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ABSTRACT
Objective: Attention-deficit/hyperactivity disorder (ADHD) is an established risk factor for
developing alcohol use disorder (AUD), and AUD-ADHD comorbidity is associated with add-
itional psychiatric diagnoses. Several lines of evidence support the role of impulsivity as a
pathway of these relationships; however, impulsivity is not a unitary construct. Thus, we
sought to explore whether separate aspects of impulsivity may explain the relationship
between ADHD symptoms and psychiatric comorbidity among inpatients (N¼ 136) with
AUD. Methods: We assessed ADHD symptoms (childhood ADHD [Wender Utah Rating
Scale], adult ADHD [Adult ADHD self-report scale]), health-related quality of life (HRQL; EQ-
5D-5L), psychiatric comorbidity (Mini International Neuropsychiatric Interview), and impulsive
personality traits (Urgency, Premeditation, Perseverance, Sensation seeking [UPPS] scale).
Results: 19% of patients screened positive in the retrospective assessment of childhood
ADHD, and 17% for adult ADHD. Participants reported moderate levels of problem severity
in the HRQL dimensions, and 65% had �1 current psychiatric disorders other than AUD and
ADHD. Multiple mediation indicated that there was a significant direct effect of childhood
ADHD symptoms on psychiatric comorbidity (b¼ 0.224, 95% CI [0.080, 1.114]), and indirect
effects of both reacting impetuously when experiencing negative emotions (negative
urgency; b¼ 0.999, 95% CI [0.043, 0.461]) and the tendency to not finish tasks (lack of perse-
verance; b¼ 0.075, 95% CI [0.002, 0.297]). Conclusions: The subcomponents of impulsivity
to react rashly when experiencing negative emotions and the tendency to not persist in
activities seem to contribute to the relationship between ADHD symptoms (particularly
those in childhood) and psychiatric comorbidity among patients with severe AUD.
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Alcohol use disorder (AUD), characterized by an
impaired ability to stop or control alcohol use despite
adverse social, occupational, or health consequences, is
among the most common mental health problems
(Forouzanfar et al., 2015) and contributes significantly
to the global morbidity and mortality burden (Grant
et al., 2015; Griswold et al., 2018; Hay et al., 2017).
Attention-deficit hyperactivity disorder (ADHD) is a
frequent comorbidity in adults seeking treatment for
AUD with prevalence rates ranging from 5% to 22%
(van de Glind et al., 2014). In patients with AUD,
ADHD is associated with an earlier age of first sub-
stance use, increased AUD severity, more psychiatric
diagnoses, a greater likelihood of attempted suicide, and
more hospitalizations (Daurio et al., 2018; Ercan, 2003;

Ibrahim et al., 2015; Moura et al., 2013; Young
et al., 2020).

ADHD is an established risk factor for developing
AUD (Charach et al., 2011; Lee et al., 2011; Squeglia
et al., 2016). Several biological and cognitive differen-
ces in individuals with and without ADHD may con-
tribute to the connection between these two disorders
(Maxwell, 2013), and impulsivity seems to be a key
commonality between adolescent behavior problems
and adult alcohol problems. The mechanisms involved
in impulsive behavior such as impaired control over
alcohol use despite negative consequences in AUD
and impaired social and work life due to difficulties in
waiting one’s turn and failure to inhibit inappropriate
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responses associated with ADHD show remarkable
similarities and overlap in both disorders.

Progress in understanding the relationship between
impulsivity and alcohol use/AUD has likely been
slowed by the imprecise use of the term “impulsivity”
and inconsistencies in conceptualization (Dick et al.,
2010; Whiteside & Lynam, 2001). In an attempt to
identify and separate distinct personality facets that
have been previously lumped together under the gen-
eric term impulsivity, Whiteside and Lynam (2001)
constructed a scale based on a factor analysis of exist-
ing measures of impulsivity which assesses four dis-
tinct facets of personality associated with impulsive
behavior: (1) negative urgency defined as acting rashly
when experiencing extreme negative emotions; (2)
(lack of) perseverance defined as the tendency to not
finish tasks; (3) (lack of) planning/premeditation
defined as acting without thinking; and (4) sensation
seeking defined as behavior tendencies of trying new
and exciting activities or sensations. These four facets
are not considered to be variations of impulsivity but
are conceptualized as discrete psychological processes
that lead individuals to engage in behavior seemingly
without a proper appreciation of the potential negative
consequences. More recent research has identified a
positive emotion variant of urgency (positive urgency;
Cyders et al., 2007). The size of the relationship
between impulsivity based on the UPPS-P model and
alcohol use varies by impulsivity trait (Coskunpinar
et al., 2013). For example, drinking quantity is most
strongly predicted by lack of perseverance, while
drinking problems are highly related to negative and
positive urgency and alcohol dependence to negative
urgency and lack of planning.

