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Gender differences of axis I and II comorbidity
in subjects diagnosed with attention-deficit
hyperactivity disorder as adults
Edvinsson D, Lindström E, Bingefors K, Lewander T, Ekselius L. Gender
differences of axis I and II comorbidity in subjects diagnosed with
attention-deficit hyperactivity disorder as adults.
Objective: To investigate gender differences in psychiatric comorbidity
patients diagnosed with attention-deficit hyperactivity disorder (ADHD)
as adults.
Methods: Interviews about current ADHD symptoms and psychiatric
comorbidity on axis I and II (Structured Clinical Interview for DSM-IV
axis I and axis II) were conducted in a clinical cohort of 168 patients
(78 women, 90 men). Independent information on childhood and current
symptoms was collected from parents, partners and patient files.
Results: The lifetime prevalence of psychiatric comorbidity on axis
I reached 92%, and current comorbidity, including autism spectrum disorders
and Tourette’s syndrome, was 47%. Women had a higher lifetime prevalence
of mood and eating disorders compared with men, where substance-use
disorders were more frequent. Ten per cent of patients fulfilled diagnostic
criteria for a personality disorder. When excluding the general diagnostic
criteria, 46% of the patients endorsed the specific criteria for at least one
personality disorder. Gender differences were identified with predominance
of histrionic personality traits in women and conduct disorder in men.
Conclusion: Patients diagnosed with ADHD as adults display an extremely
high lifetime axis I comorbidity with a gender-specific pattern similar to the
general population. No gender differences were identified with regard to
personality disorders; however, an increased prevalence of deviant
personality traits was confirmed. This study stresses the importance of
evaluating comorbidity among patients diagnosed with ADHD as adults to
secure optimal treatment.
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Significant outcomes
>

>

>

Nine out of 10 men and women with attention-deficit hyperactivity disorder (ADHD) were diagnosed
with at least one lifetime axis I disorder.
Nearly half of the patients reported deviant personality traits, but the overall prevalence of personality
disorders reached the same level as previously reported in the general population.
Comorbidity pattern on axis I demonstrated mood and eating disorders to be more prevalent in women
and substance-use disorders more prevalent in men.

Limitations
>
>
>

No specific assessment of overall functioning was available in the patient material.
Recall bias of lifetime axis I disorders.
No matched controls.
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Introduction

ADHD is widely recognised as one of the most
common disorders in childhood and adolescent
psychiatry, affecting 3–7% of children (1,2). Data
indicate that boys are evaluated (3) and treated to a
greater extent than girls (4). Although prospective
studies indicate a frequent decline of ADHD
symptoms with increasing age, significant loss of
functioning may remain, despite sub-threshold
diagnostic status (5–7). The prevalence of adult
ADHD in the general population is estimated to be at
least 2–4% (8–10).
Patients diagnosed with ADHD in adulthood have
been reported to demonstrate at least one lifetime
comorbid psychiatric diagnosis in nearly 80% of
cases (11). A recent population-based study on
Swedish twins confirmed symptoms of ADHD, in
both men and women, to be associated with an
increased risk of other psychiatric disorders and
stressful life events (12). Conversely, recent studies
have confirmed an increased prevalence, compared
with the general population, of current or previous
ADHD among patients in contact with outpatient
psychiatric care (10,13), and in patients with bipolar
disorders (14,15), substance-use disorders (16) and
eating disorders (17). Further, ADHD has been
reported as frequently coexisting in children with
Tourette’s syndrome and tic disorders (18).
An increased prevalence of certain axis II disorders
has been reported among adults with ADHD as
compared with non-ADHD controls (19). ADHD has
been found to be a highly coexisting finding among
women diagnosed with borderline personality disorder
(20), as well as among prison inmates diagnosed with
externalising behaviour or antisocial personality
disorder (21,22). The fact that adult ADHD and
some cluster B personality disorders share clinical
features, for example, impulsivity, lack of planning,
low frustration tolerance and dysfunctional affect
regulation (23), have raised the hypothesis of potential
causal relationships between the disorders, but also
regarding boundary issues when making diagnoses
(24). According to the general diagnostic criteria, a
personality disorder is defined as a consistent and
stable pattern of inner experience and behaviour
that deviates markedly from the expectations of the
individual’s culture, and can be traced back to
adolescence or early adulthood. Further, the enduring
pattern leads to significant distress or impairment and
should not be better accounted for as a manifestation or
consequence of another mental disorder (1). In that
sense, ADHD and personality disorders share similar
general diagnostic requirements, although symptoms
of ADHD should be detectable already before the
age of 7. Accordingly, evaluation of the general
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diagnostic criteria of a personality disorder is essential
before diagnostics on axis II are determined in adults
with ADHD.
Differences in comorbidity between adult men
and women diagnosed with ADHD have been
compared in previous studies, with partly diverging
results. Whereas earlier data have failed to clearly
demonstrate gender-influenced psychiatric comorbidity
on axis I, except for psychoactive substance-use
disorders among men (25), later studies have
identified two gender-specific diagnostic patterns.
Women with ADHD seem to have a higher risk for
depression and eating disorders, whereas men with
ADHD have been reported to have a higher prevalence
of alcohol- and substance-use disorders (26,27).
Aims of the study

