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Objectives: To investigate the characteristics of depressive symptoms and the inﬂuence of aﬀective temperament
in adults with attention-deﬁcit/hyperactivity disorder (ADHD), in comparison with bipolar disorder (BD) patients and healthy controls (HCs).
Method: Sixty patients with ADHD, 50 patients with BD, and 30 HCs were assessed with instruments for measuring depressive symptoms (Beck Depression Inventory-II), and aﬀective temperaments (Temperament Scale of
Memphis, Pisa and San Diego, self-administered version; TEMPS-A). In addition, participants were evaluated
with scales for measuring ADHD symptoms, impulsiveness, anxiety, executive dysfunction, and quality of life.
Results: ADHD patients showed levels of depressive symptoms similar to BD patients and higher than HCs. Only
neurovegetative symptoms of depression diﬀerentiated ADHD and BD groups (BD > ADHD). Depressive
symptoms in ADHD patients correlated positively with core ADHD, impulsivity, anxiety, and dysexecutive
symptoms and negatively with quality of life. Thirty-eight percent of patients with ADHD scored above the cutoﬀ
for at least one aﬀective temperament. Cyclothymic was the more common aﬀective temperament (25%). ADHD
patients with aﬀective temperamental traits were more depressed and impulsive than patients without those
traits and showed a symptomatic proﬁle analogous to BD patients.
Limitations: The small size of resultant samples when ADHD group was stratiﬁed by the presence of aﬀective
temperament. In addition, results may not generalize to less severe ADHD patients from the community.
Conclusions: Concomitant depressive symptoms constitute a common occurrence in adults with ADHD that
carries signiﬁcant psychopathological and functional consequences. The concept of aﬀective temperaments may
be an interesting link for explaining depressive symptomatology and emotional impulsivity in a subgroup of
patients with ADHD, beyond the classic idea of comorbidity.

1. Introduction
In recent years, aﬀective disturbances have gained recognition in
the literature on attention-deﬁcit/hyperactivity disorder (ADHD) in
adulthood. The importance of the aﬀective dimension can be traced
both in the magnitude and diversity of its manifestations. Emotional
lability has been reliably documented as a feature commonly present in
adults with ADHD (Skirrow and Asherson, 2013; Skirrow et al., 2014;
Vidal et al., 2014). Likewise, the occurrence of depressive episodes is
frequent in ADHD patients during adulthood, with rates of comorbid
major depression between 10% and 50% (Biederman et al., 1993;
Fischer et al., 2002; Kessler et al., 2006; Sobanski et al., 2007;
Biederman et al., 2008; McIntosh et al., 2009). A history of ADHD in
childhood and adolescence is associated with elevated risk of
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depression through early adulthood (Biederman et al., 2006; Biederman
et al., 2008; Chronis-Tuscano et al., 2010; Meinzer et al., 2013; Meinzer
et al., 2016). In addition, bipolar disorder (BD) is a common comorbid
condition of ADHD, and the diﬀerential diagnosis between the two
disorders is sometimes diﬃcult because of symptom overlapping
(Milberger et al., 1995; Kent and Craddock, 2003; Wilens et al., 2003;
Nierenberg et al., 2005; Kessler et al., 2006; Wingo and Ghaemi, 2007;
Torralva et al., 2011; Skirrow et al., 2012; Kitsune et al., 2016). In a
dimensional perspective, mild or subthreshold depressive symptoms
usually accompany the clinical presentation of ADHD patients, who
show states of frustration, disinterest, low motivation, and other manifestations of negative aﬀect (McIntosh et al., 2009; Torrente et al.,
2011, 2014). Depressive symptoms are associated with increased ADHD
symptomatology (Torrente et al., 2014); functional impairment and
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with control participants and patients with BD, and to explore the relationship of these symptoms with other components of the disorder
and their functional impact. As aforementioned, depressive symptoms
were analyzed considering their global severity but also dimensions and
speciﬁc symptoms. Our hypothesis was that adults with ADHD would
show elevated depressive symptoms in comparison with healthy controls (HCs) but milder than BD patients. In addition, we expected that
the BD group would show higher scores for the somatic-aﬀective domain of depression, neurovegetative symptoms, irritability, and suicidal
thoughts.
The second objective of this study was to evaluate the presence of
aﬀective temperamental traits in the sample of adults with ADHD to
examine their impact on depressive symptomatology and other clinical
dimensions. For this purpose, participants were assessed with the
Temperament Scale of Memphis, Pisa and San Diego, self-administered
version (TEMPS-A; Akiskal et al., 2005). We hypothesized that aﬀective
temperamental traits in patients with ADHD will be correlated with
increased levels of global depressive symptomatology but also with
symptoms of the somatic-aﬀective domain of depression, neurovegetative symptoms, irritability, and suicidal ideation.
A third aim was to compare depressive symptoms and other clinical
characteristics in adults with ADHD with aﬀective temperamental traits
(ADHD-TEMPS+), adults with ADHD without aﬀective temperamental
traits (ADHD-TEMPS–), individuals with BD, and HCs. We expected that
the ADHD group with aﬀective temperamental traits would show
higher levels of depressive symptoms than the ADHD group without
aﬀective temperamental traits but equivalent to the BD group. We also
expected that the pattern of speciﬁc depressive symptoms and subdomains in ADHD with aﬀective temperamental traits would be similar
to that of the BD group.

