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Objective To evaluate the presence of Major Depressive Disorder (MDD) and Dysthymic Disorder (DD) in a sample of Italian chil-
dren with Attention Deficit Hyperactivity Disorder (ADHD) and to explore specific features of comorbid depressive disorders in ADHD.

Methods Three hundred and sixty-six consecutive, drug-naive Caucasian Italian outpatients with ADHD were recruited and comor-
bid disorders were evaluated using DSM-IV-TR criteria. To evaluate ADHD severity, parents of all children filled out the ADHD Rating
Scale. Thirty-seven children with comorbid MDD or DD were compared with 118 children with comorbid conduct disorder and 122
without comorbidity for age, sex, IQ level, family psychiatric history, and ADHD subtypes and severity.

Results 42 of the ADHD children displayed comorbid depressive disorders: 16 exhibited MDD, 21 DD, and 5 both MDD and DD. The
frequency of hyperactive-impulsive subtypes was significantly lower in ADHD children with depressive disorders, than in those without
any comorbidity. ADHD children with depressive disorders showed a higher number of familial psychiatric disorders and higher score
in the Inattentive scale of the ADHD Rating Scale, than children without any comorbidity. No differences were found for age, sex and IQ
level between the three groups.

Conclusion Consistent with previous studies in other countries, depressive disorders affect a significant proportion of ADHD children
in Italy. Patient assessment and subsequent treatment should take into consideration the possible presence of this comorbidity, which

could specifically increase the severity of ADHD attention problems.
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INTRODUCTION

Children with Attention Deficit Hyperactivity Disorder (AD-
HD) frequently have comorbid depressive disorders [Major
Depressive Disorder (MDD) and Dysthymic Disorder (DD)]."
A national survey of the health of 61,779 children aged 6-17
years reported depression in 14% of ADHD children versus
1% of those without ADHD.® Although the incidence of co-
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morbidity ranges from 15% to 75%, ADHD is more often as-
sociated with MDD than DD.” According to one review of
community studies, the incidence of depressive disorders in
adolescents with ADHD ranges from 12% to 50%,’ while Am-
brosini et al.’ recently reported a comorbid diagnosis of mi-
nor depression/DD in 18.8% of children with ADHD. The in-
creased rate of comorbid depression in adolescents with AD-
HD is not due to rater bias, but may be an epiphenomenal
effect related to comorbid disorders that often occur in this
population.'"" However, at least one study has reported a hi-
gher rate of depression in children with ADHD than in those
without ADHD, regardless of other comorbidity."

The correlation between ADHD subtypes and comorbid
depression is not yet clear: several studies have shown that

13-15

rates of depression do not differ between subtypes,”*'* while

Ushijima'® found a higher rate of depression in the ADHD
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combined subtype than in the ADHD inattentive subtype.
Oner et al.” found a higher Child Behavior Checklist With-
drawal Score'® in inattentive subtypes than in combined sub-
types, while Acosta et al.”” found that depression levels were
higher in both subtypes. Moreover, several studies have exam-
ined the link between ADHD, externalizing disorders and de-
pression, Some of these studies consistently pointed to the
stronger presence of depressive disorders in ADHD children
when aggressive behavior, oppositional defiant disorder (ODD)
or conduct disorder (CD) was also present.®'*0!

What factors precede the development of depression? A
study by Chronis-Tuscano et al.** reported that the presence of
depression in ADHD children is more evident in patients with
maternal depression® and in patients with concurrent emo-
tional and behavioral problems from 4 to 6 years of age. Co-
morbid ADHD and depression may thus be characterized by
a familial component.** Indeed, Yang et al.*® found a higher
proportion of individuals affected by MDD among siblings
of ADHD children than among controls.

Other studies have examined the role of sex as a potential
risk factor for depression. Birmaher et al.* reported a much
stronger link between ADHD and depressive symptoms among
girls than boys, and highlighted the frequent co-occurrence
of anxiety symptoms. Girls with ADHD exhibited an earlier
onset of depressive symptoms, higher hospitalization and sui-
cide rates, as well as longer depressive episodes than girls with
depression alone.”