The objective of the present study was to comprehensively examine prevalence and gender differences of axis I and II comorbidity in a clinical cohort
of patients diagnosed with ADHD as adults. Moreover, we were specifically interested in analysing the
prevalence and gender differences of personality
disorders, with and without fulfilment of the general
diagnostic criteria.
Materials and methods

In 2002, a special outpatient clinic for referral of
adult patients with suspected diagnoses of ADHD,
autism spectrum disorders and Tourette’s syndrome
was opened at Uppsala University Hospital. The clinic
was powered with a multidisciplinary team consisting
of senior psychiatrists, clinical psychologists, social
workers and occupational therapists. The work at the
clinic was built on a stable structural diagnostic routine
to enable follow-up for quality assurance and research
purposes. The data for this naturalistic study were
obtained from records of patients consecutively
referred to this clinic. Out of 233 consecutively
referred patients between April 2002 and October
2010, 168 (78 women and 90 men) fulfilled diagnostic
criteria, were given a diagnosis of adult ADHD and
were included in this study. The remaining 65 patients
who were not included were not diagnosed with
ADHD, but potentially with other psychiatric diagnoses.
The study was approved by the Regional Ethics Review
Board at Uppsala University.
Diagnostic procedure and assessments

The multidisciplinary team performed all evaluations.
The diagnostic procedure aimed at establishing bestestimate diagnoses confirmed by all participating
professionals, reaching consensus on the diagnostic
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outcome as well as on attributed impairment and/or
suffering (5,19). Patients suspected of suffering
from neuropsychological deficits were referred for
neuropsychological testing. To exclude somatic- or
drug-related causes of psychiatric symptoms, all
patients underwent physical examination, including
basic neurological status, and routine laboratory
testing, including urine screening for drugs. Patients
with detected and ongoing substance-use disorder
were required to verify drug abstinence for a period
of 3 months before evaluation.
Establishment of a best-estimate diagnosis for ADHD

All patients were asked about their current symptoms and behaviour associated with ADHD, using a
semi-structured interview on the basis of the 18
DSM-IV criteria (1). As the present DSM-IV criteria
were developed for children, the interview also
provided realistic examples from everyday life
obtained from adult patients in clinical practice (8).
The interview further allowed patients to give their
own examples of adult behaviour and subsequent
impairment in accordance with each behavioural item.
The answers were evaluated and graded according
to four categories, depending on symptom frequency
and impairment: ‘never’, ‘sometimes’, ‘often’ and
‘very often’. An answer of ‘often’ or ‘very often’ was
categorised as positive and the criterion was considered
to be fulfilled. Six or more out of the maximum nine
subtype criteria were required to fulfil a diagnosis of
adult ADHD. All interviews were conducted by one
senior psychiatrist (D.E.), and to secure diagnostic
reliability 27 initial patient interviews were videotaped
for independent and blind ratings by another senior
psychiatrist (E.L.). Inter-rater agreement was proven to
be excellent with single-measure intraclass correlation
of each criterion varying from 0.75 to 1.0. Inter-rater
agreement on the presence or absence of adult ADHD
subtype (inattentive, hyperactive or combined) was
excellent (Cohen’s k 5 1).
A social worker or clinical psychologist collected
and documented a developmental and social history,
ranging from childhood to the present. Emphasis
was placed on confirming childhood symptoms of
ADHD by interviews with parents. In 135 evaluations, parents were available for interviews. In 58 of
the cases, other independent sources, such as older
siblings/relatives or childhood patient files, were
able to confirm childhood symptoms of ADHD. Out
of the 168 patients, only seven received a diagnosis
of ADHD on the basis of self-report only. Partners
or significant others were able to participate and
confirm current symptoms consistent with ADHD
and psychiatric comorbidity with evidence of significant impairment in 66 cases.

