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Highlights


High symptomatology on psychiatric disorders changed the optimal cut-off score of the
AUD screening tool.



AUD should be screening in conjunction with other psychiatric disorders.



There is a need of an integrated approach to screening for AUD.
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Abstract
Alcohol use disorder (AUD) is frequently comorbid with other psychiatric disorders. However,
few studies investigated the psychometric properties of AUD screening tools in presence of
co-occurring disorders. This study examined the diagnostic accuracy of a short AUD screening
tool among young adults, in the presence of high vs. low or moderate symptomatology of other
common psychiatric disorders. Data were collected among young Swiss men (n=233) between
2016 and 2018. Measures included a diagnostic interview for AUD and screening tools for
AUD and other psychiatric disorders (attention deficit hyperactivity disorder, antisocial
personality disorder, bipolar disorder, borderline personality disorder, major depressive
disorder, and social anxiety disorder). We computed receiver operating characteristic curves to
test whether the AUD screening tool was an accurate indicator of AUD for groups with high
vs. low or moderate symptomatology of each psychiatric disorder. The results showed that the
optimal cut-off score was ≥ 3 (the original cut-off of the scale) for participants with a low or
moderate symptomatology and ≥ 4 for participants with a high symptomatology. Our findings
highlighted the urgent need for an integrated approach to screening. Psychiatric comorbidities
should be included in the screen for AUD in order to obtain accurate results.

Keywords: alcohol; comorbidity; mental health; population-based assessment; psychometrics;
screening.
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Screening for alcohol use disorder among individuals with comorbid psychiatric
disorders: Diagnostic accuracy in a sample of young Swiss men

1. Introduction
Alcohol use disorder (AUD) is often comorbid with other psychiatric disorders. More than one
third of AUD patients have another psychiatric disorder (Gimeno et al., 2017). Comorbid
psychiatric disorders are usually associated with worse trajectories of both AUD and of the
comorbid disorder: earlier onset, less response to treatment, more severe symptomatology, and
higher relapse rates (Boden & Moos, 2009; Gimeno et al., 2017; Pavkovic et al., 2018; Tolliver
& Anton, 2015). Integrated treatment taking into account comorbidities leads to better
treatment outcomes (Kelly & Daley, 2013). Therefore, identifying and treating potential
comorbidities is essential (Priester et al., 2016). In this study, we focused on the critical first
step of identifying AUD, which requires screening and assessment. Accurate screening tools
are important for both general population-based assessments (e.g., public health planning) and
in clinical settings. They are an efficient and cost-effective method for preliminary diagnosis
processes (Daigre et al., 2015).
Identifying AUD in populations with comorbid disorders is a complex process since symptoms
of one disorder can distort the severity of the other disorder. Consequently, the accuracy of
screening procedures is often compromised by a large rate of false positives for the established
cut-off scores. As a consequence, individuals who do not have the disorder according to a
reliable gold standard such as a diagnostic interview (e.g., ADHD with comorbid AUD:
Luderer et al., 2019) are falsely identified as positive by the screening tool. To date, most
studies investigated the psychometric properties of screening tools designed for various
psychiatric disorders in presence of comorbid AUD ( Delgadillo et al., 2011; Luderer et al.,
2019), but not the psychometric properties of AUD screening tools in the presence of other
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psychiatric disorders. Comorbidity can also be associated with an overestimation of symptoms
(e.g., AUD with major depressive disorder: Baggio et al., 2015), need of higher thresholds to
provide an accurate diagnosis (for depression in presence of comorbid AUD or substance use
disorder, Delgadillo et al., 2011) or overall poor psychometric performance (e.g., AUD with
personality disorders: Kok, de Haan, Wieske, de Weert, & de Jong, 2015). In addition, a recent
study pointed out the lack of structured interview providing a reliable diagnosis of AUD,
especially for the DSM-5 definition of AUD (Baggio & Iglesias, 2019).
The lack of appropriate screening is especially salient or young adults. Young adulthood (1830 years old) is a period in which substance use and related problems are the highest (Gmel et
al., 2015). This is especially true for young men, who are heavier substance users than women.
In addition, psychiatric disorders and substance use disorders are often related among young
adults (Tretyak & Welsh, 2019): Young people with psychiatric disorders have an increased
risk of substance use disorders, and conversely, substance use disorders can lead to psychiatric
problems.
This study investigated whether a short AUD screening tool (Baggio et al., 2019) accurately
identified AUD among young men, taking into account symptomatology (high vs. low or
moderate) on several common psychiatric disorders previously described as being associated
with AUD: attention deficit hyperactivity disorder (ADHD, van Emmerik-van Oortmerssen et
al., 2012), anxiety disorders (Gimeno et al., 2017), major depressive disorder (Pavkovic et al.,
2018), bipolar disorder (Di Florio, Craddock, & van den Bree, 2014), antisocial personality
disorder (Compton, Conway, Stinson, Colliver, & Grant, 2005), and borderline personality
disorder (Trull et al., 2018).
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2. Methods
2.1 Participants and procedures
Data were collected in the ongoing Cohort Study on Substance use and Risk Factors (C-SURF),
which focuses on Swiss men aged 20-29 transitioning into adulthood (Gmel et al., 2015; Studer
et al., 2013). Participants were initially enrolled in 2010 during conscription in three Swiss
national military recruitment centers. Participation in the C-SURF study was independent from
the military recruitment. Among 6,384 conscripts, 4,430 (69.4%) initially agreed to participate
and signed an informed consent. Then, 5,987 conscripts participated in the first wave of the
study (79.2% of those who gave written consent). The current study focused on the third wave,
gathered average 61 months after the first wave. A total of 5,445 participants filled out the
questionnaire (retention rate from the first wave = 84.5%).
A subsample of C-SURF participants was invited for a nested project, the Screening for
Alcohol Dependence Among Young Swiss Men (SADYSM) study (Baggio et al., 2019;
Iglesias, Sporkert, Daeppen, Gmel, & Baggio, 2018). French-speaking young men who
participated to the third wave of C-SURF and for whom valid email address was available
(n=2,668) were invited to participate in the SADYSM study. They were first asked to complete
the Alcohol Use Disorder Identification Test (AUDIT, Saunders, Aasland, Babor, Fuente, &
Grant, 1993) online (response rate=51.4%). Participants were then selected according to their
AUDIT score to have a balanced number of participants with and without AUD (as diagnosed
with the gold standard): those likely to have an AUD (AUDIT score ≥13) and those not likely
to have an AUD (AUDIT score <13) (Meneses-Gaya et al., 2010). An appointment was
scheduled at the Lausanne University Hospital for those who agreed to participate (response
rate=70.6%). During the appointment, participants completed a self-reported computerassisted questionnaire and underwent a structured interview designed to assess AUD with a
trained psychologist.
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In the present study, we used data of 233 participants involved in the third wave of C-SURF
(2016-2017) and in the SADYSM study (2017-2018).
The Ethic Committee of the Canton of Vaud approved both studies (C-SURF: no. 15/07,
SADYSM: no. 2017-00776).