The main aim of the present study was to evaluate clinically
the presence of MDD and DD in a large sample of ADHD
children; to the best of our knowledge, for the first time in It-
aly. Diagnosis of ADHD is relatively rare in Italy, therefore, the
number of children who are treated with drugs for ADHD is
small. It is consequently easy to enroll a large sample of chil-
dren who have recently been diagnosed with ADHD and are
still drug-naive, thereby avoiding research bias. Moreover, in
order to explore specific features of comorbid depressive dis-
orders in ADHD, we selected children with only comorbid
MDD and DD, excluding other comorbid conditions. Subse-
quently, we compared this group with ADHD children who
exhibited comorbid conduct disorders and with those who
did not have any comorbidity, on a range of variables that can
be specifically linked to depressive disorders in ADHD chil-
dren: age, sex, IQ level, family psychiatric history, and ADHD
subtypes.

Finally, we investigated a possible correlation between the
comorbidity of depressive disorders and severity of ADHD
symptoms. As far as we are aware, this is the first time that
such a correlation has been investigated.
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METHODS

Patients

We studied 366 consecutive, drug-naive Caucasian Italian
outpatients with ADHD (321 male and 45 female; mean age:
105.15 months, SD: 30.26), diagnosed at a regional center for
ADHD in Rome between January 2007 and December 2010.
All the children underwent a diagnostic assessment based on
the ADHD Rating Scale” adapted for the Italian population,®
filled out by parents and school teachers. Both children and
parents separately underwent a semistructured psychiatric in-
terview, the Schedule for Affective Disorders and Schizophre-
nia for School-Age Children-Present and Lifetime Version (K-
SADS-PL),” performed by the same experienced child psy-
chiatrist (R.D.). Depressive disorders (MDD and DD) and CDs
were referred to the categorical diagnosis generated by using
K-SADS-PL. All the children were assessed by the Wechsler
Intelligence Scale for Children IIT (WISC III, Italian version),*
and patients with IQ <70 were excluded. Socioeconomic sta-
tus® was measured using the 3-point Hollingshead scale. A
detailed personal and family history was obtained for each
patient. All the psychiatric diagnoses were made according to
DSM IV-TR.* The assessment of familial psychiatric disorders
was based on a careful anamnestic history obtained from both
parents.

Statistical analysis

Differences in sociodemographic characteristics (age, sex,
and socioeconomic level) were evaluated in all three groups
(ADHD with comorbid depressive disorders, ADHD with co-
morbid CDs, and ADHD without comorbid disorders) by
means of X’ analysis of categorical variables and one-way AN-
OVA of continuous variables. To assess intergroup differenc-
es in IQ level and ADHD symptom severity, one-way ANOVA
was also performed on the ADHD Rating Scale-PV scores and
Total, Verbal and Performance IQ scores. Subsequently, Bon-
ferroni’s post hoc test was performed to assess any specific dif-
ferences between groups. In addition, X* analysis was per-
formed to verify the distribution of ADHD subtypes (combined,
hyperactive and inattentive) and the presence/absence of fa-
miliar psychiatric disorders in the three groups. Lastly, logistic
regression was used to verify the predictive role of the demo-
graphic variables, ADHD severity and ADHD subtypes on the
presence/absence of comorbid depressive or conduct disor-
ders, which were codified as dummy variables. In particular, in
different sets of analyses, the presence/absence of a comorbid
depressive disorder and presence/absence of a comorbid con-
duct disorder were included as dependent variables and two
models were run. The first included age, sex, socioeconomic
level, IQ and ADHD Rating Scale-PV scores (Hyperactive and



Inattentive scores) as independent variables, while the second
model included age, sex, socioeconomic level, IQ and ADHD
subtypes (combined, hyperactive and inattentive) as indepen-
dent variables.