Assessment of axis I and axis II disorders

The Structured Clinical Interview for DSM-IV axis I
(SCID-I) clinical version (28) was administered by a
trained senior psychiatrist (D.E.) to assess coexisting
axis I disorders. Evaluations of suspected autism
spectrum disorders included semi-structured developmental interviews, that is, the Diagnostic Interview for
Social and Communication disorders (29), and the
Autism Diagnostic Interview-Revised (30), which
were conducted by senior clinical psychologists.
Criteria for DSM-IV axis II disorders were
initially assessed by means of the DSM-IV and
ICD-10 Personality Interview (DIP-I) (31). In 2006,
it was replaced by the Structured Clinical Interview
for DSM-IV axis II (SCID-II) (32), which is very
similar to the DIP-I, and was utilised for half
(n 5 84) of the included patients. Antisocial personality disorder was only considered if a previous
history of conduct disorder had been confirmed. All
interviews with respect to personality disorders were
conducted by a trained senior psychiatrist (D.E.).
Statistics

All statistical analyses were performed using PASW
Statistics, version 18.0. Categorical data were
analysed using x2-test statistics, and cell count
numbers less than five were confirmed by Fisher’s
exact test. Kolmogorov–Smirnov’s test was used to
test for normality. As continuous data (age) were
proven to be unevenly distributed among men and in
the number of diagnoses on axis I in both sexes, the
Mann–Whitney U-test for independent samples was
used for the analysis of gender differences. Interrater reliability of continuous data was tested by
single-measure intraclass correlation and diagnostic
agreement was tested using Cohen’s k.
Results
Patient characteristics

Table 1 shows patient characteristics. Participants
had a mean age of 34.4 ± 9.6 years (range 18–57 years)
with no significant difference between women and
men. Demographic data indicated that women had a
higher educational level, whereas men seemed more
dependent on housing provided by parents, relatives
and society. However, employment status showed no
gender differences, nor did number of children under
the age of 18 years.
ADHD subtypes

Out of the 168 patients, 100 (60%) were diagnosed
with an ADHD of combined type, and 61 (36%) with
167

Table 1. Demographic data for the investigated group of patients (n 5 168)
Women
[n (%)]

38
36
2
0
2

(48.7)
(46.2)
(2.6)
(0)
(2.6)

37
34
12
2
5

(41.1)
(37.8)
(13.3)
(2.2)
(5.6)

2
22
26
15
13

(2.6)
(28.2)
(33.3)
(19.2)
(16.7)

8
41
23
11
7

(8.9)
(45.6)
(25.6)
(12.2)
(7.8)

15
10
11
16
26

(19.2)
(12.8)
(14.1)
(20.5)
(33.3)

27
5
13
19
26

(30.0)
(5.6)
(14.4)
(21.1)
(28.9)

x2*

p

9.69

,0.05

11.13

,0.05

4.69

ns

43 (55.1)
22 (28.2)
13 (16.7)

63 (70.0)
21 (23.3)
6 (6.6)

5.57

ns

73 (93.6)
4 (5.1)
1 (1.3)

85 (94.4)
3 (3.3)
2 (2.2)

0.53

ns

100

80

60

40

20

Sex
Women (n=76)
Men (n=86)
H9. Interrupts or intrudes**
H8. Difficult waiting turn
H7. Blurts out answers**
H6. Talks excessively**
H5. On the go/driven by a motor
H4. Difficult engaging in activities quietly*
H3. Runs about/inner restlessness
H2. Leaves seat when not appropriate*
H1. Fidgets and squirms in seat*
C9. Forgetful in daily activities
C8. Easily distracted by extraneous stimuli
C7. Loses things
C6. Difficulty sustaining mental effort
C5. Difficulty organizing
C4. Difficulty following instructions/fails to finish
C3. Not listening when spoken to directly*
C2. Difficulty sustaining attention
C1. Failing attention to details/careless mistakes

Living conditions
Living alone
Living with partner
Living with parent/relative
Foster home
Supported housing
Education
Incomplete compulsory school
Compulsory school
Sixth form
Incomplete university
University degree
Work status
Full-time
Part-time
Student
Unemployed
Sick leave/pension
Number of children aged ,18 years
Living with the patient
None
1–2
3–5
Not living with the patient
None
1–2
3

Men
[n (%)]

Percentages of subjects fulfilling item
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ADHD - items according to DSM-IV (*= p < 0.05, **= p < 0.01)

Fig. 1. Percentage of individual attention-deficit hyperactivity
disorder items fulfilled, divided by sex (n 5 162).