Separate impulsivity facets may differentially con-
tribute to the association between ADHD and AUD.
For example, findings from a non-clinical student
sample suggest that lack of perseverance and sensation
seeking are the facets of impulsivity that explain the
relation between ADHD symptoms and alcohol use
(Roberts et al., 2014). In a sample of adults who had
been initially diagnosed with ADHD in childhood and
were prospectively followed, urgency mediated the
relationship between childhood ADHD and number
of alcohol problems in adulthood (Pedersen et al.,
2016). Consistent with this finding, another study
(Daurio et al., 2018) found that urgency mediated the
relationship of adult ADHD symptoms with AUD
severity. However, these results are limited to
American samples and to individuals with either a
formal diagnosis of ADHD in childhood without veri-
fication of persistence into adulthood (Pedersen et al.,

2016), or those with adult ADHD measured with the
Conners’ Adult ADHD Rating Scales (CAARS; Daurio
et al., 2018; Roberts et al., 2014). CAARS results are
based on an individual’s current functioning and can-
not be used to establish the childhood onset of symp-
toms, which is necessary for diagnosis (Kooij
et al., 2010).

Moreover, it has been shown that ADHD is associ-
ated with a higher prevalence of comorbid disorders
in individuals with AUD (Moura et al., 2013; Roncero
et al., 2019; Young et al., 2020) and in other substance
use disorder (SUD) samples (van Emmerik-van
Oortmerssen et al., 2014). Several facets of impulsivity
have been identified as risk factors for ADHD, suicide
risk, mood disorders, anxiety disorders and SUDs
among individuals with gambling disorder (Grall-
Bronnec et al., 2012). However, to our knowledge, the
relationships between ADHD, specific impulsivity
traits and psychiatric comorbidity have not been
studied in AUD patients.

Given the heightened prevalence of additional psy-
chiatric diagnoses among individuals with AUD-
ADHD comorbidity, this study sought to explore
whether separate facets of impulsivity may explain the
relationship between ADHD screening status and psy-
chiatric comorbidity. We hypothesized that underlying
pathways of impulsive behavior (specifically urgency
and lack of perseverance; Grall-Bronnec et al., 2012)
would partially account for the relationship between
ADHD symptoms and psychiatric comorbidity among
inpatients with AUD.

Methods

Recruitment

Patients were recruited at the Anton Proksch Institute
(API), a large inpatient clinic for addiction treatment
in Vienna, Austria. Participation in the study was vol-
untary and anonymous. There was a complete discus-
sion of the study with potential participants and
written informed consent was obtained after this dis-
cussion. The study was conducted in accordance with
the Declaration of Helsinki (World Medical
Association, 2013) and the University of Vienna’s
Ethics Committee approved all study procedures.

Inpatients were eligible to participate in the study if
they were at least 18 years of age, had a primary
International Statistical Classification of Diseases and
Related Health Problems 10th revision (ICD-10;
World Health Organization, 2004) diagnosis of AUD
(F10.10 or F10.20) listed in their chart, had sufficient
German language skills, and signed written informed
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consent. Exclusion criteria included acute intoxication,
acute psychotic episode, insufficient spatial or tem-
poral orientation, and/or the inability to understand
or to repeat/recall the study information.

Participants

A total of 136 participants (27.9% female), aged
22–77 years, took part in this study. No patient who
expressed interest in the study had to be excluded
based on the criteria listed above. On average, par-
ticipants endorsed 8.76 symptoms (SD¼ 1.81)
Diagnostic and Statistical Manual of Mental
Disorders 5th edition (DSM-5; American Psychiatric
Association, 2013) criteria for AUD in the past
12months. Eight participants (5.9%) endorsed four
to five criteria (indicative of moderate AUD sever-
ity), but most (94.1%) had severe current AUD (i.e.,
they endorsed 6 or more DSM-5 AUD symptoms).
Socio-demographic characteristics of the sample are
displayed in Table 1.

Procedure and measures

A standardized and structured interview was com-
pleted in a single session (approximately 90min with-
out breaks to keep study conditions as equal as
possible for all participants). Participants were com-
pensated for the time spent in the study with e10.
Besides socio-demographic information, the following
variables were assessed.