RESULTS

In our sample of 366 children with a diagnosis of ADHD, 42
(11.47%) displayed comorbid depressive disorders: 16 (4.37%)
had only MDD, 21 (5.74%) only had DD, and 5 (1.36%) had
both MDD and DD.

In order to evaluate the ADHD children with a specific co-
morbid depressive disorder, we selected 37 participants (16
MDD and 21 DD) and compared them with 118 children with
a comorbid CD and 122 without any comorbidity. Eighty-
four ADHD children with other comorbid disorders (17 with
anxiety disorders, 12 with bipolar disorder, and 55 with learn-
ing disorders) were excluded from data analysis.

As Table 1 shows, no differences in age, socioeconomic level
and sex distribution emerged between ADHD patients with
depressive disorders, those with CDs, and those without any
comorbid disorders.

Although no differences were found between the three
ADHD groups for IQ levels (p always >0.1), differences em-
erged in the severity of ADHD, as shown by the ADHD Rat-
ing Scale-PV. Significant differences were found in the total
(F=7.59; p=0.001), hyperactivity (F=12.03; p=0.000) and inat-

Table 1. Demographic data
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tentive (F=4.52; p=0.012) scales between the groups (Table 2).

In particular, post-hoc analysis showed that: 1) children
with comorbid CDs scored higher in the total scale than those
without comorbidity (F=3.61; p=0.050); 2) children with co-
morbid CDs scored higher in the hyperactivity scale than ei-
ther children with depressive disorders (F=2.24; p=0.050) or
those without any comorbidity (F=2.63; p=0.050); 3) children
with depressive disorders scored higher in the inattentive
scale than those without any comorbidity (F=2.39; p=0.050).

As regards the ADHD subtype distribution, 18 (48.65%)
children with depressive disorder presented with the com-
bined subtype, two (5.41%) with the hyperactive-impulsive
subtype, and 17 (45.94%) with the inattentive subtype. Sixty-
nine (58.48%) children with CDs presented with the combined
subtype, 14 (11.86%) with the hyperactive-impulsive subtype,
and 35 (29.66%) with the inattentive subtype. Forty-seven
(38.52%) of the ADHD children without comorbidity present-
ed with the combined subtype, 23 (18.86%) with the hyperac-
tive-impulsive subtype, and 52 (42.62%) with the inattentive
subtype.

The frequency of hyperactive-impulsive subtypes was sig-
nificantly lower in ADHD children with depressive disorders
than in those without any comorbidity (X’=3.87; p=0.049). The
frequency of the combined subtype was significantly higher
in ADHD children with CDs than in those without any co-
morbidity (X*=9.56; p=0.002). Finally, the frequency of the in-
attentive subtype was significantly lower in ADHD children

ADHD with ADHD with ADHD without )
depressive disorders conduct disorder comorbidity XTE P
N=37 N=118 N=122
Boys 33 105 102 2.17 NS
Age (M, SD) 9.31,2.10 8.75,2.51 8.79,2.89 0.66 NS
Socioeconomic status (M, SD) 70.51,12.92 74.18, 14.15 72.43,11.31 1.31 NS
ADHD: Attention Deficit Hyperactivity Disorder, M: mean, SD: standard deviation
Table 2. Comparison between the three groups on cognitive level and ADHD symptomatology
ADHD with ADHD with ADHD without E/ .
depressive disorders conduct disorder comorbidity
N=37 N=118 N=122
Total IQ (M, SD) 98.12,8.92 101.56, 15.26 100.87, 14.91 0.80 NS
1Q-P 96.27,12.64 98.38, 14.67 97.42,14.84 0.51 NS
1Q-v 101.35, 8.42 104.18, 14.39 103.21,17.16 0.33 NS
ADHD-RS (M, SD)
Total scale 37.68,7.27 38.61,7.57 35.00, 7.38 7.59 0.001
Hyperactivity scale 17.57,4.19 19.81,4.18 17.17,4.41 12.03 0.000
Inattentive scale 19.95, 3.59 18.72,4.77 17.56, 4.58 4.52 0.012

ADHD: Attention Deficit Hyperactivity Disorder, IQ: Intelligence Quotient, IQ-P: Intelligence Quotient-Performance, IQ-V: Intelligence
Quotient-Verbal, M: mean, SD: standard deviation, ADHD-RS: Attention Deficit Hyperactivity Disorder-Rating Scale
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with CDs than in those without any comorbidity (X*=4.36;
p=0.037).