*Confirmed by Fisher’s exact test for cell count ,5.

the inattentive type. Only seven (4%) patients received a
diagnosis of ADHD with predominantly hyperactivity/
impulsivity. The inattentive type was more common in
men than the combined type and hyperactive type when
compared with women (p , 0.01).
ADHD symptom profile

Figure 1 describes the symptom profile of concentration difficulties and hyperactivity/impulsivity, according to DSM-IV. In accordance with the gender
distribution of ADHD subtypes described above, a
higher percentage of women endorsed hyperactivity
and impulsivity items, when compared with men. The
ADHD items showing the biggest difference between
women and men were the hyperactivity/impulsivity
symptoms ‘talks excessively’, ‘blurts out answers’ and
‘interrupts and intrudes’ (p , 0.01).
Axis I disorder comorbidity

Table 2 shows lifetime and current axis I comorbidity in women and in men. The lifetime prevalence
of any comorbid axis I disorder was 95% in women
and 90% in men. The mean number of lifetime
diagnoses, including autism spectrum disorders and
168

Tourette’s syndrome, was 2.7 ± 1.5 (range 1–7) in
women and 2.7 ± 1.8 (range 1–11) in men. Women
were more often diagnosed with mood disorders
(p , 0.001) and eating disorders (,0.001), whereas
men more often fulfilled the criteria for substanceuse disorders (p , 0.05). The presence of at least one
current axis I disorder, including autism spectrum
disorders and Tourette’s syndrome, was diagnosed in
35 (50%) women and 44 (49%) men (ns). The mean
number of additional diagnoses was 1.1 ± 0.3 (range
1–2) in women and 1.3 ± 0.5 (range 1–3) in men.
Coexisting axis II disorders

Table 3 presents the prevalence of personality
disorders among women and men diagnosed with
ADHD as adults. Altogether 36 women (46%) and
41 men (46%) fulfilled specific criteria for at least
one personality disorder. However, when the general
diagnostic criteria for a personality disorder were
also applied, only six women (8%) and 10 men
(11%) could be diagnosed with an axis II disorder,
without any significant gender difference. The only
observable gender differences concerned fulfilment
of specific criteria for histrionic personality disorder
and for conduct disorder, with the former being more
common in women and the latter more common in
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Table 2. Lifetime and current prevalence of psychiatric comorbidity on axis I in the investigated group of patients (n 5 168)
Lifetime prevalence
Disorder

Women [n (%)]

Any mood disorder
Major depressive episode
Recurrent major depression
Dysthymic disorder
Bipolar I disorder
Bipolar II disorder
Cyclothymic disorder
Bipolar disorder NOS
Any anxiety disorder
Agoraphobia
Panic disorder (with/without agoraphobia)
Specific phobia
Social phobia
Obsessive-compulsive disorder
Post-traumatic stress disorder
Generalised anxiety disorder
Anxiety disorder NOS
Any somatoform disorder
Undifferentiated somatoform disorder
Hypochondriasis
Any eating disorder
Anorexia nervosa
Bulimia nervosa
Adjustment disorder
Any psychotic disorder
Delusional disorder
Psychotic NOS
Any substance-use disorder
Alcohol abuse
Alcohol dependence
Drug abuse
Drug dependence
Any disorder on axis I
Any autism spectrum disorder
Asperger’s syndrome
Autism
Tourette’s syndrome
Any disorder on axis I including comorbid
neuropsychiatric disorder

71
14
46
2
2
4
4
1
33
16
7
6
6
7
2
10
1
2
1
1
17
9
9
1
1
0
1
26
5
14
4
15
74
6
5
1
2
74