Alcohol use disorder severity

The DSM-5 checklist for AUD was used to determine
the severity of the patients’ primary AUD diagnosis
during the past 12months. Endorsement of 2–3 crite-
ria is indicative of mild AUD, endorsement of 4–5
symptoms is indicative of moderate AUD, and
endorsement of six or more symptoms is indicative of
severe AUD.

ADHD

The Adult ADHD Self-Report Scale (ASRS-v1.1; Adler
et al., 2003) is an 18-item self-report inventory based
on DSM-IV-TR criteria, and was used to rate current
ADHD symptoms using a 5-point Likert severity scale.
If four or more marks appear in the darkly shaded
boxes within Part A, the participant has symptoms
highly consistent with ADHD (World Health
Organization, 2012). The validity of the short version
of the scale, consisting of six items (part A of the long
version), is reported as acceptable among AUD
patients with a sensitivity (true positive rate; i.e., the
proportion of individuals who have ADHD and are
correctly identified as having ADHD) of � 80%
(Daigre et al., 2015; Reyes et al., 2019; van de Glind
et al., 2013). If used in combination with the WURS-k
(see below), the psychometric properties are substan-
tially improved (Daigre et al., 2015).

The Wender Utah Rating Scale-deutsche Kurzform
(WURS-k) is a widespread standardized instrument

Table 1. Characteristics of the total sample and by ADHD screening status.
ADHD screening status

No history of ADHDa Childhood ADHDb Adult ADHDc Total
(N¼ 87) (N¼ 26) (N¼ 23) (N¼ 136)

Sex, N (%)
Male 56 (64.4) 23 (88.5) 19 (82.6) 98 (72.1)
Female 31 (35.6) 3 (11.5) 4 (17.4) 38 (27.9)

Marital status, N (%)
Single/separated/divorced/widowed 62 (71.3) 21 (80.8) 20 (87.0) 103 (75.7)
Married/co-habiting 25 (28.7) 5 (19.2) 3 (13.0) 33 (24.3)

Highest educational attainment, N (%)
Compulsory education 9 (10.3) 3 (11.5) 5 (21.7) 17 (12.5)
Vocational training 37 (42.5) 18 (69.2) 11 (47.8) 66 (48.5)
Secondary education 19 (21.8) 3 (11.5) 3 (13.0) 25 (18.4)
University degree 20 (23.0) 1 (3.8) 3 (13.0) 24 (17.6)

Employment status, N (%)
Unemployed 54 (62.1) 16 (61.5) 17 (73.9) 87 (64.0)
Employed 32 (36.8) 10 (38.5) 6 (26.1) 48 (35.3)

Impulsivity (UPPS), M (SD)
Negative urgency 29.7 (6.76) 33.7 (5.94) 36.2 (6.61) 31.6 (7.04)
Lack of perseverance 17.3 (5.25) 19.8 (2.99) 22.7 (5.36) 18.7 (5.31)
Lack of premeditation 22.3 (5.44) 23.3 (5.16) 25.1 (5.18) 23.0 (5.41)
Sensation seeking 31.4 (8.08) 35.3 (7.36) 35.7 (7.54) 32.8 (8.05)

Current psychiatric comorbidities
Number of comorbidities, M (SD) 1.09 (1.25) 1.69 (1.52) 1.57 (1.31) 1.29 (1.33)
�1 comorbidity, N (%) 50 (58.1) 21 (80.8) 17 (73.9) 88 (65.2)

aWURS-k Score < 30; bWURS-k score � 30 and three or less marks in the darkly shaded boxes within part A of the ASRS-v1.1; cWURS-k score � 30 and
four or more marks in the darkly shaded boxes within part A of the ASRS-v1.1.
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with 25 items rated on a 5-point scale, and was used
for the retrospective assessment of childhood ADHD
symptoms in adults (Retz-Junginger et al., 2002). A
score of � 30 suggests prevalence of childhood
ADHD symptoms. If the symptoms do not persist
into adulthood, the disorder is considered to be in
partial remission (R€osler et al., 2009).

Patients were also asked if they had ever received
ADHD treatment, and if so what kind of treatment.

Health related quality of life

Health related quality of life (HRQOL) represents the
effects of an illness upon the physical, mental, and
social dimensions of an individual’s well-being. The
EuroQol-5 Dimension (EQ-5D) is a short question-
naire that consists of a description and a valuation of
HRQOL as a summarized single index score reflecting
individual preferences for different health states (The
EuroQolGroup, 1999). The EQ-5D has shown to be
valid in patients with AUD (Gunther et al., 2007).