With regard to familial psychiatric disorders, 21 of the 122
children without any comorbidity (17.21% comprising: 6.56%
depressive disorders, 2.46% anxiety disorders, 2.46% bipolar
disorder, and 5.73% alcohol/substance dependence) had at
least one parent with psychopathology compared with 13 of
the 37 children with comorbid depressive disorders (35.14%
comprising: 16.21% depressive disorders, 10.81% anxiety dis-
orders, 2.70% bipolar disorder, 2.70% alcohol/substance de-
pendence, and 2.94% psychotic disorder) and 43 of the 118
children with conduct disorders (36.44% comprising: 15.25%
depressive disorders, 5.08% anxiety disorders, 4.24% bipolar
disorder, 9.33% alcohol/substance dependence, and 2.54%
psychotic disorder).

The analysis revealed a higher number of familial psychi-
atric disorders in ADHD children with depressive disorders
(X*=5.42; p=0.020) and CDs (X*=11.34; p=0.001) than in those
without any comorbidity. No significant difference was found
in familial psychiatric disorders between ADHD children
with comorbid depressive disorders and those with CDs.

Lastly, logistic regression analysis revealed that the pres-
ence of comorbid depressive disorders in ADHD children
was predicted by the hyperactivity (B=-0.09, p=0.045) and in-
attentive scores of the ADHD Rating Scale-PV (B=0.13, p=
0.012). With regard to the presence of comorbid CDs, the data
yielded two significant predictors: the hyperactivity score of
the ADHD Rating Scale-PV (B=0.17, p=0.000) and, in a sec-
ond set of analyses, the presence of the combined subtype (B=
0.84, p=0.003).

DISCUSSION

The main aim of our study was to assess the presence of de-
pressive comorbidity in ADHD children. A previous review
reported an overall prevalence of depressive disorders in 12—
50% of ADHD children,’ while a national survey of the health
of 61,779 children reported depression in 14% of ADHD chil-
dren.® As regards DD, a recent study reported a comorbid di-
agnosis of minor depression/dysthymia in 18.8% of children
with ADHD.’

In our sample of 366 children, 42 (11.47%) of the partici-
pants displayed a comorbid depressive disorder: 16 (4.37%)
had MDD, 21 (5.74%) had DD, and five (1.36%) had both
MDD and DD. The prevalence of depressive disorders in our
sample appears to be lower than that reported in previous
studies.*®” The discrepancy between these estimates may be
due to methodological issues. In particular, Larson et al.® used
parent reports to assess ADHD and other comorbid diagno-
sis: parents were asked whether a doctor had ever told them
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that their child had ADHD or other disorders. The diagnos-
tic prevalence based on a parent report does not ensure the
assessment of both the rate of false positives or negatives in the
sample and of the original diagnosis (i.e., categorical or dimen-
sional diagnosis). Moreover, Ambrosini et al.’ included minor
depression and dysthymia in the same diagnostic group, with-
out specifying the prevalence of DD alone. Lastly, our data
are in agreement with the findings included in the review by
Angold et al.,* who reported depression in about 13% of ADHD
children.**

Future research should be aimed at confirming and clari-
tying the prevalence of depressive disorders in ADHD chil-
dren. In order to obtain comparable data, attention should be
paid to methodological aspects, such as the choice of infor-
mants, data collection, characteristics of the samples and di-
agnostic definition.

