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a b s t r a c t

Background: Emotional dysregulation in subjects with attention deficit and hyperactivity disorder
(ADHD) is a topic of growing interest among clinicians and researchers. The present study aims at in-
vestigating components of emotional dysregulation in adults ADHD compared to subjects suffering from
bipolar disorder (BD).
Methods: A total of 150 adults ADHD, 335 adults BD subjects and 48 controls were assessed using the
Affective Lability Scale (ALS) and the Affect Intensity Measure (AIM), measuring respectively emotion
lability and emotion responsiveness.
Results: ADHD and BD subjects scored significantly higher on the ALS compared to controls (p¼0.0001). BD
subjects scored above ADHD ones (3.07 (SD¼0.66) vs. 2.30 (SD¼0.68); po0.0001). The average total scores
achieved on the AIM were significantly different for the three groups (p¼0.0001) with significantly higher
scores for ADHD subjects compared to BD ones (3.74 (SD¼0.59) vs. 3.56 (SD¼0.69); po0.0001).
Limitations: Suspected cases of ADHD in the BD and control groups were derived from the Wender Utah
Rating Scale (WURS). This study is a retrospective one.
Conclusion: Our study thus highlights the importance of emotional dysregulation in adults suffering from
ADHD, showing that they display higher emotional intensity than bipolar disorder subjects and controls.
Although the current diagnostic criteria of ADHD do not contain an emotional dimension, a better re-
cognition of the significance of emotional responsiveness in ADHD patients can improve the care afforded to
these patients, beyond the inattentive and hyperactive/impulsive components.

& 2016 Elsevier B.V. All rights reserved.
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1. Introduction

Attention deficit hyperactivity disorder (ADHD) is a disabling
neurodevelopmental disorder. It is estimated that 2.5–5% of the
general adult population suffer from this disorder (Fayyad et al.,
2007; Ginsberg et al., 2014; Kessler et al., 2006; Simon et al.,
2009). The diagnosis is harder to establish for adults than it is
with children since it shares numerous symptoms with other
psychiatric pathologies (Ginsberg et al., 2014). Emotional dysre-
gulation can be defined by excessive expression and experience of
emotions with rapid and poorly controlled shift in emotions and
abnormal allocation of attention to emotional stimuli. Emotional
dysregulation is frequently encountered in ADHD patients (Robi-
son et al., 2008) and is also common in other disorders such as
bipolar disorder (BD) or borderline personality disorder (BPD).
Furthermore, the emotional dysregulation, and other related di-
mensions such as impulsiveness, might explain the high rate of
comorbidity between ADHD and these two disorders. Indeed,
among patients suffering from BPD, approximately 16% also suffer
from ADHD and more than 40% had ADHD symptoms during
childhood (Philipsen et al., 2008). Additionally, approximately 20%
of subjects suffering from BD also suffer from ADHD (Perroud
et al., 2014; Wingo and Ghaemi, 2007). Some authors even sug-
gested the existence of a common diathesis rendering subjects
vulnerable to BD and ADHD (Baud et al., 2011).

Emotional dysregulation has been extensively studied among
patients suffering from BD and is marked essentially by emotional
hyper-responsiveness (Henry et al., 2012; Henry et al., 2008), poor
recognition and acceptance of emotions and difficulties in adapting
behaviours to experienced emotions (Van Rheenen et al., 2015).
During manic or mixed episodes, patients show a very high degree
emotional hyper-responsiveness. During depressive phases, two
types of patients are identified: those who show emotional hypo-
responsiveness and those who show emotional hyper-responsive-
ness; with the latter being probably more at risk of experiencing
mixed episodes (Henry et al., 2012). This emotional dysregulation
continues during euthymic phases and is related with an increase in
the frequency of relapses (M’Bailara et al., 2009). Moreover, the
severity of symptoms during manic, mixed or depressive episodes is
correlated with the severity of the pre-existing emotional dysre-
gulation during euthymic phases (Van Rheenen et al., 2015). Finally,
patients with impulsiveness issues are more at risk of relapsing into
an hypomanic or manic mode, whereas patients who lacks strate-
gies to regulate their emotions are more at risk of relapsing into a
depressive mode (Van Rheenen et al., 2015).

