric disorders were more prevalent in ADHD sub-
jects than in non-ADHD subjects. Likewise, no significant
interaction effects were found for cognitive, school, psy-
chosocial, family, or treatment variables. Subjects with
ADHD showed greater impairment on these variables irre-
spective of gender. These results, which show that ADHD
is expressed similarly in males and females, both confirm
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TABLE 4. Measures of Functioning in Nonreferred Female and Male Subjects With and Without Attention Deficit Hyperactivity

Disorder (ADHD)

Female Subjects

Male Subjects

ADHD No ADHD ADHD No ADHD
Measure (N=25) (N=235) (N=73) (N=244) Interaction of Gender and ADHD Status
Mean SD Mean SD Mean SD Mean SD z p beta 95% Cl

Global Assessment of

Functioning Scale score

Past 52.1 8.5 65.5 99 52.4 7.9 64.5 10.0 0.7 0.51 1.3 -2.6t05.3

Current 58.7 11.0 70.7 7.2 57.9 8.1 69.3 8.6 0.3 0.80 0.6 —4.0to 5.2
Estimated full-scale 1Q 107.5 121 1113 11.3  110.0 12.7  111.6 12.5 0.7 0.46 2.2 -3.5t07.9
Social Adjustment

Inventory for Children

and Adolescents score

School behavior 2.6 09 1.6 0.6 2.5 0.8 1.8 0.7 -1.6 0.11 -0.4 -0.8t0 0.1

Spare-time activities 2.2 0.6 1.8 0.6 2.1 0.7 1.9 06 -1.0 031 -0.2 -0.5t00.2

Spare-time problems 23 0.9 1.4 0.6 2.1 0.7 1.5 05 -15 0.13 -0.3 -0.7 t0 0.1

Activity with peers 2.7 0.6 1.6 0.6 2.1 0.8 1.8 0.7 -10 033 -0.2 -0.5t00.2

Problems with peers 2.1 09 1.4 0.6 2.1 0.9 1.6 0.7 -1.0 0.32 -0.2 -0.6t0 0.2

Activity with siblings 1.8 0.6 1.7 0.7 1.9 0.7 1.7 0.7 0.6 0.56 0.1 -0.2t0 0.4

Problems with siblings 2.2 09 1.6 0.7 2.1 0.8 1.7 0.7 -13 0.19 -0.3 -0.7t0 0.1

Relationship with

mother 1.7 0.7 1.4 0.6 1.6 0.7 1.5 0.6 -0.7 0.46 -0.1 -0.5t00.2

Relationship with father 2.0 0.9 1.7 0.8 1.9 0.8 1.6 0.8 -05 0.63 -0.1 -0.6t00.3

Problems with parents 1.8 0.9 13 0.5 19 0.8 1.4 06 -0.1 0.90 -0.1 -0.4t00.4
Family Environment Scale

score

Cohesion 45.6 18.8 48.1 19.4 42.5 19.5 49.1 19.5 -1.0 0.31 —4.3 -13.0to 4.2

Expressiveness 47.8 11.8 48.2 15.8 46.5 13.9 50.4 14.1 -1.1 0.26 -3.5 -9.4t02.6

Conflict 61.8 12.7 53.9 12.7 59.0 13.3 54.6 129 11 0.26 -3.2 -8.8102.3

N % N % N % N % z P 0dds Ratio 95% Cl

Learning disability

Arithmetic 1 4 15 7 13 20 13 6 1.7 0.10 6.6 0.7 t0 62.0

Reading 4 17 7 3 10 15 14 7 =11 0.30 0.4 0.1to0 2.1
School functioning

Repeated grade 5 20 13 6 17 23 35 14 -1.2 0.21 0.4 0.1to 1.6

Tutoring 15 60 66 28 44 60 76 31 -0.3 0.79 0.9 0.3to23

Special class placement 1 4 7 3 18 25 20 8 0.9 0.39 2.8 0.3t0 27.0

our study hypothesis and demonstrate that ADHD-associ-
ated impairments are correlates of ADHD in both genders.

The absence of gender effects in this nonreferred group
contrasts with previous results reported by us and others
in studies of referred subjects. This literature consistently
reported that males with ADHD are more disruptive than
females with the disorder (2, 5, 21).