Moreover, the prevalence of DD comorbidity in our sample
(5.74%) was slightly higher than that of MDD (4.37%), where-
as Wilens et al.” reported that ADHD is more often associat-
ed with MDD than with DD. This discrepancy may be attrib-
utable to cultural differences. In Italy, ADHD diagnosis is not
as common as in other countries and methylphenidate was in-
troduced in Italy in 2007.* Clinical experience has often sug-
gested that parents and teachers may be able interpret the typi-
cal behaviors of ADHD (hyperactivity and inattention) such
as disobedience, and parents could be blamed because they fail
to educate their children. ADHD children, therefore, could
often be criticized and reprimanded. Moreover, even when
ADHD is diagnosed, children in Italy, unlike those in other
European countries, are inserted in standard classes, with spe-
cific educational courses not always being offered. ADHD
children are thus exposed to comparisons with non-ADHD
children and may consequently be stigmatized. Indeed, DD
may, on account of its characteristic chronicity, be a conse-
quence of a prolonged environmentally negative and hostile
reaction toward ADHD symptoms.

In order to address the second aim of our study, which was
to explore the specific features of a depressive diagnosis in
ADHD, we compared three groups of ADHD children: those
with only depressive comorbid disorders, only comorbid CDs,
and without any comorbidity. No significant differences were
found when sex, age, socioeconomic level and IQ of the dif-
ferent ADHD groups were compared. An association between
comorbid disorders and ADHD severity was found, as as-
sessed by means of the ADHD Rating Scale-PV: ADHD chil-
dren with depressive disorders displayed higher scores in the
inattentive scale, while ADHD children with CDs displayed
higher scores in the hyperactive scale. The comorbidity of
ADHD and depressive disorders increased the severity of at-
tention problems, which is in keeping with the results of a pre-



vious study.”® This may be explained by the presence of inat-
tention symptoms in clinical depression, which may increase
the inattentive features that are typical of ADHD children.

Data from ANOVA were confirmed by regression analysis,
which revealed that higher hyperactivity and inattentive scores
in the ADHD Rating Scale-PV predicted the presence of de-
pressive disorders. As regards the ADHD subtypes, the hyper-
active subtype in our study was less frequent in children with
depressive comorbidity than in those without comorbidity,
while the inattentive subtype was less frequent in children with
CD comorbidity. The fact that the findings of previous stud-
ies regarding this topic are conflicting may be due to method-
ological issues such as the definition of depression, which
may be defined by categorical diagnosis or by a questionnaire
designed to determine the presence of depressive symptoms.
Further studies aimed at assessing comorbid depressive dis-
orders in ADHD subtypes are warranted to clarify this con-
troversial topic.

With regard to family history, the analysis revealed a higher
number of familial psychiatric disorders in ADHD children
with both depressive and conduct disorders than in children
without comorbidity. This may be considered the most origi-
nal finding of this study because the findings of previous stud-
ies have shed light on other issues, such as the familial link be-
tween ADHD and depression,* the increased likelihood of
siblings of probands with ADHD of developing ADHD, and
the higher prevalence of psychiatric comorbidity among af-
fected siblings than healthy school children.” Other studies
have revealed that the co-occurrence of psychiatric disorders
is more likely in children with ADHD and bipolar disorder
than in those without.”

This study had some limitations. First, we evaluated a clini-
cal and not a community-based sample, which means that
only serious cases were taken into consideration, that is, those
most likely to come to the attention of health services. Second,
the sample was collected in a single city in central Italy. A wid-
er catchment area that included rural areas and was not lim-
ited to one city such as Rome would have lent more weight to
our findings. Lastly, our study did not, despite the large num-
ber of patients, clarify whether CD is a risk factor for depres-
sive disorders.

Taken as a whole, our results with Italian drug-naive chil-
dren with ADHD are similar to those reported in other coun-
tries and to those in children treated medically, with the excep-
tion of the distribution of comorbidity in different subtypes
of ADHD.
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