For the purpose of this study, we used the EQ-5D-
5L version (The EuroQolGroup, 2020), with improved
sensitivity and reduced ceiling effects as compared to
the previous EQ-5D-3L. The scale covers five dimen-
sions of health: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. Each of the
dimensions is divided into five levels of perceived
problems (1—no problem to 5—unable to/extreme
problems). The questionnaire comprises an additional
visual analogue scale (VAS) on which patients rate
their perceived current health from 0 (the worst
imaginable health) to 100 (the best imaginable health).

Psychiatric comorbidities

Psychiatric comorbidities were assessed using the
Mini International Neuropsychiatric Interview (MINI;
Sheehan et al., 2000), a brief structured interview for
major Axis I psychiatric disorders in DSM-IV and
ICD-10 including mood disorders, anxiety disorders,
SUDs, psychotic disorders, and eating disorders, as
well as antisocial personality disorder (ASPD). The
validity and reliability of the MINI are similar to the
Structured Clinical Interview for DSM (SCID; First &
Gibbon, 2004) and the Composite International
Diagnostic Interview (CIDI; Nelson, 1999).

Impulsivity/impulsive behavior

Given that impulsivity is increasingly recognized as a
multidimensional construct (Coskunpinar et al., 2013;

Dick et al., 2010), we examined separate impulsivity-
related constructs based on the UPPS model of impul-
sivity (Whiteside & Lynam, 2001). The validity of the
UPPS conceptualization of impulsivity has been tested
in individuals seeking help for their alcohol use, those
with borderline personality disorder, and pathological
gamblers (Whiteside et al., 2005). We used the vali-
dated German version of the UPPS scale (Schmidt,
et al., 2008) including 45 statements rated on a 4-
point scale.

Data analysis

Between-group analyses with ADHD screening status
(no history of ADHD, ADHD symptoms in childhood
only, ADHD persistence in adulthood) as the inde-
pendent variable were conducted using analysis of
variance (ANOVA). Welch’s statistic was reported if
the assumption of homogeneity of variances was not
met. In the case of significant ANOVAs, Tukey pair-
wise comparisons identified specific group differences.
Other between-group analyses were conducted using
tests that were appropriate for the dependent variable
(i.e., independent t-test for continuous outcome varia-
bles and Chi-Square test for categorical variables).

Next, we tested the hypothesis that impulsivity
mediates the relationship between ADHD screening
status and psychiatric comorbidity (i.e., number of
current psychiatric disorders according to the MINI
including mood and anxiety disorders, SUDs other
than AUD, and ASPD). A multiple mediation model
was built to test whether impulsivity (via UPPS sub-
scales) mediated the relationship of ADHD screening
status and number of psychiatric comorbidities. In
mediation analysis, the total effect (i.e., the effect of
the independent on the dependent variable) can be
broken down into two parts: the direct and indirect
effect. The direct effect is the effect of the independent
variable (ADHD screening status) on the outcome
(number of psychiatric comorbidities) absent the
mediators. The indirect pathway is the effect of the
independent variable on the outcome that works
through the mediators (impulsivity traits).

We performed these analyses using Jamovi soft-
ware, version 1.0.7.0 (Gallucci, 2019; R Core Team,
2019; Rosseel, 2012; The jamovi project, 2020). All
coefficients were estimated using the maximum likeli-
hood method, and betas were obtained as standar-
dized parameters of the path model. Standardized beta
coefficients have standard deviations as their units so
that variables can be compared to each other. They
compare the strength of the effect of each individual
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independent variable to the dependent variable. The
higher the absolute value of the beta coefficient, the
stronger the effect. Confidence intervals were esti-
mated with bootstrap percentile method, as suggested
for smaller samples, with a 1,000-resampling iterations
process, bootstrapping the full mediation model for
each level of the moderator. Mediation analysis con-
trolled for sex and age.

Results

ADHD screening status

Twenty-six patients (19.1% of the sample) screened
positive in the retrospective assessment of childhood
ADHD (i.e., exceeded the cutoff for the WURS-k) but
symptoms of ADHD were no longer present (i.e.,
these participants did not exceed the cutoff for the
ASRS-v1.1). ADHD symptoms persisted in adulthood
in 23 patients (16.9% of the sample); i.e., these
patients exceeded the cutoff for childhood ADHD
(WURS-k) and adult ADHD (ASRS-v1.1). Based on
WURS-k and ASRS-v1.1 scores, it was possible to
classify participants into three ADHD groups (see
Table 1). Fourteen patients (10.3% of the sample) met
criteria on the ASRS-v1.1 but not the WURS-k.
However, with an AUD sample, motivational and cog-
nitive deficits resulting from prolonged substance use
can mimic adult ADHD symptoms. In addition, sev-
eral symptoms must have been present prior to age 12
for tentative ADHD diagnosis. Thus, these patients
were classified in the “no history of ADHD” group—
along with those who met neither cutoff—for the pur-
pose of this study.