Concerning ADHD, clinicians and researchers are increasingly
interested in the issue of emotional dysregulation (Shaw et al.,
2014). Indeed, besides the two traditional domains of attention
deficits and hyperactivity/impulsivity, more and more researchers
support the view of a third dimension characterized by poor
emotional regulation (Shaw et al., 2014).

Although several scales are available to measure emotional
dysregulation, no consensus has been reached to define the best
measurement to be used in research settings. However, as the
Affective Lability Scale (ALS) (Harvey et al., 1989) and the Affect
Intensity Measure (AIM) (Flett et al., 1988; Larsen and Diener, 1985,
1986; Mathieu et al., 2014) are the most commonly used scales to
assess emotional dysregulation in borderline and in bipolar pa-
tients, diseases in which emotional dysregulation is particularly
salient (Marwaha et al., 2014), we decided to choose these scales
for our study to assess this dimension. Although these two scales
examine different aspects of emotional dysregulation, respon-
siveness for the AIM and lability for the ALS, they are strongly
correlated: the higher the lability, the higher the responsiveness,
and inversely (Henry et al., 2008). For patients suffering from
ADHD, emotional lability, as measured by the ALS, has only been
studied by one group (Skirrow and Asherson, 2013; Skirrow et al.,
2014), while the degree of emotional responsiveness measured by
the AIM has never been examined (Marwaha et al., 2014). Our aim
is therefore to assess emotional dysregulation among subjects
suffering from ADHD, by comparison with subjects suffering from
BD and control subjects, with a focus on two dimensions: emo-
tional lability (ALS) and emotional responsiveness (AIM). Fur-
thermore, we are also keen to test the internal validity of these
two scales for ADHD sufferers.

2. Method

2.1. Participants

One hundred and fifty subjects suffering from ADHD were re-
cruited in the Psychiatric Specialties Service of Geneva’s University
Hospitals (Switzerland), in an ambulatory unit specialized for
adult ADHD that offers assessing and medical care. Patients are
referred to this unit by general practitioners and private or hos-
pital psychiatrists for diagnostic assessment and possibly care.
Patients are assessed by psychiatrists specialized in adult ADHD
according to the criteria of the DSM-IV-TR (American Psychiatric
Association, 2000) and on collected clinical and anamnestic data.
Anamnestic data refers to medical histories, family history, onset
of the disorder and previous treatments usually collected during
the interview with patient The patients also fill in self-reported
questionnaires, the Adult ADHD Self-Report Scale (ASRS v1.1)
(Adler et al., 2006; Kessler et al., 2005) and the Wender Utah
ADHD Rating Scale (WURS) (Romo et al., 2010; Ward et al., 1993)
and undergo structured clinical interviews, the Diagnostic Inter-
view for ADHD in adults (DIVA 2.0) and the French version of the
Diagnostic Interview for Genetic Studies (DIGS) (Nurnberger et al.,
1994; Preisig et al., 1999). The DIVA 2.0 was used to ascertain the
number of attentional and/or impulsive/hyperactive symptoms
according to DSM-IV criteria and help in deciding whether or not
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to retain ADHD diagnosis. The ASRS v1.1 includes 18 items for the
assessment of ADHD severity. It has proved to be relatively reliable
to detect ADHD subjects and is useful as a screening tool. The
participants score each item on a 0-4 Likert scale, based on their
observations during the six previous months. Concerning the
WURS, we have used the short version which includes 25 items.
Subjects with a score 446 are considered as having ADHD during
childhood. The DIGS is used in this study to establish the co-
morbidity diagnoses and only axis-1 comorbidities were con-
sidered. However, since our centre is also specialized in the diag-
nosis and treatment of BPD sufferers, ADHD patients with a bor-
derline comorbidity were excluded from the study (Prada et al.,
2014).

The group of subjects suffering from BD includes 235 subjects
recruited in France for a research protocol investigating the genetic
and environmental susceptibility factors to bipolar disorders. The
diagnoses of BD were established by either psychiatrists or psy-
chologists. The patients with BD were euthymic when included in
the study. Euthymic state was defined by the treating psychiatrist's
clinical examination and confirmed by 1) a score o12 on the
Montgomery-Åsberg Depression Scale (Montgomery and Asberg,
1979) and a score o6 on the Bech Mania Scale (Bech et al., 1978).
All participants answered the French version of the DIGS. The
patients also filled in the WURS.

