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Abstract The aim of the present study is to verify if
gender modifies the clinical, adaptative and psycholog-
ical outcomes of adult attention-deficit/hyperactivity
disorder (ADHD) subtypes. We evaluated 219 clinically
referred adult patients. The interviews followed the
DSM-IV criteria, using the K-SADS-E for ADHD and op-
positional defiant disorder and SCID-IV for comorbidi-
ties. Regression models were used to analyze gender and
subtype main effects and interactions in psychiatric out-
comes. In the initial sample, 117 patients (53.5%) were
of the combined subtype, 88 (40%) were inattentives
and 14 (6.5%) hyperactives. There were no significant
interactions between gender and subtype in any variable
assessed. Men and women did not differ in the relative
frequency of each subtype. Patients of the combined
subtype in both genders presented a higher severity and
increased rates of conduct and ODD disorders than inat-
tentives. The main effects of gender and subtype in this
sample are similar to those previously reported in other
countries, suggesting the cross-cultural equivalence of
the phenotype. The absence of significant interactions
between gender and subtype suggests that, at least in
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is
highly prevalent in children and adolescents worldwide
(Biederman and Faraone 2004; Rohde etal. 1999). The
disorderis associated with both abroad range of negative
outcomes for affected subjects (Dulcan 1997; Swanson
etal. 1998; McGough etal. 2005) and a serious financial
burden to families and society (National Institutes of
Health 2000), characterizing a major public health prob-
lem (Lesesne etal.1999). Several investigations have doc-
umented a high rate of persistence into adulthood
(Hechtman etal. 1984; Mannuzza etal. 1991; Biederman
etal. 1996; Barkley et al. 2002; Mannuzza etal. 2003; Mc-
Gough and Barkley 2004). Recent population surveys in
adults found estimated DSM-IV prevalences of ADHD
between 1% and 2.5% in the Netherlands (Kooij etal.
2005) and 4.1 % in the USA (Kessler et al. 2005).

Despite of the growing interest in the diagnosis of
ADHD in adults, most of the knowledge in ADHD still
relies on research with children. The extrapolation of in-
formation generated from children to adults has been a
subject of great debate (McGough and Barkley 2004;
Barkley and Biederman 1997; Wilens et al. 2004).

The DSM-IV (American Psychiatric Association
1994) divides ADHD into three subtypes for children
and adults (inattentive, hyperactive and combined). Un-
like childhood ADHD, there is a shortage of investiga-
tions on adult ADHD subtypes (Murphy etal. 2002).
Millstein etal. (1997) classified 56 % of patients as com-
bined, 37 % as inattentive, and only 2% as the hyperac-
tive-impulsive subtype. They detected that individuals
of the combined subtype had a higher prevalence of co-
morbid oppositional defiant disorder (ODD), substance
abuse and dependence disorders, and more educational
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problems. Murphy etal. (2002) reported similar rates
with 60% of combined, 38 % of inattentive and 2% of
hyperactive subtype subjects. The combined/hyperac-
tive cluster was more likely to have ODD, to experience
police arrests, interpersonal hostility, and to have at-
tempted suicide compared to the inattentive subtype.

Adult ADHD patients are more impaired than con-
trols, regardless of gender (Biederman etal. 1994). Bie-
derman etal. (2004) also verified that the increase in the
frequency of psychiatric disorders in ADHD patients
compared with the control group was equivalent in men
and women. Therefore, the lack of interaction between
diagnosis and gender on clinical outcomes supported
the cross-gender validity of adult ADHD diagnosis.
However, although there is evidence that the ADHD di-
agnosis is valid in both genders, it is not clear if subtypes
in adults present cross-gender validity.

Only two investigations assessed the cross-gender
validity of ADHD subtypes, both with children. The first
study reported significant interactions between gender
and ADHD subtype for social problems, schoolwork dif-
ficulties, and self-esteem (Graetz etal. 2005). The results
suggested the existence of gender-specific risks for
symptom expression that may possibly have been over-
looked in previous studies failing to separate by subtype
or including only those with the combined subtype. On
the other hand, a second investigation did not indentify
interaction effects (Biederman et al.2005). These studies
were based on the same rationale suggested by Bieder-
man etal. (2004). According to the authors, one way to
validate a clinical entity is to determine if the clinical
phenotype is different for male cases versus female
cases. If the association between the subtypes and clini-
cally relevant outcomes is not moderated by gender, it
would be reasonable to interpret the findings to be sup-
portive of the validity of ADHD subtypes for both gen-
ders (cross-gender validity).