(91.0)
(17.9)
(60.0)
(2.6)
(2.6)
(5.1)
(5.1)
(1.3)
(42.3)
(20.5)
(9.0)
(7.7)
(7.7)
(9.0)
(2.6)
(12.8)
(1.3)
(2.6)
(1.3)
(1.3)
(21.8)
(11.5)
(11.5)
(1.3)
(1.3)
(0)
(1.3)
(33.0)
(6.4)
(17.9)
(5.1)
(19.2)
(94.9)
(7.7)
(6.4)
(1.3)
(2.6)
(94.9)

Current prevalence

Men [n (%)]
60
20
26
7
0
10
4
0
37
18
8
5
11
11
0
5
3
1
0
1
0
0
0
1
2
2
0
45
9
29
13
18
81
11
8
3
6
81

(66.7)
(22.2)
(28.9)
(7.8)
(0)
(11.1)
(4.4)
(0)
(41.1)
(20.0)
(8.9)
(5.6)
(12.2)
(12.2)
(0)
(5.6)
(3.3)
(1.1)
(0)
(1.1)
(0)
(0)
(0)
(1.1)
(2.2)
(2.2)
(0)
(50.0)
(10.0)
(32.2)
(14.4)
(20.0)
(90.0)
(12.2)
(8.9)
(3.3)
(6.7)
(90.0)

2

x*

p

14.44

,0.001

0.25

ns

0.50

ns

21.82

,0.001

0.10
0.21

ns
ns

4.76
0.70
4.47
3.99
0.16
1.39
0.94

,0.05
ns
,0.05
,0.05
ns
ns
ns

1.55
1.39

ns
ns

Women [n (%)]
9
0
5
2
0
1
1
0
25
9
4
6
5
3
1
9
1
1
1
0
2
1
1
1
0
0
0
3
1
1
0
1
32
6
5
1
2
35

(11.5)
(0)
(6.4)
(2.6)
(0)
(1.3)
(1.3)
(0)
(32.0)
(11.5)
(5.1)
(7.7)
(6.4)
(3.8)
(1.3)
(11.5)
(1.3)
(1.3)
(1.3)
(0)
(2.6)
(1.3)
(1.3)
(1.3)
(0)
(0)
(0)
(3.8)
(1.3)
(1.3)
(0)
(1.3)
(41.0)
(7.7)
(6.4)
(1.3)
(2.6)
(44.9)

Men [n (%)]
13
1
3
7
0
0
3
0
26
10
3
3
7
7
0
5
3
1
0
1
0
0
0
1
2
2
0
5
1
2
2
1
41
11
8
3
6
44

(14.4)
(1.1)
(3.3)
(7.8)
(0)
(0)
(3.3)
(0)
(28.9)
(11.1)
(3.3)
(3.3)
(7.8)
(7.8)
(0)
(5.6)
(3.3)
(1.1)
(0)
(1.1)
(0)
(0)
(0)
(1.1)
(2.2)
(2.2)
(0)
(5.6)
(1.1)
(2.2)
(2.2)
(1.1)
(45.6)
(12.2)
(8.9)
(3.3)
(6.7)
(48.9)

x2*

p

0.31

ns

0.20

ns

0.10

ns

2.34

ns

0.10
1.75

ns
ns

0.27

ns

0.35
0.94

ns
ns

1.55
0.27

ns
ns

*Confirmed by Fisher’s exact test for cell count ,5.

men (p , 0.05 and p , 0.01, respectively). In addition,
men more often fulfilled specific antisocial criteria as
compared with women, but the difference did not
reach statistical significance (p , 0.06). One participant had been diagnosed with mild mental retardation.
History of psychiatric and psychosocial support

Of the 168 subjects, 29 were directly referred for
evaluation of ADHD. The remaining 139 subjects
had a previous history in adult psychiatry reaching
a mean of 7.3 ± 6.2 years (range 0–28), before being
identified as potential ADHD patients and subsequently
referred for evaluation by either adult psychiatry or