poorer quality of life (Sobanski et al., 2007; Yang et al., 2013); a poorer
outcome of both ADHD and depression (Biederman et al., 2008); and
suicidal ideation (van Eck et al., 2015).
Diﬀerent factors have been postulated for explaining depressive
symptoms in ADHD, including the existence of shared genetic inﬂuences (Faraone and Biederman, 1997; Cross-Disorder Group of the
Psychiatric Genomics Consortium, 2013); the occurrence of negative
environmental events and interpersonal problems (Daviss, 2008;
Humphreys et al., 2013); demoralization and the development of maladaptive cognitive-behavioral patterns (Meinzer et al., 2016; Mitchell
et al., 2013; Knouse et al., 2013; Torrente et al., 2014; Strohmeier et al.,
2016); impaired reward responsivity (Meinzer et al., 2012); and deﬁcits
in emotion processing and regulation (Ibáñez et al., 2011; Seymour
et al., 2012; Seymour et al., 2014).
A diﬀerent but complementary approach to explain aﬀective disturbances in ADHD comes from the study of aﬀective temperaments.
Akiskal and Akiskal (2005) deﬁned the concept of aﬀective temperament as an adaptive mixture of stable personality traits associated with
mood reactivity that, in extreme cases, can lead to aﬀective disease or
enhance the expression of aﬀective states across mood and non-mood
disorders (Solmi et al., 2016). Aﬀective temperaments constitute the
personality extreme of bipolar spectrum, ranging from subsyndromics
aﬀective disorders to the more severe types of BDs. Akiskal et al. (2005)
describe ﬁve types of aﬀective temperaments: depressive, cyclothymic,
hyperthymic, irritable and anxious. Interestingly, each type of temperament has been shown to be associated with speciﬁc mood-symptoms and psychopathological dimensions both in clinical (Iasevoli et al.,
2013) and non-clinical populations (Walsh et al., 2012), and in consequence the presence of temperamental traits may help to predict the
manifestation of speciﬁc psychopathology in diﬀerent conditions. In
particular, because many of the aﬀective temperamental traits described by Akiskal et al. (2005) are consistent with mood phenomena
previously described in people with ADHD (see Section 2.2 for a description of each temperament), they might be considered as potential
personality-linked predisposing factors for the expression of aﬀective
symptoms in individuals with ADHD. Despite this, few studies have
explored the presence of aﬀective temperamental traits in adults with
ADHD. Landaas et al. (2012) reported a very high prevalence of cyclothymic temperament (73% vs. 13% in the control sample) in a large
sample of adults with ADHD. Participants with cyclothymic temperament showed more severe symptoms of ADHD, lower levels of education and occupation, more comorbid psychiatric disorders, and increased rate of psychiatric disorders in ﬁrst-degree relatives. In a
smaller study, Ekinci et al. (2013) found that 25% percent of the ADHD
sample scored positively for at least one aﬀective temperament. In
marked contrast with the report of Landaas et al. (2012), only 7.5% of
patients with ADHD presented a cyclothymic temperament. Finally,
Eich et al. (2014) found that patients with ADHD showed similar scores
on cyclothymic temperament and higher scores in anxious and irritable
temperaments than BD patients.
Beyond disparities in methodology and results, positive ﬁndings in
these previous studies warrant a more profound exploration of the role
of aﬀective temperaments in adults with ADHD. Furthermore, many
questions arise about the true prevalence of these traits, their impact on
aﬀective symptoms and related psychopathology, and similarities and
diﬀerences with other disorders, mainly BD. Regarding the purpose of
the present study, previous research has not addressed the inﬂuence of
temperament on the expression of diﬀerent domains and speciﬁc
symptoms of depression. However, this is an important issue because
depressive syndromes frequently display with a marked symptomatic
heterogeneity, and consequently an analysis at subsyndromal and
symptom-speciﬁc levels may provide useful information about causal
factors of aﬀective symptoms, diﬀerential diagnosis, and even treatment options (Keller et al., 2007; Fried et al., 2014, 2015).
Accordingly, the ﬁrst aim of this study was to assess the speciﬁc
characteristics of depressive symptoms in adults with ADHD compared