The two objectives of the present study were 1) assess
the main effects of gender and current ADHD subtypes
on clinical, adaptative and psychological outcomes in a
Latin American culture, and 2) test for interactions be-
tween gender and subtypes, contributing to the cross-
gender validation of ADHD subtypes.

Methods

Sample

The recruitment process started with local newspaper articles on
ADHD including the telephone number of the adult ADHD outpatient
clinic of the Clinical Hospital of Porto Alegre (a major teaching hos-
pital). Two hundred and nineteen self-referred adult ADHD patients
of European descent, recruited from September 2002 to July 2004,
comprised the initial sample. Patients were investigated and treated
after a screening interview that confirmed ADHD diagnosis. All mea-
surements were performed after recruitment, prior to the initiation of
treatment for ADHD. Subjects of the hyperactive subtype (N=14)
were excluded from the analyses due to the small size of this group.
Therefore, the final sample size was 205. Other exclusion criteria were
evidence of clinically significant neurological diseases, current or
past history of psychosis and IQ <70 (Kaplan etal. 1991). The project

was approved by the Ethics Committee of the Hospital, and all pa-
tients signed an informed consent.

Diagnostic process

The interviewers in this research were all psychiatrists extensively
trained in the application of all instruments in the research protocol.
The diagnostic procedures for ADHD and ODD followed the DSM-IV
criteria (American Psychiatric Association 1994) using the respective
sections of the Portuguese version of K-SADS-E (Mercadante etal.
1995). The K-SADS-E is a semi-structured interview for children and
adolescents aged 6 to 18 years which assesses current episodes and the
severest episode in the past (lifetime) of DSM-IV psychiatric disor-
ders in children (Ambrosini 2000). The only adaptation to adulthood
symptoms (Grevet etal. 2005) was the adjustment of the criterion for
onset of symptoms to age 12 or earlier instead of 7 or earlier as re-
ported by others (Murphy and Barkley 1996; Murphy etal. 2002). In
clinical practice, adolescents and adults frequently fail to provide pre-
cise recall on age of onset (Rohde etal. 2000). This adjustment is jus-
tified because no evidence exists to show that this criterion of onset
by age 7 distinguishes valid from invalid cases (Barkley and Bieder-
man 1997; Rohde etal. 2000). Moreover, the DSM-IV field trial also
found that use of this criterion significantly diminished the reliabil-
ity of the diagnosis (Applegate etal. 1997). The Kappa coefficients of
interrater agreement for the K-SADS-E were 1.00 (z=8.19; p<0.001)
for the childhood ADHD diagnosis, 0.91 (z=20.19; p<0.001) for
childhood subtype, 1.00 (z=13.66; p < 0.001) for current ADHD diag-
nosis and 0.95 (z=14.78; p<0.001) for current subtype diagnosis.
Kappa coefficients regarding ODD were 1.00 (z=10.64; p < 0.001) for
the childhood diagnosis and 0.89 (z=9.10; p <0.001) for the current
ODD diagnosis (Grevet etal. 2005).

All comorbid psychiatric disorders presented in Tables3 and 4,
except ADHD, ODD and anti-social personality disorder were derived
from the structured interview SCID-IV-R (First etal. 1998). The diag-
nosis of conduct and anti-social personality disorder was obtained
using the appropriate sections of the Mini-International Neuropsy-
chiatric Interview (M.I.N.L.). This instrument is a short structured
diagnostic interview for DSM-IV and ICD-10 psychiatric disorders
(Sheehan etal. 1998).

The severity of current ADHD and ODD symptoms was assessed
by the self-administered SNAP-IV Rating Scale (Swanson 1992). The
instrument includes items from the DSM-IV criteria for ADHD and
ODD.It is based on a 0 to 3 rating scale: Not at All=0, Just a Little=1,
Quite a Bit =2, and Very Much = 3. Scores on the SNAP-IV are calcu-
lated by summing the scores on the items in the subset and dividing
by the number of items in the subset.