primary health care. Previous and ongoing psychiatric
contacts are presented in Table 4. Twenty-seven women
(35%) and 35 men (39%) reported previous contact with
child and adolescent outpatient psychiatric clinics,
and one man had an ongoing contact. Three patients
had received one of the following diagnoses
‘minimal brain disorder’, ‘hyperkinetic dysfunction’
or ADHD in their childhood patient files, but none
had received any specific pharmacological treatment
for ADHD. One patient referred for evaluation had
been put on medication with stimulants, without a
previously documented diagnosis of ADHD. As
demonstrated in Table 4, the majority of patients had
previous or ongoing contacts in primary care or
169
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Table 3. Comorbidity of personality disorders without and with fulfilment of the general diagnostic criteria in the investigated group of patients (n 5 168)
Fulfilment of specific criteria
Women [n (%)]
Cluster A
Paranoid
Schizoid
Schizotypal
Cluster B
Antisocial
Conduct disorder
Borderline
Histrionic
Narcissistic
Cluster C
Avoidant
Dependent
Obsessive-compulsive
Any cluster

5
3
2
0
20
8
26
11
4
0
23
15
5
6
36

(6.4)
(3.8)
(2.6)
(0)
(25.6)
(10.3)
(33.3)
(14.1)
(5.1)
(0)
(29.5)
(19.2)
(6.4)
(7.7)
(46.2)

All criteria fulfilled

Men [n (%)]
4
3
1
1
26
19
54
13
0
3
17
10
3
5
41

(4.4)
(3.3)
(1.1)
(1.1)
(28.9)
(21.1)
(60.0)
(14.4)
(0)
(11.1)
(18.9)
(11.1)
(3.3)
(5.6)
(45.6)

2

x*

p

0.32
0.86
0.48
0.35
0.22
3.65
11.91
0.04
4.23
2.64
0.11
2.18
0.87
0.31
0.01

ns
ns
ns
ns
ns
,0.056
,0.01
ns
,0.05
ns
ns
ns
ns
ns
ns

Women [n (%)]

Men [n (%)]

0
0
0
5
4

(0)
(0)
(0)
(6.4)
(5.1)

0
0
0
9
9

(0)
(0)
(0)
(10.0)
(10.0)

0
1
0
1
1
0
0
6

(0)
(1.3)
(0)
(1.3)
(1.3)
(0)
(0)
(7.7)

1
0
0
1
1
0
0
10

(1.1)
(0)
(0)
(1.1)
(1.1)
(0)
(0)
(11.1)

*Confirmed by Fisher’s exact test for cell count ,5.

Table 4. Previous and ongoing psychosocial and psychiatric contacts among the investigated group of patients (n 5 168)

Childhood
Outpatient child and adolescent psychiatry
Never
Previously
Ongoing
Inpatient child and adolescent psychiatry
Never
Previously
Adulthood
Psychosocial counselling in primary health care
Previously (.1 year ago or terminated)
Ongoing
Outpatient adult psychiatry
Previously (.1 year ago or terminated)
Ongoing
Inpatient adult psychiatry
Never
Previously
Ongoing
No adult psychosocial or psychiatric contacts

Women [n (%)]

Men [n (%)]

51 (65.4)
27 (34.6)
0 (0)

54 (60.0)
35 (38.9)
1 (1.1)

75 (96.2)
3 (3.8)

80 (88.9)
10 (11.1)

2 (2.6)
1 (1.3)

1 (1.1)
4 (4.4)

9 (11.5)
65 (83.3)

15 (16.7)
63 (70.0)

51
24
3
1

72
14
4
7

(65.4)
(30.8)
(3.8)
(1.3)

(80.0)
(15.6)
(4.4)
(7.8)

x2*

p

1.27

ns

3.09

ns

0.27

ns

3.26

ns

5.53

ns

3.89

ns

*Confirmed by Fisher’s exact test for cell count ,5.

psychiatric outpatient or inpatient clinics. Only one
(1%) woman and seven (8%) men had not experienced
psychiatric or psychosocial contacts as adults. No
statistically significant gender differences regarding
psychiatric and psychosocial interventions were seen.
Current medication

A total of 110 (65%) of the patients were on
medication at the time of evaluation. The five most
common prescribed pharmaceuticals were topped
by medication for somatic disorders, for example,
170

hypertensives and antibiotics, analgetics excluded
(25%), followed by antidepressants other than selective
serotonin reuptake inhibitors (SSRIs) (21%), SSRIs
(18%), benzodiazepines (14%) and hypnotics other
than benzodiazepines (11%). Women were prescribed
SSRIs more frequently than men (p , 0.01), but
otherwise no gender differences were identifiable.
Discussion