2. Methods
2.1. Subjects
The present study is composed of three samples of 60 patients with
ADHD, 50 BD patients, and 30 HCs. Clinical samples were consecutively
selected from intake interviews to the specialized Clinics of ADHD and
Mood Disorders at the Institute of Cognitive Neurology (INECO) within
September 2007 and December 2012 as a part of a larger line of study
of emotional and mood disturbances in adults with ADHD. All selected
patients met the following inclusion criteria: age between 18 and 65
years, and DSM-IV (APA, 1994) diagnosis of BD or ADHD established
through the MINI-Plus Structured Interview (Sheehan et al., 1998).
Bipolar patients were enrolled in a current depressive phase, full or in
partial remission, or else in euthymic state with minimal depressive
symptoms. On the contrary, we excluded comorbid cases between
ADHD and BD, patients who met criteria for a current hypomanic or
mixed episode (because the object of the study were clinical and subclinical depressive symptoms), and any other potentially confounding
comorbid psychiatric or neurological condition, including but not limited to schizophrenia, traumatic brain injury, intellectual disability, or
dementia.
Assessment of ADHD patients also followed the protocol for adults
suggested by Murphy and Gordon (2006) and described in previous
publications of our group (Torralva et al., 2011; Torrente et al., 2011,
2014), including extended clinical interviews with patients and informants, self-report ratings of ADHD, and a comprehensive neuropsychological assessment. All participants were assessed before initiating treatment with speciﬁc drugs for ADHD. The ﬁnal sample
included 50 patients with ADHD combined type and 10 with ADHD
predominantly inattentive type.
In the case of BD patients, in addition to the diagnostic interview by
a trained psychiatrist, routine evaluation included the assessment
through psychometric instruments, interviews with informants when
available, and routine medical studies. The BD sample consisted of 36
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normative sample, r = .86 for test-retest reliability, adequate concurrent validity with other measures of depression, and good discriminatory power between clinical and non-clinical population).
Factor analysis of this instrument in the original study (Beck et al.,
1996) revealed two factors in the sample of psychiatric outpatients,
most of them with mood disorders. The ﬁrst factor includes such
symptoms as fatigue, loss of energy, loss of interest, loss of pleasure,
changes in appetite, changes in sleep patterns, loss of interest in sex,
crying, irritability, restlessness, and indecision. The authors consider
this factor as representative of a "somatic-aﬀective" dimension of
depression. The second factor includes symptoms of failure, impairment, feelings of guilt, dissatisfaction with oneself, self-criticism, feelings of punishment, pessimism, suicidal thoughts, and
sadness. This factor reﬂects a "cognitive" dimension of depression.
These dimensions were replicated in the local population (Brenlla
and Rodríguez, 2006). BDI-II also includes speciﬁc items to assess
changes in appetite, sleep disturbances, and loss of sexual desire.
These three items are indicators of neurovegetative changes associated with rhythmic biological processes of depression (Cassano
et al., 2009).
5. State-Trait Anxiety Inventory—Trait Subscale (STAI-T; Spielberger
et al., 1970). The STAI is a widely used measure of transient and
more enduring symptoms of anxiety. The ﬁrst 20 items assess state
anxiety (STAI-S), or how the participant feels right now; the second
20 items assess trait anxiety (STAI-T), or how the participant generally feels. Only the STAI-T was used in this study. Previously
adapted to the local population (Leibovich de Figueroa, 1991), the
STAI-T has shown a high internal consistency (α = .90) and test–retest reliability (r = .93).
6. The Barratt Impulsiveness Scale (BIS-11). The BIS-11 is a 30-item
self-report instrument designed to assess impulsivity traits (Patton
et al., 1995). The BIS-11 has demonstrated good internal consistency
(α = .84) and acceptable indicators of construct and discriminative
validity in a validation study at the local population (López et al.,
2012).
7. The Frontal Systems Behaviors Scale (FrSBe; Grace and Malloy,
2001). The FrSBe is a 46-item psychometric instrument for measuring behaviors associated with disturbances or damage of the
frontal brain systems. For this study, the self-report version of the
executive dysfunction subscale (FrSBe-DE) was used. A Spanish
version of the FrSBe has shown its suitability for its use with adults
with ADHD in the local population (Torrente et al., 2008). In the
present study, the FrSBe-DE showed an adequate internal consistency (α = .80).

patients with BD-II diagnosis, 6 patients with BD-I, and 8 with BD-not
otherwise speciﬁed. Assessment was made during intake and before
initiating pharmacological treatment, but since it was carried out in a
clinical setting some patients were already medicated with mood stabilizers.
Finally, HCs (n = 30) were recruited from a larger pool of volunteers who were screened to reject current or previous psychiatric disorders. All participants gave their informed consent prior to the inclusion in the study. The study was approved by the ethics committee at
the Institute of Cognitive Neurology.
2.2. Measures
1. Temperament Scale of Memphis, Pisa and San Diego, self-administered version (TEMPS-A; Akiskal et al., 2005). The TEMPS-A is a
questionnaire designed to evaluate the fundamental aﬀective temperaments—dysthymic, cyclothymic, hyperthymic, and irritable,
plus the anxious temperament. The scale consists of 110 items that
are scored as true or false. The diﬀerent subscales provide a proﬁle
of mood, cognitive, psychomotor, and circadian rhythms that may
predispose to major aﬀective disorders. Depressive temperament,
often referred as dysthymic, may be characterized as pessimistic,
self-blaming, sensible to criticism, self-denying, and dependable.
People who have a cyclothymic temperament often experience endogenous mood changes that result in short cycles of depression or
hypomania; they are labile with rapid shifts in mood, variable in
sleep, energy, self-esteem, and socialization. An irritable temperament person may be depicted as critical, bad-tempered, complaining, and anger and violence prone. Individuals with hyperthymic traits are optimistic, extroverted, hyperactive, conﬁdent,
intrusive, and risk-takers, among other characteristics. Finally, anxious temperament is associated with worrying, interpersonal sensitivity, and phobic and avoidant features (Hantouche and Akiskal,
2005). The TEMPS-A has been adapted to Argentina's population
and validated satisfactorily (Vázquez et al., 2007). Chronbach alphas were .7 (depressive) and .8 (anxious, cyclothymic, irritable and
hyperthymic). The cutoﬀ scores established for the Argentinean
version correspond to two standard deviations above the mean for
each subscale (Vázquez et al., 2007: dysthymic > 14; cyclothymic > 15; hyperthymic > 19; irritable > 12; anxious > 18).
2. ADHD Rating Scale for Adults (Barkley and Murphy, 1998). The
ADHD Rating Scale for Adults is a self-report questionnaire that
contains the 18 items based on the DSM-IV diagnostic criteria for
ADHD. Respondents rate the intensity of ADHD symptoms on a 4point Likert scale, ranging from 0 (never or rarely) to 3 (very often).
The scale provides three scores: total scale (ADHD-RS-T), inattention (ADHD-RS-I), and hyperactivity–impulsivity (ADHD-RS-HI). In
previous studies within the same population (Torrente et al., 2011,
2014), the ADHD-RS showed adequate psychometric properties.
Also, in the present study the ADHD-RS showed high internal consistency for the total scale (α = .91).
3. Adult ADHD Quality of Life Scale (AAQoL; Brod et al., 2006). The
AAQoL is a speciﬁc instrument designed to assess quality of life
during the previous 2 weeks in adults with ADHD. This scale was
exclusively completed by subjects with ADHD and only the total
score was included in the analysis. As revealed in a previous study in
the local population (Torrente et al., 2014), the AAQoL has shown
good internal consistency and adequate convergent validity with
measures of ADHD, depression, and anxiety symptoms. In the present study, the AAQoL showed good internal consistency (α = .84).
4. Beck Depression Inventory-II (Beck et al., 1996). The Beck Depression Inventory–II (BDI-II) is a widely used 21-item self-report instrument developed to measure severity of depression symptoms.
The BDI-II has been successfully adapted to the local population of
the present study (Brenlla and Rodríguez, 2006), showing adequate
psychometric properties (α = .88 for clinical sample and .86 for