Barkley’s current and childhood symptoms scales (self-report
forms) address current and past ADHD symptoms listed in the DSM-
IV diagnostic criteria (Barkley and Murphy 1998). The subset of the
scale used in our study asks patients to report how often their symp-
toms interfere in ten areas of life activities.

The research protocol also included the assessment of demog-
raphic and education data, medical history and social problems. So-
cio-economic status was scored in five major cathegories according to
the Brazilian Institute of Geography and Statistics census protocol
(IBGE 2002).

Statistical analysis

The gender differences according to current ADHD subtype were as-
sessed by the Pearson chi-square test. Continuous and categorical
outcomes were analyzed by linear and logistic regressions, respec-
tively.

The regression analyses were performed in two steps for each de-
pendent variable (clinical data, psychological and adaptative func-
tioning). The first step assessed the effects of gender, subtype and the
interaction between gender and subtype. If the interaction were sig-
nificant, it would be kept in the model, and the main effects of gender
and subtype would be evaluated in the same analysis. If the interac-
tion term were not significant, it would be removed in order to obtain
more precise values for the main effects of gender and subtype, as re-



ported by Biederman etal. (2004). All tests were 2-tailed and signifi-
cance level was set at 0.05. The analyses were performed with the SPSS
statistic software.

Results
Sample and demographic characteristics

Considering the initial sample of 219 patients, 117
(53.5%) were of the combined subtype, 88 (40 %) were
inattentives and 14 (6.5 %) hyperactives. The final sam-
ple resulted in 205 individuals, with 57% of the com-
bined subtype and 43 % of the inattentive subtype.

The male:female ratio of the sample was 1.1:1. Fifty of
the 109 men (45.9%) presented the ADHD inattentive
subtype while 59 (54.1%) had the combined subtype.
Among the 96 women, 38 (39.6%) presented the inat-
tentive and 58 (60.4 %) had the combined subtype. Men
and women did not differ in relation to current subtype
diagnosis (}2=0.82, p=0.36).

The average age of the sample was 34.45 years
(£10.89). Women were significantly older than men
(w=-3.23,p=0.001). Men and women did not differ in
income (w=1.67, p=0.10) and education (t=-1.49,
p=0.14) (Table 1).

Interaction effects

There were no significant gender by subtype interaction
effects in any variable assessed (see Tables 1-4). There-
fore, the interaction terms were excluded in subsequent
analyses focusing on effects of gender and ADHD sub-
types separately.

Medical, adaptative and psychological history

Gender. Males with ADHD presented a higher inci-
dence of past occurrence of head traumas (w=5.88,
p=0.01), bone fractures (w=16.59, p<0.001), school
suspensions (w=9.25, p=0.002), school expulsions
(w=4.13,p=0.04) and car accidents (w=6.44, p=0.01)
than women with the disorder. Men also received earlier
ADHD diagnosis (t=-3.03, p=0.003) and psychiatric
treatment (t=-2.56,p=0.01).

Subtype. Individuals of the combined subtype pre-
sented more school suspensions (w=11.64, p=0.001),
school expulsions (w=4.36,p =0.04) and problems with
authority and discipline (w=15.83,p < 0.001) than those
presenting the inattentive subtype (Table 1).

Severity of the disorder

Gender. Males and females did not differ on the
severity of any current ADHD and ODD symptoms as
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assessed by the SNAP-IV Rating Scale. However, women
reported more problems in functioning in areas of life
activity for the last 6 months (t=-3.36, p=0.001).

Subtype. Individuals of the combined subtype pre-
sented higher SNAP-IV ODD scores (t=5.61, p <0.001).
They also reported higher problems in functioning in
life activity for the last 6 months (t=2.06, p=0.04), and
during childhood (t=2.60, p=0.01). As expected, pa-
tients of the combined subtype presented higher scores
in hyperactivity (t=10.80, p<0.001), impulsivity
(t=9.76,p <0.001) and overall SNAP-IV scores (t=7.03,
p <0.001) (Table2).

Lifetime comorbidities

Gender. Females had a higher prevalence of multiple
(>2) anxiety disorders (w=5.30, p=0.02) and general-
ized anxiety disorder (GAD) (w=4.00, p=0.04). Males
presented a higher frequency of any substance use dis-
orders (w=15.37, p<0.001), alcohol dependence
(w=7.61, p=0.006) and alcohol abuse (w=4.08,
p=0.04).