There was a significant association between sex and
ADHD group classification, X2(2) ¼ 7.30, p ¼ .026.
Women were less frequently classified in childhood and
adult ADHD groups than men. In addition, there were
differences between the three ADHD groups in several
aspects of impulsivity. Table 2 indicates bivariate corre-
lations between adult ADHD symptoms, childhood

ADHD symptoms, and impulsivity traits. Negative
urgency differed by ADHD group, F(2,133) ¼ 10.48, p
< .001, partial g2 ¼ .136. Compared to participants
without a history of ADHD, both those with a history
of childhood ADHD symptoms (mean difference ¼
3.97, p ¼ .022) and those with adult ADHD symptoms
(mean difference ¼ 6.49, p < .001) had higher negative
urgency scores. Similarly, there was a significant associ-
ation between ADHD group classification and lack of
perseverance, F(2,133) ¼ 12.09, p < .001, partial g2 ¼
.154. However, only the difference between participants
without a history of ADHD and those with adult
ADHD symptoms reached significance (mean differ-
ence ¼ 5.46, p < .001). Moreover, there was an overall
difference between the three ADHD groups in sensation
seeking, F(2,133) ¼ 4.35, p ¼ .015, partial g2 ¼ .061.
However, post-hoc comparisons between the three
groups did not reach significance.

Five participants reported that they had been
treated for ADHD in the past, and two of those
reported that they had received ADHD medication as
part of this treatment. Four of those participants
screened positive for adult ADHD in the current
study, and one for childhood ADHD only.

Health-related quality of life

Table 3 depicts problems participants indicated
regarding their HRQL, and the level of these problems
among those who reported any. The two dimensions
that affected participants most were pain/discomfort
and anxiety/depression. However, most patients
reported relatively low levels of problem severity in
these dimensions. Overall, only one participant
reported that problems doing usual activities (e.g.,
work, study, housework, family, or leisure activities)
were so severe that it was no longer possible to carry
them out.

The separate EQ-5D VAS rating indicated that par-
ticipants perceived their current overall health as

Table 2. Bivariate correlations between adult ADHD symptoms (Part A of the ASRS-v1.1 sum score), childhood ADHD symptoms
(WURS-k sum score), impulsivity traits (urgency, premeditation, perseverance, sensation seeking; UPPS subscale sum scores), and
number of current psychiatric diagnoses (MINI).

M SD 1 2 3 4 5 6 7

1. Adult ADHD symptoms 9.63 4.37 1 .534�� .539�� .293�� .502�� .194� .314��
2. Childhood ADHD symptoms 24.87 15.80 – 1 .507�� .290�� .396�� .300�� .462��
3. Urgency 31.58 7.04 – – 1 .294�� .390�� .186� .380��
4. Premeditation 22.96 5.41 – – – 1 .460�� .311�� .102
5. Perseverance 18.69 5.31 – – – – 1 .006 .298��
6. Sensation seeking 32.85 8.05 – – – – – 1 .046
7. Number of current psychiatric comorbidities 1.29 1.33 – – – – – – 1

Note. ADHD¼ attention-deficit/hyperactivity disorder; ASRS¼Adult ADHD self-report scale; WURS-k¼Wender Utah Rating Scale – deutsche Kurzform;
MINI¼Mini International Neuropsychiatric Interview.�p< .05, ��p< .01.
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relatively good, with a mean score of 75.77
(SD¼ 14.20). Participants who reported at least one
problem in the EQ-5D dimensions indicated a signifi-
cantly worse current overall health (M¼ 71.39,
SD¼ 14.54) than those who reported no problems
(M¼ 83.63, SD¼ 9.65), t(133) ¼ 5.23, p <

.001, d¼ 0.99.
There was no significant association between

ADHD screening status and overall severity of prob-
lems regarding HRQL, F(2,132) ¼ 2.23, p ¼ .112, or
between ADHD screening status and current overall
EQ-5D VAS rating, F(2,133) ¼ 1.37, p ¼ .258.

Psychiatric comorbidities other than ADHD

Overall, 88 participants (64.7% of the sample)
screened positive for at least one current psychiatric

comorbidity other than ADHD. Figure 1 depicts cur-
rent psychiatric comorbidities of the total sample and
by ADHD screening status. Descriptively, participants
with a history of ADHD symptoms in childhood and
those who reported symptoms indicative of persistent
ADHD had more psychiatric symptoms than those
without a history of ADHD.