2.3. Statistical analysis
Comparisons between groups were made using one-way ANOVA
followed by Tukey's HSD or Tamhane T2 post hoc comparisons when
appropriate. Correlations between measures were carried out by using
the Pearson correlation coeﬃcient. Finally, when analyzing categorical
variables, the Pearson chi-square test was used.
3. Results
3.1. Demographic and clinical ﬁndings
Table 1 shows the demographic and clinical characteristics of the
three samples under study. No signiﬁcant between-groups diﬀerences
were found in gender (Chi2 = 4.95, p = .08) or age (F(2,137) = 52; p
= .59).
Regarding clinical variables, signiﬁcant between-groups diﬀerences
were found for inattention (ADHD-RS-I; F(2,137) = 34.53; p < .001),
hyperactivity/impulsivity (ADHD-RS-HI; F(2,137) = 15.98; p < .001),
impulsivity (BIS-11; F(2,137) = 29.45; p < .001). and anxiety (STAI-R;
F(2,137) = 17.71; p < .001). Post-hoc analysis showed that the ADHD
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Table 1
Comparison of general clinical measures, depressive symptoms, and aﬀective temperaments between ADHD, BD, and HCs groups.
ADHD
(n = 60)
Mean
Sex (m/f)
Age
34.68
General measures
ADHD-RS-I
14.53
ADHD-RS-HI
11.97
BIS-11
64.57
STAI-R
36.10
FrSBE-DE
47.51
AAQoL
42.91
Depressive symptoms
BDI-II Total
20.72
BDI-II AS
12.98
BDI-II COG
8.03
BDI-II NV
2.80
BDI Suic
.42
BDI Irrit
.85
Aﬀective temperaments
TEMPS-D
9.53
TEMPS-C
10.12
TEMPS-H
9.57
TEMPS-I
7.23
TEMPS-A
10.85

BD
(n = 50)
SD

Mean

HCs
(n = 30)
SD

Mean

ANOVA

SD

F
–
.52

14/16
35.69
14.89

Post-Hoc tests

p
–
ns

ADHD vs HCs

ADHD vs BD

BD vs HCs

–
ns

–
ns

–
ns

41/19
11.12

37.02

26/24
10.87

6.32
5.99
16.26
10.65
10.52
17.51

10.36
9.54
55.18
36.84
–
–

5.73
5.38
13.63
12.02
–
–

4.1
5.13
38.27
22.27
–
–

3.5
3.94
16.09
12.57
–
–

34.53
15.98
29.45
17.71
–
–

< .001
< .001
< .001
< .001
–
–

< .001
< .001
< .001
< .001
–
–

.001
ns
.005
ns
–
–

< .001
< .001
< .001
< .001
–
–

12.25
7.43
6.10
1.74
.59
1.00

25.52
16.06
9.46
3.96
.62
.90

11.75
7.29
5.23
2.06
.67
.81

6.77
4.28
2.53
1.23
.10
.76

5.53
4.11
2.47
1.43
.31
.88

28.08
27.94
17.45
21.47
7.71
4.65

< .001
< .001
< .001
< .001
.001
.011

< .001
< .001
< .001
< .001
.004
.01

ns
ns
ns
.003
ns
ns

< .001
< .001
< .001
< .001
< .001
.002

3.91
5.53
4.59
4.62
5.54

9
10.38
8.8
7.32
10.92

4.19
6.05
5.05
4.44
6

5.33
4.03
9.1
3.03
5.73

2.11
3.7
3.8
3.08
3.96

13.66
15.59
.38
11.60
10.63

< .001
< .001
ns
< .001
< .001

< .001
< .001
ns
< .001
< .001

ns
ns
ns
ns
ns

< .001
< .001
ns
< .001
< .001

Note: ADHD-RS-I = ADHD Rating Scale-Inattention; ADHD-RS-HI = ADHD Rating Scale-Hyperactivity/Impulsivity; BIS-11 = Barratt Impulsivenes Scale-11; STAI-R = State-Trait
Anxiety Inventory-Trait Subscale; FrSBe-DE = Frontal Systems Behaviors Scale – Executive dysfunction subscale; AAQoL = Adult ADHD Quality of Life Scale; BDI II = Beck Depression
Inventory II; BDI-II AS = somatic-aﬀective domain of BDI-II; BDI-II COG = cognitive domain of BDI-II; BDI-II NV = neurovegetative symptoms of BDI-II; BDI-II Suic = suicidal thoughts
item of BDI-II; BDI Irrit = irritability item of BDI-II; TEMPS-D = Depressive Temperament; TEMPS-C = Cyclothymic Temperament; TEMPS-H = Hyperthymic Temperament; TEMPS-I =
Irritable Temperament; TEMPS-A = Anxious Temperament.