Subtype. The combined subtype had increased
prevalence of conduct disorder (w=7.96, p=0.005) di-
agnoses.

There were no gender or subtype differences in the
following diagnoses: Any comorbidity, MDD, bipolar
disorder (BD), panic disorder, agoraphobia, social pho-
bia, obsessive-compulsive disorder (OCD), post-trau-
matic stress disorder (PTSD), substance abuse and de-
pendence and childhood ODD (Table 3).

Current comorbidities

Gender. Females presented more comorbidity with
specific phobias (w=4.35, p=0.04) and GAD (w=5.20,
p=0.02). Males had more substance use disorder
(w=7.34, p=0.007), alcohol abuse (w=4.55, p=0.03)
and anti-social personality disorder (w=5.93,p=0.01).

Subtype. The combined ADHD subtype was associ-
ated with more frequent current ODD diagnosis
(w=6.37,p=0.01).

The presence of MDD, dysthymia, BD, multiple anxi-
ety disorders, panic disorder, agoraphobia, social pho-
bia, OCD, alcohol dependence, substance abuse and de-
pendence did not differ in relation to subtype or gender
(Table 4).

Discussion
The results of this study suggest two major findings: (a)

gender does not moderate the effect of adult ADHD cur-
rent subtypes on clinically relevant outcomes, support-
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Table2 Severity measures in adult males and females by subtype

Statistical analysis

Females

Males

Interaction Gender effect Subtype effect

Total

Combined

(n

Inattentive

(n

Total
(n

Combined

(n

Inattentive

(n=96)

58, 60.4 %)

38,39.6 %)

109)

59,54.1 %)

(n =50, 45.9 %)
Mean (% SD)

t

Mean (% SD) Mean (% SD)

Mean (% SD)

Mean (% SD)

Mean (% SD)

Severity measures

Snap scores

0.48
< 0.001*
< 0.001*
< 0.001*
< 0.001*

0.71
10.80
9.76
5.61
7.03

0.06

82
0.09
0.64
0.59

-1.91
0.23
-1.73
0.47
-0.54

0.34
0.76
0.99
0.87
0.63

-0.00

— - - -

===

>
C":>~
>
L 5 E
E 83
2934w
2288
ST EGR

Barkley and murphy

problem areas

0.04*

2.06
2.60

0.001*
0.60

-3.36
-0.53

0.07
0.90

1.83
-0.12

1.85(0.59)
1.27 (0.59)

1.88(0.61)
1.35(0.61)

1.87(0.51)
1.13 (0.52)

1.58 (0.57)
1.22 (0.58)

1.73 (0.56)

1.30 (0.56)

1.42(0.55)
1.10(0.53)

Self report last 6 months
Self report childhood

0.01*

*p < 0.05

0DD oppositional defiant disorder
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ing the cross-gender validity of adult ADHD subtypes;
and (b) the main effects of gender and subtype are sim-
ilar to those reported in other samples, suggesting a
cross-cultural equivalence of the ADHD phenotype.

Gender and subtype distribution

The frequencies of each subtype in this study are very
similar to those reported in other samples (Millstein
etal. 1997; Murphy etal. 2002). Our results from a diffe-
rent culture also reinforce previous findings suggesting
that clinically referred male and female adults have sim-
ilar prevalences of ADHD diagnosis (Wender etal. 1981,
1985; Biederman etal. 1993, 1994; Murphy and Barkley
1996). In addition, men and women did not differ in the
relative frequency of each subtype, consistent with pre-
vious findings (Millstein etal. 1997; Biederman etal.
2004). The adult pattern in all mentioned studies con-
trasts with the childhood ADHD pattern, where boys
have a higher rate of the combined subtype than girls
(Biederman etal. 2002).

Main effect of gender

Our data confirm previous reports showing that ADHD
females present a higher frequency of simple phobia
(Millstein etal. 1997), GAD and multiple anxiety disor-
ders (McGough etal. 2005), and males more antisocial
and substance use disorders (Millstein etal. 1997; Bie-
derman etal. 2004; McGough etal. 2005). The fact that
males reported more childhood medical and behavioral
problems is consistent with other studies suggesting
that ADHD boys are more likely to have disruptive be-
havioral disorders compared with girls (Biederman
etal. 2002; Abikoff et al. 2002). In our study, women were
older at the first ADHD diagnosis and treatment, and at
the time of enrollment in this study. These findings are
also consistent with previous findings showing that
ADHD boys have an earlier average age at ADHD diag-
nosis and treatment. The most feasible explanation
could be the increased frequency of disruptive and ex-
ternalizing behavior and substance abuse in boys com-
pared to girls that would develop more serious problems
later in adolescence and adulthood (Gaub and Carlson
1997).