The control group includes 48 subjects recruited among den-
tistry students and doctors at the University of Geneva.

The Ethics Committees in each centre approved the study and
all participants gave their written informed consent.

2.2. Measurements

Emotional dysregulation was studied through two dimensions,
lability and responsiveness, respectively measured by:

ALS - Affective Lability Scale: emotional lability was measured
with the French version of the ALS (Guile et al., 2009; Oliver and
Simons, 2004), in its extended form (54 items). In this self-ques-
tionnaire, respondents are asked to describe their emotions with a
0–3 score (not at all characteristic to very characteristic). The items
are grouped in six sub-dimensions that examine variations from
normal mood to depression (11 items), euphoria (12 items), an-
xiety (7 items), anger (7 items), from anxiety to depression (8
items) and from depression to elation (9 items). The score of each
sub-dimension is the sum for each item divided by the number of
items. The gross total is the sum of the scores for each question
and the total score is equal to the sum of scores for each item
divided by 54. With adult respondents and in its French version,
the ALS shows high internal coherence (section alpha between
0.73 and 0.89, and intersection correlations between 0.64 and
0.81) as well as acceptable test-retest reliability (section correla-
tions between 0.48 and 0.86) (Guile et al., 2009).

AIM – Affect Intensity Measure: it is a self-questionnaire that
includes 40 items that examine the emotional intensity experi-
enced by the subject in various situations. The emotions are either
positive or negative. The items are scored from 1 to 6. The AIM has
high internal coherence (alpha coefficient ¼0.90-0.94) and a time
reliability for three months of 0.81 (test-retest reliability).

2.3. Statistical analysis

Analytic and descriptive statistics were done using STATA 13.0
software (Statacorp, 2013). The distribution of ALS scores was not
normal, and we therefore carried out non parametric Kruskall-
Wallis tests to draw comparisons between the three groups, and
Mann Whitney tests to draw group-to-group comparisons. The
distribution of scores of the AIM being normal, we conducted a
one-way analysis of covariance (ANCOVA) for the comparison of

the three groups and a Hotelling test for the group-to-group
comparison, taking gender into account. Similarly, we conducted
sensitivity analyses by excluding ADHD sufferers with a bipolar
disorder comorbidity, and bipolar disorder sufferers with a WURS
446.

For the ADHD group, we also carried out multilinear regres-
sions to identify the factors associated with ALS and AIM. The
factors included in the multivariate regression model were the
type of ADHD, age, gender, marital status, socio-professional ca-
tegory and the presence of axis-1 comorbidities.

The internal consistency of these scales was assessed with an
alpha Cronbach measurement. For all the analyses, the alpha risk
was of 0.05.

3. Results

3.1. Description of the sample

The sample included 533 subjects: 150 subjects had a main
diagnosis of ADHD, 335 had a main diagnosis of BD, and 48 were
control subjects (see Table 1).

There were significantly more men in the ADHD group than in
the BD group (Chi2(1)¼18.16; po0.0001). The marital status was
significantly different in the ADHD and the BD groups (Chi2(5)¼
30.10; po0.0001). The subjects in the ADHD group were sig-
nificantly younger than the subjects in the BD group (Mann-
Whitney test. z¼�5.36; po0.0001). There was no significant dif-
ference according to the socio-professional category (Chi2(3)¼
7.61; p¼0.06). There was a significant difference between control
subjects, ADHD subjects and BD subjects according to gender (Chi2
(2)¼18.39; po0.0001) and age (Kruskal-Wallis test: Chi2(2)¼
31.53; p¼0.0001).

Among subjects with ADHD, 72 subjects (48.0%) had a mixed
type of ADHD, 48 subjects (32.0%) had an inattentive type of ADHD
and 7 subjects (4.7%) had a hyperactive-impulsive type of ADHD.
For 23 subjects (15.0%), the DIVA scale was not filled in: the ADHD
diagnosis was established following the clinical interview, with no
retrospective means of determining the type of ADHD.

Table 1
Socio-demographic characteristics of ADHD, BD and control subjects.