Table 2 indicates bivariate correlations between
adult ADHD symptoms, childhood ADHD symptoms,
and number of current psychiatric diagnoses. There
was a significant association between ADHD screen-
ing status and number of psychiatric comorbidities,
F(2,133) ¼ 8.23, p < .001, partial g2 ¼ .110.
Participants who had no history of ADHD had signifi-
cantly fewer comorbidities than those with a history
of childhood ADHD symptoms (mean difference ¼
1.02, p < .001).

Multiple mediation

We tested whether impulsivity mediated the relation-
ship of ADHD screening status on psychiatric comor-
bidity. There was a significant total effect of ADHD
symptoms in childhood on psychiatric comorbidity
(b¼ 0.327, 95% CI [0.498, 1.546], p< .001; Figure 2,
Panel A) and a significant direct effect (b¼ 0.224,
95% CI [0.048, 1.371], p< .038; result not shown).
This indicates that impulsivity partially mediated the
effect of a history of ADHD symptoms in childhood
on psychiatric comorbidity (Figure 2).

Table 4 reports all indirect effects of the individual
mediators on the relationship of ADHD screening sta-
tus to psychiatric comorbidity. There were indirect
effects of both the negative urgency and lack of perse-
verance subscales (Table 4). Even though there was no
significant total effect (b¼ 0.161, 95% CI [0.016,
1.071], p¼ .057) or direct effect of adult ADHD symp-
toms on psychiatric comorbidity (b ¼ �0.013, 95%
CI [�0.540, 0.526], p¼ .869; results not shown), there
were indirect effects of both negative urgency and
lack of perseverance subscales; i.e., 95% bias-corrected
confidence intervals (CIs) for indirect effects of

Table 3. Numbers and proportions reporting problems within EQ-5D dimensions.
Dimension

Mobility Self-care Usual activities Pain/discomfort Anxiety/depression

N (%) of sample reporting any problems 29 (21.2) 6 (4.4) 23 (16.9) 68 (49.6) 58 (42.6)
Level, N (%)a

Slight 16 (55.2) 2 (33.3) 16 (69.6) 39 (58.2) 35 (60.3)
Moderate 9 (31.0) 3 (50.0) 5 (21.7) 19 (28.4) 17 (29.3)
Severe 4 (13.8) 1 (16.7) 1 (4.3) 9 (13.4) 6 (10.3)
Unable to/extreme 0 (0.0) 0 (0.0) 1 (4.3) 0 (0.0) 0 (0.0)

aN (%) of those who reported any problems.
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Figure 1. Psychiatric comorbidities of the total sample and by
ADHD screening status. Note. This figure describes the current
psychiatric comorbidity (mood, anxiety, and substance use dis-
orders, and antisocial personality disorder) of the total sample
(N¼ 136) by attention deficit/hyperactivity disorder (ADHD)
screening status (no history of ADHD: n¼ 87; childhood ADHD
only: n¼ 26; adult ADHD: n¼ 23). MINI¼Mini International
Neuropsychiatric Interview; MDE¼major depressive episode;
GAD¼ generalized anxiety disorder; SUD¼ substance use dis-
order; PTSD¼ posttraumatic stress disorder; ASPD¼ antisocial
personality disorder. (a) Current and/or in the past, (b) other
than alcohol use disorder.
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mediating variables did not contain zero (Figure 2;
Table 4).

Discussion

The current study examined the role of impulsivity-
related personality traits in explaining the relationship
between an ADHD screening status and psychiatric
comorbidity in Austrian patients with severe AUD.
Our results demonstrated that almost half of the
patients with childhood ADHD symptoms continued
to have symptoms into adulthood (23 with adult per-
sistent symptoms/49 with childhood symptoms). In
concordance with previously raised concerns (Levin,
2007), only five participants had ever received any
treatment for their ADHD, and only two of those had
received pharmacological ADHD treatment.

Previous studies from Austria, using the same
ADHD assessment instruments as the current study,
reported a higher frequency of childhood ADHD
symptoms but similar adult ADHD symptoms among
prisoners with opioid use disorder (childhood ADHD:
50%, adult ADHD: 17%; Silbernagl et al., 2019) and
treatment-seeking problem gamblers (childhood
ADHD: 43%, adult ADHD: 11%; Brandt & Fischer,
2019). A study in German AUD inpatients reported a

similar rate of retrospective childhood ADHD symp-
toms (20%) compared to our sample but a higher
adult ADHD symptom rate (33%; Ohlmeier
et al., 2008).