3.4. Aﬀective temperaments in ADHD patients

group showed signiﬁcantly higher scores than the BD group in the
scales of inattention (p = .001) and impulsivity (p = .005). However,
no diﬀerences between these two groups were found regarding hyperactivity/impulsivity and trait anxiety. Also, as expected, both ADHD
and BD groups showed signiﬁcantly higher scores than HCs in all the
general clinical measures (see Table 1).

Signiﬁcant diﬀerences between groups were found in depressive (F
(2,137) = 13.66; p < .001), cyclothymic (F(2,137) = 15.59; p < .001),
anxious (F(2,137) = 10.63; p < .001), and irritable temperaments
scores (F(2,137) = 11.6; p < .001). In contrast, no diﬀerences were
found regarding hyperthymic temperament. Post-hoc analysis showed
that ADHD and BD groups presented higher scores than HC group in the
four mentioned temperaments, whereas there were no diﬀerences between ADHD and BD groups in any of the ﬁve temperaments (see
Table 1).
Of the 60 patients with ADHD included in the sample, 23 of them
(38.3%) surpassed the cutoﬀ score for at least one of the ﬁve aﬀective
temperaments evaluated by the scale TEMPS-A. Cyclothymic temperament was the most frequent (n = 15; 25%), followed by irritable
temperament (n = 10; 16.7%) and then, in equal proportions, the depressive and anxious temperaments (n = 6; 10% respectively). None of
the patients presented scores above the cutoﬀ score for hyperthymic
temperament.

3.2. Depressive symptoms in ADHD patients versus BD and HC groups
Signiﬁcant between-groups diﬀerences were found for all variables
related to depressive symptoms, namely, total depressive symptoms (F
(2,137) = 28.08; p < .001), somatic-aﬀective symptoms (F(2,137) =
27.94; p < .001), cognitive symptoms (F(2,137) = 17.45; p < .001),
neurovegetative symptoms (F(2,137) = 21.47; p < .001), suicidal
thoughts (F(2,137) = 7.71, p = .001), and irritability (F(2,137) =
4.65, p = .011). The post-hoc analysis of these comparisons revealed
that both clinical groups (ADHD and BD) showed signiﬁcantly higher
scores on all measures of depressive symptoms compared with nonclinical controls. In contrast, the ADHD and BD groups diﬀered from
each other only by neurovegetative symptoms of depression (p = .003),
for which the BD group showed signiﬁcantly higher scores than the
ADHD group.

3.5. Correlates of aﬀective temperamental traits in ADHD patients
Signiﬁcant positive correlations were observed between total depressive symptoms and scores of depressive (r = .52, p < .001), cyclothymic (r = .49, p < .001), irritable (r = .55, p < .001) and anxious
(r = .48, p < .001) temperaments (see Table 2). In addition, signiﬁcant
positive correlations were found between the same four temperaments
and the scores for somatic-aﬀective domain of BDI-II (r = .45, p < .001;
r = .46, p < .001; r = .45, p < .001; r = .46, p < .001, respectively)
cognitive domain of BDI-II (r = .51, p < .001; r = .44, p < .001; r =
.58, p < .001; r = .41, p = .001) and irritability (r = .43, p = .001; r =
.27, p = .041; r = .41, p = .001; r = .35, p < .01). Meanwhile, suicidal
thoughts were positively correlated with cyclothymic (r = .31, p =
.017), irritable (r = .37, p < .01), and anxious (r = .26, p = .047)

3.3. Correlates of depressive symptoms in ADHD patients
Signiﬁcant positive correlations were found between depressive
symptoms (total BDI-II score) and measures of inattention (ADHD-RS-I;
r = .39, p < .001), hyperactivity/impulsivity (ADHD-RS-HI; r = .48,
p < .001), impulsivity (BIS-11; r = .32, p < .05), trait anxiety (STAI-R;
r = .72, p < .001), and executive deﬁcits (FrSBe; r = .56, p < .001). A
signiﬁcant negative correlation between depressive symptoms and
quality of life in patients with ADHD (AAQoL; r = −.78, p < .001) was
observed.
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groups showed signiﬁcantly higher means for all measures of depressive
symptoms compared with the HC group (see Table 3). The ADHDTEMPS– group showed signiﬁcant diﬀerences from the HC group in
total depressive symptoms (p < .001), the somatic-aﬀective dimension
of the BDI-II (p < .001), cognitive subdomain of BDI-II (p = .043), and
neurovegetative symptoms of depression (p = .026) and no diﬀerences
in symptoms of irritability and suicidal thoughts. The ADHD-TEMPS+
group presented signiﬁcantly higher means than the ADHD-TEMPS–
group in total depressive symptoms (p = .001), somatic-aﬀective dimension of BDI-II (p = .007), and cognitive dimension of BDI-II (p =
.002). No signiﬁcant diﬀerences for other measures of mood between
these two groups were found.
The ADHD-TEMPS+ group did not diﬀer signiﬁcantly in any of the
depressive measures compared with the BD group. However, signiﬁcant
diﬀerences between ADHD-TEMPS– and BD groups were found for total
depressive symptoms (p = .001), the somatic-aﬀective dimension of the
BDI-II (p = .001), cognitive dimension of BDI-II (p = .004), neurovegetative symptoms of depression (p = .001), and suicidal thoughts
(p < .027). Finally, no diﬀerences between ADHD-TEMPS– and BD
were found regarding irritability.

Table 2
Correlations between aﬀective temperamental traits, depressive symptoms, and other
clinical measures in patients with ADHD.