Main effect of subtypes

The results regarding the main effect of subtype agree
with previous findings suggesting that individuals of the
combined subtype present higher frequencies of ODD
(Murphy etal. 2002; Millstein etal. 1997), school (Mill-
stein etal. 1997) and social problems (Murphy etal.
2002). Consistent with these outcomes, combined indi-
viduals in our study also presented impaired function-
ing in areas of life activities. However, there were no sub-
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type differences in the frequencies of bipolar and sub-
stance use disorders, as opposed to previous data (Mill-
stein etal. 1997). We think that sample size is a likely rea-
son for the discrepancies among studies regarding the
frequencies of less common comorbidities. In addition,
the comorbidity pattern of each subtype in a multifac-
torial disorder like ADHD may be influenced by genetic
or environmental differences in each country.

Interaction effects

There are no previous gender by subtype interaction
analyses on adult ADHD. For this reason, the only possi-
ble comparison with the present data is with samples of
children. The two previous gender by subtype interac-
tion analyses on ADHD conducted using samples of
children (Biederman etal. 2005; Graetz etal. 2005) did
not find interactions involving comorbidities. More re-
search is needed in order to confirm the cross-gender
validity of ADHD subtypes in children and adults.

Limitations

Our results should be understood in the context of some
methodological limitations. We assessed a clinical
referred sample. Thus, our findings should not be ex-
trapolated to the general population. In addition, the
present sample was limited to patients of European de-
scent because the vast majority of the population of
Porto Alegre, the capital of the southernmost state of
Brazil, is European derived (Salzano and Freire-Maia
1970). For this reason, these results should not be gen-
eralized to the Brazilian population as a whole, since
other regions have a more complex ethnic composition.
Despite our relatively large sample, the stratification of
genders, subtypes and comorbid diagnoses generated
some low cell values, especially in less prevalent disor-
ders. These results should be interpreted with caution,
until another study with a larger sample size is per-
formed. This kind of inherently detailed analysis gen-
erates a large set of comparisons. However, we regarded
adjustment methods such as Bonferroni correction not
applicable in this case since the objective is the careful
description of frequency distributions, including small
differences.

The absence of a control group might limit the pre-
cise estimative on the increased comorbidity rates of
adult ADHD. Nevertheless, an additional comparison of
our data with a population-based survey in Porto Alegre
(Almeida-Filho etal. 1997) revealed a higher psychiatric
morbidity in both genders in our study. For example, in
the population-based sample, the prevalence of MDD
was 5.2 % in males and 8.8 % in females (Almeida-Filho
etal. 1997), while in the ADHD sample the respective fre-
quencies are 19.2% and 30.2%. These prevalences are
parallel with a US study of gender effects on ADHD (Bie-
derman etal. 2004), where the MDD prevalences in the

control sample were 5% (males) and 7% (females),
while in the ADHD sample, 21 % and 23 %.

Finally, we restricted our analysis to current ADHD
subtype. Since hyperactivity symptoms decrease over
time, some patients met criteria for combined subtype
as children, but are currently categorized as inatten-
tives. Future studies should evaluate the clinical out-
comes of individuals that change of subtype.

Conclusions

Adult ADHD is a relatively new diagnosis in psychiatry
(Wender etal. 1985) and little studied outside the US,
especially in developing countries. These findings in a
Latin American sample agree with previous characteri-
zations of the main effects of gender and subtype on
adult ADHD, supporting the cross-cultural equivalence
of the adult ADHD phenotype. Another noteworthy
point is that the pure hyperactive subtype is rare in this
and other samples. The existence and validity of a pure
hyperactive subtype should thus be further clarified in
larger samples.

Adults of both genders presented a worse outcome
pattern if they were of the combined subtype. The ab-
sence of interaction effects between gender and subtype
suggest that, at least in clinical-based samples, DSM-IV
adult ADHD inattentive and combined subtypes present
cross-gender validity.
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