More than two third of the sample had at least one
additional psychiatric disorder (other than AUD and
ADHD). Consistent with the literature, the most com-
mon psychiatric comorbidities were major depression,
manic episodes, anxiety disorders, and suicide risk
(Grant et al., 2004; Melchior et al., 2014; Sørensen
et al., 2018). In addition, patients with childhood
ADHD symptoms had significantly more current
comorbid psychiatric disorders than those who did
not have a history of ADHD (Daurio et al., 2018;
Ercan, 2003; Ibrahim et al., 2015; Moura et al., 2013;
Young et al., 2020). This difference has been shown to
be even more pronounced in active substance using
populations with ADHD (Levin et al., 1998; van
Emmerik-van Oortmerssen et al., 2014).

Impulsivity, and particularly negative urgency and
(lack of) perseverance, mediated the relationship
between childhood ADHD symptoms and psychiatric
comorbidity. These results are in line with findings in
individuals with gambling disorder (Grall-Bronnec
et al., 2012), highlighting the role of specific impulsive
personality traits in increasing the overall psychiatric

Figure 2. Multiple mediation model. Note. Completely standardized effect size indexes (b) are provided along significant paths. A
denotes total effect of attention deficit/hyperactivity disorder (ADHD) screening status on psychiatric comorbidity (number of cur-
rent psychiatric disorders, including mood and anxiety disorders, substance use disorders other than alcohol use disorder, and anti-
social personality disorder; without mediators). B denotes multiple mediation model of ADHD screening status on psychiatric
comorbidity via pathways to impulsive behavior. �p < .05, ��p < .01, ���p < .001.

JOURNAL OF DUAL DIAGNOSIS 199



burden among AUD patients with a history of
ADHD. A strong association between urgency and
problematic alcohol use has been shown in previous
studies, most consistently among adolescents and
young adults (Coskunpinar et al., 2013; Stautz &
Cooper, 2013), and in studies examining the use of
other substances such as cocaine and cannabis
(Albein-Urios et al., 2012; Fern�andez-Serrano et al.,
2012; Torres et al., 2013; VanderVeen et al., 2016).
This link may be explained by succumbing to imme-
diate impulses (e.g., to use a substance) in an attempt
to downregulate intense negative emotions (despite
negative consequences) among individuals who
experience problems in emotion regulation (e.g., those
who have ADHD) (Tice et al., 2001).

Less attention has been paid to perseverance, albeit
a strong association between drinking quantity and
lack of perseverance has been found (Coskunpinar
et al., 2013). Alcohol use and lack of perseverance
have been found to moderate the relationship between
depressive symptoms and suicide proneness among
college students (Dvorak et al., 2013). Thus, alcohol
use in combination with this specific impulsivity trait
may increase the association between negative emo-
tional functioning and maladaptive outcomes. Given
that depression and suicide risk were prevalent in the
present sample, our results may suggest a similar pat-
tern in that perseverance is a pathway of the relation
between ADHD symptoms and psychiatric comorbid-
ity. In addition, recent research in gambling disorder
patients indicated that lack of perseverance predicted
treatment dropout (Mallorqu�ı-Bagu�e et al., 2019;
Mestre-Bach et al., 2019). Lack of perseverance,
reflecting a tendency to not persist in activities that
can be complex such as a pharmacological/behavioral
treatment schedule, may negatively impact treatment
adherence and retention. Therefore, it may be related
to a worse prognosis of the primary and comor-
bid diagnoses.

Interestingly, there was no significant total or direct
effect of adult ADHD symptoms on psychiatric
comorbidity. However, negative urgency and (lack of)
perseverance indirectly affected the relationship
between adult ADHD symptoms and psychiatric
comorbidity. Previous research found similar results
with regard to adult ADHD symptoms of impulsivity/
emotional liability and AUD severity, highlighting the
indirect effects of ADHD on AUD severity through
unique facets of impulsivity (Daurio et al., 2018). The
authors suggested that general symptoms related to
emotional dysregulation and impulsivity may not by
themselves exacerbate the severity of AUD, but that itTa
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is the combination of adult ADHD and the tendency
to act impulsively in response to intense emotions
that increase the likelihood of developing (more
severe) AUD. Our findings expand these results by
providing support for an emotional impulsivity risk
pathway, whereby negative urgency and (lack of) per-
severance partially accounted for the association
between ADHD symptoms and psychiatric
comorbidity.