BDI-II Total
BDI-II AS
BDI-II Cog
BDI-II NV
BDI-II Suic
BDI-II Irrit
ADHD-RS-I
ADHD-RS-HI
BIS-11
STAI-R
AAQoL
FrSBe-DE

TEMPS-D

TEMPS-C

TEMPS-H

TEMPS-I

TEMPS-A

.52***
.45***
.51***
.19
.25
.43**
.33*
.23
.20
.52***
− .37**
.40**

.49***
.46***
.44***
.31*
.31*
.27*
.20
.27*
.39**
.43**
− .44**
.35*

− .11
− .20
.02
− .10
.02
− .11
− .08
.30*
.27*
− .16
− .02
− .07

.54***
.45***
.58***
.21
.37**
.42**
.26
.53***
.42**
.55***
− .52***
.42**

.48***
.46***
.41**
.23
.26*
.35**
.25
.39**
.12
.51***
− .40**
.33*

Note: TEMPS-D = Depressive Temperament; TEMPS-C = Cyclothymic Temperament;
TEMPS-H = Hyperthymic Temperament; TEMPS-I = Irritable Temperament; TEMPS-A
= Anxious Temperament; BDI II = Beck Depression Inventory II; BDI-II AS = somaticaﬀective domain of BDI-II; BDI-II Cog = cognitive domain of BDI-II; BDI-II NV = neurovegetative symptoms of BDI-II; BDI-II Suic = suicidal thoughts item of BDI-II; BDI Irrit
= irritability item of BDI-II; ADHD-RS-I = ADHD Rating Scale-Inattention; ADHD-RS-HI
= ADHD Rating Scale-Hyperactivity/Impulsivity BIS-11 = Barratt Impulsivenes Scale11; STAI-R = State-Trait Anxiety Inventory-Trait Subscale; AAQoL = Adult ADHD
Quality of Life Scale; FrSBe-DE = Frontal Systems Behaviors Scale – Executive dysfunction subscale.
* p < .05.
** p < .01.
*** p < .001.

3.7. Other clinical measures in ADHD-TEMPS+ group versus ADHDTEMPS–, BD, and HC groups
Signiﬁcant diﬀerences between ADHD-TEMPS+, ADHD-TEMPS–,
BD, and HC groups were found in impulsivity scores (BIS-11; F(3,136)
= 24.32, p < .001). The post-hoc analysis of these comparisons revealed that the ADHD-TEMPS+ group showed signiﬁcantly higher levels of impulsivity compared with the ADHD-TEMPS– (p = .01), BD
(p < .001), and HC groups (p < .001). Meanwhile, the ADHD-TEMPS–
group presented signiﬁcantly higher levels of impulsivity than the HC
group (p < .001), but showed no signiﬁcant diﬀerences with the BD
group. In addition, the BD group showed signiﬁcantly higher levels of
impulsivity in comparison with the HC group (p < .001).
Regarding anxiety, signiﬁcant diﬀerences between groups were
obtained (F = 18.82, p < .001). Post-hoc analysis revealed that the
ADHD-TEMPS+ group showed signiﬁcantly higher levels of anxiety
compared with the ADHD-TEMPS– (p < .001) and HC groups
(p < .001) but not compared with the BD group. The BD group showed
higher levels of anxiety than the HC group (p < .001) but no diﬀerences
with both ADHD groups. The ADHD-TEMPS– group manifested higher
levels of anxiety than the HC group (p = .004).
Finally, signiﬁcant diﬀerences between ADHD-TEMPS+ and ADHDTEMPS– groups were found when comparing dysexecutive symptoms (F
(1,49) = 15.30, p < . 001), and quality of life scores (F(1,47) = 14.38,
p < .001).

temperaments. Finally, scores corresponding to the neurovegetative
symptoms of depression showed a signiﬁcant positive correlation only
with cyclothymic temperament scores (r = .31, p < .05).
Regarding other clinical measures, inattention (ADHD-RS-I) was
positively correlated with depressive temperament (r = .33, p < .05),
and hyperactivity/impulsivity (ADHD-RS-HI) was positively correlated
with cyclothymic (r = .27, p < .05), hyperthymic (r = .30, p < .05),
irritable (r = .53, p < .001), and anxious (r = .39, p < .01) temperaments.
Scores of impulsivity (BIS-11) were positively correlated with cyclothymic (r = .39, p < .01), hyperthymic (r = .27, p < .05), and irritable (r = .42, p < .01) temperaments scores. Trait anxiety scores
(STAI-R) were positively correlated with depressive (r = 52, p < .001),
cyclothymic (r = .43, p < .01), irritable (r = .55, p < .001), and anxious (r = .51, p < .001) temperaments.
Finally, signiﬁcant negative correlations were observed between the
scores of quality of life (AAQoL) and the scores corresponding to depressive (r = .37, p < .01), cyclothymic (r = .44, p < .01), irritable (r
= .52, p < .001), and anxious (r = .40, p < .01) temperaments.
Meanwhile, dysexecutive symptoms were positively correlated with
depressive (r = .40, p < .01), cyclothymic (r = .35, p < .05), irritable
(r = .42, p < .01), and anxious (r = .33, p < .05) temperaments.