ADHD BD Control Total

n % n % n %

Gender
Man 99 66 151 45.1 23 47.9 273

Marital status
Single 72 51.4 96 29.2
Married 46 32.9 174 52.9 220
Separated 10 7.1 10 3.0 20
Divorced 12 8.6 43 13.1 55
Widower 0 0.0 5 1.5 5
Not filled-in 0 0.0 1 0.3 1

Socio-professional category
Active 73 48.7 201 60.0
Unemployed/Students/Retirees 65 43.3 114 34.0 179
Disability benefits/Disabled 12 8.0 17 5.1 29
Not filled-in 0 0 3 9.0 3

Presence of comorbidities 101 67.3 101 30.2 202
m SD m SD m SD

Age 37.7 11.5 44.0 12.1 39.5 11.2

m¼mean.
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3.2. ALS-AIM

Neither age nor gender were associated with the ALS (respec-
tively p¼0.71 and p¼0.06). The average total score achieved on
the ALS was significantly different for the three groups (control
group (3): m¼1.45 (SD¼0.49), ADHD(1): m¼2.30 (SD¼0.68) and
BD group(2): m¼3.07 (SD¼0.66); Kruskall-Wallis test: Chi2(2)¼
191.3; p¼0.0001). These average values were significantly differ-
ent between each group taken two-by-two (Mann-Whitney test:
1vs2, z¼�10.30 po0.0001; 1vs3, z¼7.11 po0.0001; 2vs3,
z¼10.47 po0.0001) (Fig. 1).

The average scores achieved for each dimension of the ALS
were significantly different for the three groups (Table 2).

The average values for each dimension were also significantly
different for each group taken two-by-two (po0.0001).

Age was not associated with the AIM (p¼0.14). Gender was
associated with the AIM (po0.0001): women had significantly
higher scores at the AIM. ANCOVA and Hotelling tests were
therefore adjusted for gender. The average total scores achieved on
the AIM were significantly different for the three groups [control
group (3): m¼3.40 (SD¼0.51), BD group (2): m¼3.56 (SD¼0.69)
and ADHD group (1): m¼3.74 (SD¼0.59) (ANCOVA: F(2, 532)¼
10.02; p¼0.0001)].

3.3. Sensitivity analyses

We then conducted sensitivity analyses considering ADHD
subjects without BD (n¼139), BD subjects with a WURS score
r46 (n¼289) and control subjects with a WURS score r46
(n¼44). The average total score achieved on the ALS was sig-
nificantly different for the three groups (ADHD group (1): m¼2.28
(SD¼0.69), BD group (2): m¼3.16 (SD¼0.62) and control group
(3): m¼1.43 (SD¼0.51); Kruskall-Wallis test. Chi2(2)¼199.71;
po0.0001). These average values were significantly different be-
tween each group taken two-by-two (Mann-Whitney test: 1vs2,
z¼�11.07, po0.0001; 1vs3, z¼10.25 po0.0001; 2vs3, z¼6.74,
po0.0001). With regard to the scores achieved on the AIM, the
average values were significantly different for the three groups
[ADHD group (1): m¼3.74 (SD¼0.60), BD group (2): m¼3.46
(SD¼0.65) and control group (3): m¼3.40 (SD¼0.51) (ANOVA: F
(2, 472)¼16,62; po0.0001)]. These average values were sig-
nificantly different for the ADHD group and the BD group (Ho-
telling test: F(2, 82)¼16.73; po0.0001) and for the ADHD group
and the control group (Hotelling test: F(2, 195)¼11.29; po0.0001).
However, there was no significant difference between the BD
group and the control group (Hotelling test: F(2, 380)¼1.09;
p¼0.33).

3.4. ALS, AIM and ADHD subtypes

Seventy -one subjects (56.7%) had mixed type of ADHD, 48
subjects (38.1%) had attentional type of ADHD and 7 subjects
(5.6%) had impulsive/hyperactive type of ADHD. Subjects with a
mixed type of ADHD had a total average score at the ALS of 2.37
(SD¼0.70). Subjects with an inattentive type of ADHD have a total
average score at the ALS of 2.30 (SD¼0.61). Subjects with a hy-
peractive-impulsive type of ADHD have a total average score at the
ALS of 1.91 (SD¼0.45). There was no significant difference be-
tween the average values of these three groups (Kruskall-Wallis
test: Chi2(2)¼3.82; p¼0.148).