Participants reported only mild to moderate levels
of problem severity in the different HRQL dimensions
and perceived their current overall health as relatively
good. In addition, there was no association between
ADHD symptoms and severity of HRQL problems or
perceived overall health. It has been shown that
patients with ADHD have low self-perception and
self-awareness (Manor et al., 2012) and tend to under-
report their symptoms (Sibley et al., 2012). This is
even more pronounced in patients with a long sub-
stance use history (Pi~neiro-Dieguez et al., 2016). Thus,
AUD patients with comorbid ADHD symptoms may
have under-reported their health problems. In add-
ition, impaired HRQL may normalize during periods
of abstinence (Sizoo et al., 2010), and given their
inpatient status, all participants in this study were cur-
rently abstinent.

Our results provide further support for paying close
attention to the expression of specific impulsive per-
sonality traits, particularly low perseverance and high
emotion-driven impulsivity, in individuals with SUD
and ADHD. This differentiated view on impulsivity in
research may be particularly fruitful to decipher the
underlying mechanisms of the association between
AUD/SUD-ADHD comorbidity with increased addic-
tion severity, more psychiatric diagnoses, increased
suicide risk, and poorer treatment outcome/response
(Heinz et al., 2015; Hershberger et al., 2017). Such
findings may support clinicians in improving the pre-
diction of psychopathology and corresponding risk
behaviors (Berg et al., 2015; Coskunpinar et al., 2013).
Studies with larger samples are tasked with examining
if the symptomatic overlap between ADHD and spe-
cific comorbid conditions (e.g., ASPD or MDD) is
related to different facets of impulsivity. In addition,
future intervention research should explore differential
change in impulsivity in AUD/SUD patients, and par-
ticularly those with comorbid ADHD, as a function of
behavioral and/or pharmacological treatment to
inform new or refined models of care (Um et al.,
2018). For non-persistent, highly distractible patients
(i.e., those characterized by a lack of perseverance),
stimulant medication combined with cognitive

behavioral therapy may help them maintain focus. In
addition, negative urgency characterizes behaviors that
may be successfully addressed with behavioral inter-
ventions that target emotion regulation (Waxmonsky
et al., 2008; Zapolski et al., 2010).

Our results should be interpreted considering some
limitations. First, mediation requires temporal prece-
dence from the independent variable to the mediator
to the dependent variable, and the mediator is pre-
sumed to cause the outcome (MacKinnon et al.,
2007). Given the cross-sectional nature of the study,
our mediator models were specified based on theory.
ADHD is a developmental disorder and childhood
symptoms were explicitly assessed with the WURS-k,
whereas the UPPS captures the adult expression of
impulsivity rather than the developmental trajectory.
Therefore, even though impulsivity is a lower-level
personality process that may precede an ADHD diag-
nosis (Kotov et al., 2017), we chose to model ADHD
as the independent variable. Nonetheless, the cross-
sectional assessment prevents the conclusion that spe-
cific aspects of impulsivity are a causal pathway
between ADHD symptoms and psychiatric comorbid-
ities. Second, some authors have questioned the speci-
ficity of the ASRS-v1.1 in substance using populations
(Chiasson et al., 2012), while others suggested poten-
tial under-reporting of adult ADHD symptoms among
patients in long-term residential treatment with a low
drop-out rate (Luderer et al., 2019). Likewise, con-
cerns have been raised regarding the WURS-k’s speci-
ficity (McCann et al., 2000; Ward et al., 1993). At the
same time, DSM-5 diagnosis of adult ADHD only
requires the presence of some symptoms prior to the
age of 12, and not necessarily a full childhood ADHD
diagnosis. Thus, it is possible that the rate of individu-
als having “true” adult ADHD in our sample is lower
or higher than the rate we estimated using the
WURS-k in combination with the ASRS-v1.1. A new
ASRS version for DSM-5, though currently only avail-
able in a few languages (excluding German), showed
good operating characteristics (Ustun et al., 2017) and
may help circumvent sensitivity and specificity issues
with screening scales in future research and clinical
practice. Lastly, due to the lack of a validated German
UPPS-P version, we were not able to assess self-
reported behaviors arising from positive mood states
(positive urgency). However, a recent meta-analysis
questioned the conceptual and practical separability of
the urgency scales by demonstrating patterns of corre-
lations between positive urgency different psychopa-
thologies similar to negative urgency (Berg
et al., 2015).
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In conclusion, this study suggests that the subcom-
ponents of impulsivity such as impetuous reaction
when experiencing negative emotions (negative
urgency) and the tendency to not persist in activities
(lack of perseverance) contribute to the relationship
between ADHD symptoms (particularly those present
in childhood) and psychiatric comorbidity among
patients with severe AUD. An increasing focus on
impulsive personality traits, in addition to diagnosing
ADHD, may provide a more precise characterization
of SUD patients and help guide individually tailored
treatment decisions.
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