4. Discussion
This study investigated the characteristics of depressive symptoms
and the role of aﬀective temperamental traits in adults with ADHD, BD
patients, and HCs. The main ﬁndings revealed, ﬁrst, that the ADHD
group as a whole showed levels of depression comparable to BD patients, and only neurovegetative symptoms of depression distinguished
the two conditions. Second, more than a third of ADHD patients presented aﬀective temperamental traits that were associated with more
severe depressive symptoms, anxiety, and impulsivity. Third, this subgroup of patients expressed a similar pattern of depressive symptoms
than bipolar patients and may be considered an aﬀective variant of
ADHD.
In more detail, the ﬁrst aim of this study was to assess the speciﬁc
characteristics of depressive symptoms and their clinical and functional
impact in adults with ADHD compared with patients with BD and HC
participants. As expected, the results indicated that patients with ADHD
had signiﬁcantly higher levels than non-clinical controls in all variables
related to depressive symptoms. On the contrary, these scores did not

3.6. Depressive symptoms in ADHD patients with aﬀective temperamental
traits versus ADHD patients without aﬀective temperamental traits, BD
patients, and HCs
For this analysis, the ADHD group was stratiﬁed in two subgroups:
those who scored positive (above the cutoﬀ) for the presence of any of
the aﬀective temperaments (ADHD-TEMPS+) and those who not
(ADHD-TEMPS–). Signiﬁcant diﬀerences were found between ADHDTEMPS+, ADHD-TEMPS–, BD, and HC, when comparing overall scores
of the BDI-II (F(3,136) = 28.02, p < .001), somatic-aﬀective subdomain of BDI-II (F(3,136) = 25.15, p < .001), cognitive subdomain of
BDI-II (F(3,136) = 20.89, p < .001), neurovegetative symptoms (F
(3,136) = 15.5, p < .001), irritability (F(3,136) = 7.09, p < .001) and
suicidal thoughts (F(3,136) = 7.53, p < .001) (see Table 3). Post-hoc
analysis of these comparisons showed that ADHD-TEMPS+ and BD
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Table 3
Comparison of depressive symptoms, impulsivity, and anxiety between ADHD TEMPS+, ADHD TEMPS–, BD, and HC groups.
ADHD TEMPS+
(n = 23)

BDI-II Total
BDI-II AS
BDI-COG
BDI-II NV
BDI-II Suic
BDI Irrit
BIS-11
STAI-R

ADHD TEMPS–
(n = 37)

BD
(n = 50)

Mean

SD

Mean

SD

Mean

SD

28.26
17.00
11.78
3.30
.65
1.32
72.30
43.48

12.11
7.52
6.33
1.84
.71
1.25
15.30
9.50

16.03
10.49
5.70
2.49
.27
.57
59.76
31.51

9.86
6.25
4.68
1.63
.45
.69
15.10
8.62

25.52
16.06
9.46
3.96
.62
.90
55.18
36.84

11.75
7.29
5.23
2.06
.67
.81
13.63
12.02

HCs
(n = 30)
Mean

6.77
4.28
2.53
1.23
.10
.33
38.27
22.27

ANOVA

Post-Hoc tests

SD

F

p

TEMPS+
vs
TEMPS–

TEMPS+
vs BD

TEMPS+
vs HCs

TEMPS–
vs BD

TEMPS–
vs HCs

BD vs HCs

5.53
4.11
2.47
1.43
.31
.61
16.09
12.57

28.02
25.15
20.89
15.50
7.53
7.09
24.32
18.82

< .001
< .001
< .001
< .001
< .001
< .001
< .001
< .001

.001
.007
.002
ns
ns
ns
.01
< .001

ns
ns
ns
ns
ns
ns
< .001
ns

< .001
< .001
< .001
< .001
.01
.012
< .001
< .001

.001
.001
.004
.001
.027
ns
ns
ns

< .001
< .001
.005
.026
ns
ns
< .001
.004

< .001
< .001
< .001
< .001
< .001
.019
< .001
< .001

Note: BDI II = Beck Depression Inventory II; BDI-II AS = somatic-aﬀective domain of BDI-II; BDI-II COG = cognitive domain of BDI-II; BDI-II NV = neurovegetative symptoms of BDI-II;
BDI-II Suic = suicidal thoughts item of BDI-II; BDI Irrit = irritability item of BDI-II; BIS-11 = Barratt Impulsiveness Scale-11; STAI-R = State-Trait Anxiety Inventory-Trait Subscale.

frequency by irritable temperament (16.7%). Interestingly, these two
temperaments are associated with traits of instability that can be linked
with the emotional lability described in adults with ADHD (Skirrow
et al., 2013). In comparison with preceding studies about aﬀective
temperaments in ADHD, the rates of this study were higher than the
global 25% reported by Ekinci et al. (2013), but much lower than the
75% obtained by Landaas et al. (2012) for cyclothymic temperament.
Although the diﬀerences with the former may be attributed to diﬀerences in the samples under study, the latter may be accounted for by a
lower cutoﬀ used in the study by Landaas et al. (2012).
Regarding their clinical impact, the scores of aﬀective temperamental traits correlated positively with the intensity of total symptoms,
subdomains, and speciﬁc symptoms of depression, in accordance with
the hypothesis that aﬀective temperaments may enhance the expression
of mood disturbances across disorders (Solmi et al., 2016). Likewise,
the scores of aﬀective temperamental traits were positively correlated
with scores of ADHD core symptoms, impulsivity, and anxiety and
negatively correlated with scores of quality of life. These observations
support the idea that aﬀective temperamental traits are globally associated with more severe clinical manifestations in adults with ADHD, as
reported by Landaas et al. (2012).
A third aim was to compare depressive symptoms and other clinical
characteristics in adults with ADHD with aﬀective temperamental
traits, ADHD without aﬀective temperamental traits, individuals with
BD, and HCs. As hypothesized, the ADHD-TEMPS+ group presented
higher scores than the ADHD-TEMPS– group for total depressive and
somatic-aﬀective symptoms, but there were no diﬀerences with the BD
group in any of the depression-related measures. In contrast, the BD
group showed higher scores than the ADHD-TEMPS– group for total
depressive symptoms, somatic-aﬀective dimension, neurovegetative
symptoms, and suicidal thoughts. The comparison between ADHDTEMPS– and BD groups revealed the clear diﬀerences that we originally
expected to ﬁnd between BD patients and the whole group of ADHD
regarding depression severity and symptomatic proﬁle. Despite this, it
is necessary to remark that the ADHD-TEMPS– group continued to show
higher levels of depression than did the HCs. Consequently, the comparison between ADHD-TEMPS– and ADHD-TEMPS+ groups depicted
two distinguishable clinical presentations concerning depressive
symptoms in ADHD patients: on one hand, a more typical ADHD group
with milder depressive symptoms, and on the other hand, an aﬀectivelike variant of ADHD with a heavy load of depressive symptoms and
with the symptom proﬁle of an aﬀective disorder. This characterization
is in concordance with Landaas et al. (2012), but the proportion of
patients in each group diﬀers between studies, being in our case that
the typical ADHD with mild depressive symptoms was more frequent.
Notably, the ADHD-TEMPS+ group also showed higher levels of impulsivity than did the ADHD-TEMPS– and BD groups. Hence, as already