Subjects with a hyperactive-impulsive type of ADHD have a
total average score at the AIM of 3.29 (SD¼0.38). Subjects with an
inattentive type of ADHD have a total average score at the AIM of

Fig. 1. Box plots of ALS and AIM scores in ADHD, BD and control subjects.

Table 2
Average scores for the different dimensions of the ALS and difference between
groups.

ADHD BD Control subjects Chi2 (2df) p

m SD m SD m SD

ALS-A 2.28 0.76 3.11 0.72 1.40 0.58 183.62 o0.0001
ALS-AD 2.44 1.29 3.07 0.82 1.30 0.50 152.90 o0.0001
ALS-Ang 1.97 0.84 3.29 0.69 1.26 0.51 257.19 o0,0001
ALS-E 2.36 0.65 2.93 0.71 1.63 0.54 133.50 o0.0001
ALS-D 2.46 0.71 2.95 0.67 1.62 0.56 126.13 o0.0001
ALS-B 2.26 0.75 3.09 0.73 1.47 0.49 180.16 o0.0001

A¼anxiety; AD¼anxiety to depression; Ang¼anger; E¼euphoria; D¼depression;
B¼depression to elation.
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3.55 (SD¼0.55). Subjects with a mixed type of ADHD had a total
average score at the AIM of 3.92 (SD¼0.60). These three average
values were significantly different (ANOVA: F (2, 126)¼9.00;
po0.0001).

Finally, severity of ADHD as measured by the ASRS v1.1 sig-
nificantly correlated with AIM and ALS scores (Pearson's r¼0.46;
po0.0001 and Pearson's r¼0.64; po0.0001 respectively).

3.5. Internal consistency

The Cronbach's alpha for the AIM was excellent with a value
0.90. The Cronbach's alpha was also good to excellent for each of
the ALS subscales with values comprised between 0.81 and 0.91
and excellent for the ALS total score with an alpha¼0.96.

4. Discussion

Using two self reports we have shown that adults ADHD pa-
tients displayed emotional dysregulation with a higher mood la-
bility and responsiveness in comparison to control following the
same pattern of emotional dysregulation than that in BD patients.
Moreover, in comparison to BD patients, ADHD patients exhibited
a higher responsiveness score.

To our knowledge, there is no study that has compared adult
ADHD patients with BD patients from the perspective of emotional
dysregulation (Marwaha et al., 2014). Our results show that
emotional dysregulation in ADHD is nearly as important in terms
of emotional lability and greater in terms of emotional respon-
siveness than in BD. In other words, ADHD subjects essentially
differ from BD subjects on the perceived emotional intensity, but
not on emotional instability.

Two previous studies relied on the ALS for ADHD subjects
(Skirrow and Asherson, 2013; Skirrow et al., 2014). In these two
studies ADHD subjects showed significantly higher ALS scores
than control subjects for three sub-dimensions that were irrit-
ability, frustration and anger. In our study, those scores are sig-
nificantly different for all of the six sub-dimensions. Many studies
have previously demonstrated that emotional dysregulation is
higher among patients who suffer from ADHD than non ADHD
patients (Shaw et al., 2014), including when anxiety or depression
comorbidities are absent (Reimherr et al., 2005). Some authors
(Baud et al., 2011; Skirrow et al., 2012) have also described simi-
larities between ADHD and mania symptoms, especially in terms
of irritability and thymic lability. One study compared the emo-
tional dynamics among children suffering from ADHD without BD
comorbidity and among children suffering from ADHD with BD
comorbidity. In this study, children with ADHD showed chronic
emotional dysregulation, whereas children with BD showed strong
emotional dysregulation during thymic episodes, which was re-
duced during euthymic periods (Rosen and Epstein, 2010). Our
study, by using the AIM, shed light on the mechanisms underlying
emotional dysregulation in ADHD subjects suggesting that beyond
emotional lability, components of emotional responsiveness are at
play.