The present study aimed at comprehensively examining gender differences, especially with respect to
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psychiatric comorbidity, in a clinical cohort of
consecutive patients diagnosed with ADHD as
adults. The results revealed that women are more
often diagnosed with the combined subtype compared with men and subsequently fulfil a larger
number of ADHD items, especially hyperactivity
and impulsivity symptoms, when compared with
their male counterparts. Despite this, women with
ADHD seemed better educated and less dependent
on parents, relatives and society regarding their
living conditions. Only 34% of participants were
working full or part time, which is substantially
lower than figures reported from previous comorbidity studies (8,33). Comparisons of employment
rates in different international studies are often
complicated by different social welfare systems in
various countries. In all, 21% of participants in our
study were unemployed. No differences in employment rates between women and men were detectable.
Further, 90% or more of both women and men in our
study were diagnosed with at least one lifetime axis
I disorder, and almost half of them fulfilled at least one
current axis I disorder at the time of evaluation. The
only gender differences concerned lifetime presence of
mood, eating and substance-use disorders. In addition,
with respect to axis II, no gender differences were
observed, except that specific histrionic personality
criteria were more prevalent in women and conduct
disorder was more frequent in men.
Interestingly, the hyperactivity and impulsivity
items seem to be more prevalent in women than men
in the investigated patients. These results are
consistent with a Norwegian comorbidity study of
ADHD diagnosed in adulthood (26). Other studies,
despite similar recruitment procedures, have not
been able to demonstrate any gender differences
regarding subtype distribution in adults referred for
suspected ADHD (33,34).
In the present study, nine out of 10 patients had
experienced at least one lifetime axis I disorder. This
is substantially higher when compared with previously reported prevalences, varying between 71%
and 77% (11,34). Most prevalent were mood
disorders, especially in women. Accordingly, our
study also confirms previous reports of an overall
higher psychiatric comorbidity in adults with ADHD
as compared with non-ADHD controls (19,33,34), as
well as subjects in the general population (35,36).
Our data disclose few gender differences for axis
I, but confirm the results of previous studies of adult
ADHD, where mood and eating disorders were more
frequent in women (23,27) and a higher prevalence
of substance-use disorders in men (25–27). The
relatively low prevalence of current substance-use
disorders, reaching about 5% in early remission,
might be explained by selection bias owing to drug