show signiﬁcant diﬀerences with the BD group regarding total intensity
of depressive symptoms, symptomatic subdomains of the BDI-II, irritability, and suicidal thoughts. The latter result departs from the previsions of our hypotheses and highlights the relevance of depressive
symptoms in ADHD. However, signiﬁcant diﬀerences between ADHD
and BD groups were observed on neurovegetative symptoms of depression (symptoms of sleep, appetite, and sexual desire). This result is
important because, as an expression of dysregulated biological mechanisms in mood disorders, neurovegetative symptoms of depression
may be a useful marker in diﬀerential diagnosis between ADHD and
primary aﬀective disorders. Otherwise, these ﬁndings underscore the
relevance of the assessment of speciﬁc symptoms of depression, instead
of global ratings of severity (Fried, 2015).
In addition, as expected, the presence of depressive symptoms in
patients with ADHD correlated with greater intensity of core ADHD
symptoms, that is, inattention and hyperactivity/impulsivity. This last
point was also corroborated in impulsivity scores measured through the
BIS-11 scale. One possible explanation for these eﬀects lies in the executive deﬁcits associated with depression. Several studies in major
depression have shown deﬁcits in neuropsychological tests associated
with executive tasks, as well as evidence of dysregulated neural activity
in prefrontal areas (Rogers et al., 2004; Clark et al., 2009). Our results
conﬁrmed the positive association between depression scores and executive deﬁcits. Hence depressive symptoms may amplify primary executive deﬁcit, which, in turn, could increase inattention and impulsivity due to decreased inhibitory control.
In addition, depressive symptoms in the present study correlated
positively with the presence of anxiety symptoms measured with the
STAI-R scale. This ﬁnding is consistent with the broad general literature
showing the usual co-presence of depression and anxiety syndromes
(Brown et al., 1998, 2001; Brown and Barlow, 2009) and previous
studies in ADHD in which depression and anxiety usually coexist
(Fischer et al., 2007; Yang et al., 2013; Torrente et al., 2014). Finally,
higher levels of depressive symptoms were associated with lower levels
of quality of life, conﬁrming the idea that depressive symptoms contribute to the burden of disease.
The second objective of this study was to evaluate the prevalence
and clinical inﬂuence of aﬀective temperamental traits in adults with
ADHD. The results revealed that patients with ADHD presented higher
scores than the HC group for all temperamental traits, except for hyperthymic temperament, but no diﬀerences with the BD group in any of
them. This pattern of results is mostly in agreement with previous
studies about aﬀective temperaments in adults with ADHD (Landaas
et al., 2012; Ekinci et al., 2013; Eich et al., 2014). In addition, a considerable percentage of patients with ADHD (38%) scored above the
cutoﬀ score for at least one temperament. The most common variant
was found to be cyclothymic temperament (25%), followed in
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Role of the funding source

suggested by correlational analysis, the presence of temperamental
traits not only ampliﬁes aﬀective symptoms but also enhances some of
the speciﬁc features of ADHD itself. In other words, ADHD patients with
aﬀective temperament seem to constitute a mixed clinical presentation
with characteristics both of ADHD and of a primary aﬀective disorder.

This research was supported by INECO Foundation. The funding
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4.1. Limitations

Acknowledgments

The ﬁrst limitation of this study is the reduced size of the samples
under study. Specially, stratifying the ADHD sample to compare subgroups with and without aﬀective temperamental traits may have led to
a loss of statistical power to detect small diﬀerences between groups.
However, it is reassuring that the diﬀerences found in such comparisons
were statistically robust.
As a second limitation, because the sample was obtained in a single
clinic specialized in the treatment of adults with ADHD, it is possible
that patients portrayed in this investigation represent an extreme in the
continuum of severity of the disorder. Thus we cannot to rule out that
individuals from a community sample display less severe depressive
symptoms. For this reason, it should be emphasized that the interpretation and application of these results should be restricted to clinical
contexts analogous to the present study.
Lastly, because of its cross-sectional design, the capacity to establish
causal relationships from the obtained data is limited. Although the
relationship between aﬀective temperamental traits and depressive
symptoms is reﬂected signiﬁcantly both in correlational analyzes and in
between-groups comparisons, the demonstration of a causal link between them and its direction would require a further predictive or experimental study. Also, considering that both ADHD and aﬀective
temperaments have their roots in childhood, a longitudinal study may
help to elucidate the developmental relationship between them and
their reciprocal inﬂuences along life.
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