Furthermore, we were able to observe that the presence of
axis-1 comorbidities (with the exception of BD) was associated
with higher scores on the ALS and AIM scales. Previous studies
(Sobanski et al., 2010; Surman et al., 2013; Vidal et al., 2014) have
shown similar results, without differentiating between BD and
other axis-1 comorbidities. These two scales therefore seem useful
to assess the weight of comorbidities in emotional dysregulation
among ADHD sufferers. The type of ADHD was not linked to ALS
scores, except for the Anger and Depression/Elation sub-dimen-
sions. However, the type of ADHD was associated with AIM scores:
the mixed form was more closely linked to high scores at the AIM

than the inattentive or hyperactive-impulsive types. Other studies
have also shown that emotional responsiveness is more important
in mixed forms in adults (Reimherr et al., 2005) and children
(Jensen and Rosen, 2004; Maedgen and Carlson, 2000). This is
probably linked to severity of ADHD as in our study subjects with a
mixed type had higher severity of ADHD compared to those suf-
fering from inattentive type (data not shown). In this perspective,
severity of ADHD was strongly correlated to AIM and ALS scores.
Individuals with ADHD and emotional dysregulation were sig-
nificantly more impaired in peer relationships, family life, occu-
pational attainment, and academic performance than those with
ADHD alone (Wehmeier et al., 2010).

It should be noted that gender was not linked to ALS scores,
however, it bears a significant relation to higher AIM scores: wo-
men had significantly higher scores at the AIM. This data confirms
the study of Robison et al. (2008).

The poor emotional regulation strategies for ADHD patients
have possible significant consequences in terms of global func-
tioning and quality of life. Interpersonal relations (at work, in so-
cial situations or with relatives) are poor, often confrontational,
and marked by a large degree of incomprehension. ADHD patients
have thus greater professional instability, fewer work perspectives,
and a lower financial income than control subjects (Biederman
and Faraone, 2006; Doshi et al., 2012; Ginsberg et al., 2014). Re-
garding family and attachment relations, those difficulties gen-
erate higher divorce rates than the general population. Babinski
et al. (2011) have also demonstrated that young girls with ADHD
have a tendency towards confrontational relationships with their
mothers, fewer romantic relations and more depressive symptoms
than control subjects. This emotional dysregulation can also lead
to high-risk behaviours, possibly through poor management of
emotions such as anger, especially while driving: ADHD subjects
are more likely of being involved in serious accidents, speeding
violations or other infractions of traffic regulations than control
subjects (Chang et al., 2014; Fried et al., 2006). Our results thus
suggest that emotional dysregulation is stronger in severely af-
fected subjects and should thus be considered when assessing and
treating these patients.

Our study highlighted the interest to assess dimensions such as
emotional dysregulation in disorders, which have some close
clinical characteristics leading to some confusion in differentiating
both diagnosis (Wingo and Ghaemi, 2007). To our knowledge and
to date, there was no study comparing adult ADHD patients to
bipolar disorder ones from the perspective of emotional dysregu-
lation (Marwaha et al., 2014). This approach is also interesting to
better understand the mechanisms which could be involved in
such disturbances. Disorders with a high emotional dysregulation
could have common genes or environmental factors for the de-
terminism of the disease (Baud et al., 2011; Skirrow et al., 2012).

Some studies (Etain et al., 2008; Marwaha et al., 2016) showed
that BD type 1 subjects with a history of childhood trauma had
higher affective instability than those without such a history. ADHD
is considered as a neurodevelopmental disorder with symptoms
such as impulsivity and attention deficits often arising early in the
life of an individual and sometimes disrupting the crucial link with
the caregivers ultimately leading to childhood trauma. Indeed,
ADHD subjects report more history childhood maltreatment such as
emotional abuses or neglects than controls and this might be one of
the reasons why some of these subjects display, as adults, emotional
dysregulation (Becker and McCloskey, 2002; Flisher et al., 1997;
Prada et al., 2014). In this perspective, emotional dysregulation in
adults suffering from ADHD may represent a clinical trace of
childhood maltreatment such as it is also evoked in borderline pa-
tients. Future researches should focus on this issue and try to link
this dimension to biological traces of childhood maltreatment such
as epigenetic ones (Perroud et al., 2016).
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Neuroimaging studies have found that emotional lability and
responsiveness could result from to the automatic activity of the
amygdala and with the regulation of such activity, relying on a
prefrontal network including the lateral prefrontal cortex, the
anterior cingulate cortex and the orbitofrontal cortex (Purper
Ouakil et al., 2014; Villemonteix et al., 2015). Specifically for ADHD,
some authors describe an altered connectivity between regions
dedicated to emotional regulation and morphological alterations
of the amygdala in children with ADHD (Kasparek et al., 2015). In a
study by Posner et al., (2011), subjects suffering from ADHD show
a left amygdala hyperactivity that is more important than control
subjects. Brotman et al., (2010) have demonstrated that, faced with
emotional stimuli, children suffering from ADHD have greater
amygdala hyperactivity than children suffering from bipolar dis-
order. In BD, there are an increased right parahippocampal gyrus
and subgenual cingulate gyrus effective connectivity (Houenou
et al., 2011) and reduced activation of the parahippocampal gyrus
in response to emotional stimuli (Almeida et al., 2009). In this
perspective, in a recent review, Broome et al. (2015) suggested that
the dysfunction of amygdala as well as connectivity between hey
key brain regions are essential to understand the emotional dys-
regulation beyond and above diagnostic categories. Better under-
standing of the neuroanatomical background of emotional dysre-
gulation may shed light on the heterogeneous expression of this
dimension (lability vs. responsiveness) in ADHD and BD subjects.
Based on these assumptions, ultimately, emotional dysregulation
could be considered as a marker or precursor of the disorder and
thus be one of the dimension to be looked at during development
as an early risk factor for ADHD and BD (Broome et al., 2015).