The current findings confirm the clinical suspicion that
disruptive behavior disorders drive referrals in pediatric
ADHD. This phenomenon may help explain the much
larger male-to-female ratio of up to 10:1 in pediatric
ADHD, compared with the more modest 1.5:1 ratio in
adult ADHD. Parents and teachers refer pediatric ADHD
subjects, largely because of the comorbidity with disrup-
tive behavior disorders, but adults are self-referred, largely
due to the morbidity associated with ADHD itself (22, 23).
Although the reasons for this state of affairs are not en-
tirely clear, these findings suggest that gender-specific
variations influence clinical pediatric practice in a manner
that may adversely affect the identification of ADHD in
girls. Considering that many gitls are likely to have ADHD,
this issue has large public health implications and is wor-
thy of further research.

Am | Psychiatry 162:6, June 2005

ADHD in both genders was associated with high levels of
psychoeducational impairments. Both male and female
ADHD subjects manifested similar impairments in emo-
tional, school, family, and interpersonal functioning, rela-
tive to age- and gender-matched comparison subjects.
These results extend to nonreferred subjects an extensive
body of literature documenting the morbidity and disabil-
ity associated with ADHD in referred subjects (5, 24, 25)
and show that such findings are not caused by referral bias.

We failed to confirm previously described statistically
significant findings in referred subjects. We found no gen-
der-by-ADHD interaction between ADHD and substance
use disorders (alcohol or drug abuse or dependence),
which had been previously identified in referred subjects
(24, 26, 27). However, because the current study group was
relatively young, more work will be needed to further in-
vestigate this issue. Also, no meaningful differences be-
tween the genders were identified in the rates of learning
disabilities (in reading and math) or major depression, co-
morbidities that were primarily found to be significantly
underrepresented in referred girls, compared with re-
ferred boys (28, 29). Taken together, these results suggest
that the gender differences previously identified in re-
ferred ADHD subjects could represent an artifact of refer-

http://ajp.psychiatryonline.org 1087



GENDER AND ADHD

ral bias rather than true gender effects. More work will be
needed to confirm these findings.

No meaningful differences were observed in the treat-
ment variables that we examined. These results are not
consistent with the view that girls with ADHD receive in-
adequate treatment. Rather, these findings could be inter-
preted as suggesting that once identified, ADHD is treated
similarly in both genders.

Our results must be viewed in light of some methodolog-
ical limitations. Most of the subjects were Caucasian, and
thus our results do not generalize to children of other racial
or ethnic backgrounds. Because these results are cross-sec-
tional, we cannot test the longitudinal effect of gender on
ADHD or the relative effect of treatment in girls and boys.
Our assessments relied on indirect parental reports and
direct interviews with children older than age 12 years
(50% of the study group) but did not include information
collected from teachers or younger children. This limita-
tion is not likely to affect the findings presented here be-
cause 1) both boys and girls were assessed with the same
methods, 2) we found previously that parents’ reports were
very reliable and stable over time (30), and 3) others have
raised questions regarding the validity of reports taken
from very young children (31). Also, the number of female
ADHD subjects in our study was small, relative to the size
of other groups included in these analyses, and this differ-
ence may have limited our ability to detect small-size ef-
fects. Thus, our conclusions about the lack of gender ef-
fects in nonreferred ADHD children await confirmation in
larger groups of subjects.

In this study, data from subjects who met the criteria for
DSM-III-R ADHD but not for DSM-IV ADHD were included
in the analysis. We did not use the DSM-IV ADHD criteria to
define the study groups in this study because the probands
were ascertained by using the DSM-III-R ADHD criteria.
Based on previous work showing that DSM-III-R ADHD is
highly convergent (positive predictive value of 93%) with
DSM-IV ADHD in both boys and girls (32), we believe that
these results will generalize to subjects with DSM-IV ADHD.

Despite these considerations, our results in a nonre-
ferred group of ADHD subjects showed that gender did not
influence ADHD-associated morbidity and dysfunction. In
both genders ADHD was associated with high levels of psy-
chiatric comorbidity and psychoeducational dysfunction.
These results extend to nonreferred boys and girls with
ADHD the extensively documented findings from groups
of referred ADHD subjects that largely consist of boys, indi-
cating that the reported findings are not due to referral
bias. Our findings highlight that both genders are similarly
affected by the severe morbidity and disability associated
with ADHD. Furthermore, our findings call for more work
to reduce the large gender gap in ADHD in pediatric prac-
tice and further elucidate the factors that could result in
gender-based referral bias unfavorable to females.
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