screening before evaluation, and the subsequent
demand for drug abstinence as a prerequisite for
adequate psychiatric evaluation.
Although DSM-IV lists autism spectrum disorders
as exclusion criteria for ADHD, it has been
suggested that ADHD and autism spectrum disorders
coexist (37–40). Furthermore, previous data have
indicated a prevalence of comorbid ADHD among
children with autism spectrum disorders approaching
about 30% (41). In addition, some studies have
confirmed a positive response of ADHD symptoms
in patients with autism to treatment with stimulants
(42–44). In the present study, one-tenth of our
patients fulfilled the criteria for an autism spectrum
disorder, and five out of 100 fulfilled the criteria for
Tourette’s syndrome. These figures widely exceed
the prevalence rates in the general population where
autism spectrum is estimated to affect about one in a
100 and Tourette’s syndrome about six out of a 1000
school children (45,46). Consequently, it seems
important to consider coexisting symptoms of autism
spectrum disorders and tics in patients diagnosed with
ADHD as adults.
Nearly half of the patients fulfilled DSM-IV
specific criteria for one or more personality disorders. However, only one in 10 had a clinical bestestimate diagnosis on axis II established in their
patient file when the general diagnostic criteria, that
is, attributable functional impairment and stress were
taken into consideration. Thus, the overall prevalence rate of personality disorders was similar to
figures previously reported in the general population
(47,48). Our findings are in contrast to data reported
by others where nearly half of adults with ADHD
fulfilled a best-estimate diagnosis of a personality
disorder (49). The relatively low prevalence of
personality disorders in the present study could be
explained by the restrictive methodology used,
separating specific personality criteria from a bestestimate diagnosis on axis II. We chose to use a
strict, narrow interpretation of the DSM-IV criteria,
which precludes dysfunctional personality traits
from being better accounted for by, or a consequence of, another mental disorder. The diagnostic
overlap between personality disorder criteria and
ADHD has not yet been examined satisfactorily, as
the core symptoms of ADHD itself might be
explained by a chronic and maladaptive pattern of
behaviour caused by executive dysfunction and
emotional impulsiveness. Apart from symptom
overlap between personality disorder criteria and
ADHD symptoms, neuropsychiatric disorders have
been reported to be associated with specific
temperament configurations and an increased risk
of deviations in personality maturation (50). Another
possible explanation for our findings that needs
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further investigation may be a symptomatic overlap
between axis II disorders and frequent coexisting
axis I disorders, as well as associated functional
impairment caused by the ADHD per se. Methodological differences between studies of personality
disorders is an important and somewhat complicated
issue, and it has been raised by previous authors as a
possible explanation for varying prevalence rates
reported by different studies of axis II comorbidity
(51). No gender differences were detectable for axis
II diagnoses, apart from a history of previous
conduct disorder that was found to be more common
among men. Looking only at specific personality
criteria, women showed more histrionic traits.
Surprisingly, more than one-third of the patients
had previously been treated within child and
adolescent psychiatry, and a history of psychosocial
and psychiatric interventions was detected in almost
all participating patients before the adult diagnosis
of ADHD was finally established. Three of the
subjects had previously been diagnosed with ADHD,
or similar diagnoses, in childhood. This had not led
to specific treatment or follow-up at that time. When
again assessed as adults, these patients, as well as the
referring physicians, were unaware of the diagnosis
given to them as children.
Despite being in their mid-30s, and with a lifetime
comorbidity reaching 90%, the lack of specific
pharmacological treatment for ADHD was conspicuous. These findings underline the importance of
considering potentially undiagnosed ADHD in
subjects seeking psychosocial and/or psychiatric
services, as well as the importance of collecting
previous available documentation when evaluating
adults with suspected ADHD.
Regarding psychotropics, the only significant
gender difference was that women were more often
on SSRIs, which may be consistent with a higher
lifetime prevalence of mood disorders compared
with men. Knowledge about the connection between
somatic comorbidity and adult ADHD, including
potential gender differences, is presently scarce. It is
worth observing that the most common pharmacological treatment, despite a high prevalence of
psychiatric comorbidity, was for somatic disorders,
with one-fourth of the patients on medication.
Although previous studies have demonstrated an
increased prevalence of complaints of pain in
women with ADHD (23), analgesics were not
among the top five medications. Our findings
underline the need for further studies of somatic
disease and complaints in adult patients with ADHD.
This study has some obvious limitations. No
specific assessment of overall functioning, such as
the Global Assessment of Functioning on axis V,
was available. However, complete and extensive
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demographic data concerning social, educational and
employment levels were collected and analysed.
There were no missing demographic data indicating,
at least indirectly, some measure of overall social
functioning. The evaluation of adult ADHD symptoms was done by semi-structured interviews,
according to the DSM-IV. As the interview in itself
had not previously been validated, diagnostic
validity was secured by interviews being videotaped
and independently and blindly rated by a second
senior psychiatrist with long experience from
clinical work with patients suffering from neuropsychiatric disorders. Inter-rater reliability was
proven to be excellent regarding individual ADHD
items, as well as the final diagnostic outcome of
ADHD. SCID-I and SCID-II interviews were
conducted by a single interviewer, a senior psychiatrist with long experience conducting diagnostic
interviews. However, to secure validity of axis I and
axis II disorders, best-estimate diagnoses were
established by members of the professional team
who independently participated in the evaluation
process and, in parallel, collected information from
the patients as well as significant informants such as
parents, partners and/or previous patient files.
Another potential drawback concerns patient recall
bias, particularly with respect to retrospective
assessment of lifetime axis I disorders. In a birth
cohort followed from the age of 18 to 32, the
prevalence of lifetime psychiatric disorders almost
doubled in prospective, as compared with retrospective study designs (52).
It cannot be ruled out that the number of investigated
patients was too low for detailed sub-analyses of
individual diagnoses, which would have reached
statistical significance in a larger patient material.
Finally, the absence of matched controls further
complicates interpretation of comorbidity data.
Conclusion

The present findings confirmed an extremely high
prevalence of psychiatric comorbidity in both
women and men diagnosed with ADHD as adults,
with women more vulnerable to mood disorders and
men more at risk for substance-use disorders.
These findings underline the importance of
considering potentially undiagnosed ADHD in
subjects seeking psychosocial and/or psychiatric
services.
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