As suggested by the Research Domain Criteria (RDoC) project, it
is necessary to develop transnosographic dimensional studies ra-
ther than starting with symptom-based definitions of disorders to
better understands mental illnesses (Cuthbert and Insel, 2013).
Dimensions are considered in terms of disruptions of the normal-
range operation of one specific neural circuit resulting in dys-
functions of varying degrees (Marwaha et al., 2014). As suggested
by Brome and al. (2015), emotional dysregulation meets the re-
quirement of RDoC. In our study, we have chosen two main as-
pects of emotional dysregulation, lability and responsiveness,
since these two characteristics allow gathering most of emotional
symptoms and could be linked with specific limbic circuit. This
approach gives information on the possible overlap between brain
dysfunctions between ADHD and BD, explaining the high rate of
comorbidities and also the difficulty for differential diagnosis be-
tween these two pathologies.

Our study has several limitations. Suspected cases of ADHD in
the BD and control groups were derived from the WURS scores.
Although there is a good sensitivity/specificity for both scales, we
cannot exclude the possibility that ADHD subjects were present in
these two populations. Another limit to our study is the im-
possibility to draw group comparisons in terms of socio-demo-
graphic features, except for the socio-professional category.
However, we have no strong hypotheses indicating that gender or
marital status influence ALS or AIM scores, beyond the pathology
itself. The significant number of axis-1 comorbidities is another
limitation factor, especially in the ADHD group. With sensitivity
analyses, we are able to exclude any comorbidity between ADHD
and BD, and can therefore conclude that emotional dysregulation
measured among ADHD subjects is not the result of a bipolar
component. Another limitation of this study is the fact that we did
not control for current mood state and our results should thus be
interpreted with this caveat in mind. However, the bipolar subjects
were euthymic at the time of inclusion in the study as were con-
trols. This was unfortunately not the case for ADHD subjects and
thus some might have been depressed at the time of their as-
sessment. However, it has been shown that emotional reactivity is

normally reduced during depressive episodes, to both positively
and negatively valenced stimuli (Bylsma et al., 2008). In this per-
spective, our findings showing higher emotional dysregulation in
ADHD subjects compared to controls and bipolar subjects could
have been undermined by not controlling for the current mood
state. The retrospective design of our study as well as the self-
report assessment of emotional dysregulation are other limitations
that need to be raised. Finally, the relative small sample size of our
study might hamper some of the results such as the value of
Chronbach’s alpha. Replication in an independent and bigger
sample is thus needed. However, this study is the first to compare
emotional dysregulation in adults suffering from ADHD to those
suffering from BD and we thus believe that our findings are of
importance in a clinical point of view.

In conclusion, although current diagnostic criteria of ADHD to
not contain an emotional component, our results suggest that
emotional dysregulation is a core feature of ADHD and that in-
creased emotional dysregulation could define a distinct sub-group
of ADHD patients with mixed characteristics and with a poorer
outcome. This dimension should be systematically assessed in
ADHD patients and treatment should target this component.
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