2.2 Measures
AUD diagnosis and self-reported AUD were collected in the SADYSM study.
AUD diagnosis was assessed with the Diagnostic Interview for Genetic Studies (DIGS, Berney,
Preisig, Matthey, Ferrero, & Fenton, 2002) adapted for the DSM-5 (Baggio et al., 2019). The
DIGS is a structured interview enabling a comprehensive and reliable assessment of AUD,
with a high inter-rater agreement and a good concordance with clinical diagnoses (Berney et
al., 2002). A cut-off score of 2 for the previous twelve months was used to define AUD in this
study.
Self-reported AUD was assessed using a DSM-5 AUD screening tool. A recent study conducted
in the same sample (Baggio et al., 2019) showed that this instrument, based on eight symptoms
of AUD and four alcohol-related consequences, was optimal to screen for AUD over the
previous

twelve

months.

The

tool

displays

acceptable

psychometric

properties

(sensitivity=83.3%, specificity=78.7%) with a cut-off of 3. In this study, we used the sum score
ranging from 0 to 12 to identify the optimal cut-off for different subgroups.
The severity of symptomatology of the following comorbid disorders was assessed using selfreported scales in the third wave of C-SURF:
Attention deficit hyperactivity disorder (ADHD) was assessed with the six-item short version
of the Adult ADHD Self Report Scale (Kessler et al., 2005). This scale has a good classification
accuracy (97.9%) and inter-rater reliability (Kappa=.76) (Kessler et al., 2005). A total score of
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the items assessed on a five-point scale was computed, ranging from 6 to 30 (Cronbach
alpha=.79). It covered the previous twelve months.
Antisocial personality disorder was assessed using six items of the French version of the Mini
International Neuropsychiatric Interview (Lecrubier et al., 1998), which have been described
as a reliable unidimensional scale (Paap et al., 2017). Items are assessed on a six-point scale
starting at the age of 20. A sum score ranging from 6 to 36 was computed (Cronbach
alpha=.77).
Bipolar disorder was measured using the Mood Disorder Questionnaire (Hirschfeld et al.,
2000; Weber Rouget et al., 2005), which has been found to be reliable screening instrument
(internal consistency: Cronbach alpha=.89, test-retest: Kappa=.79, Weber Rouget et al., 2005).
A sum score ranging from 0 to 13 was computed based on the 13 true/false items (Cronbach
alpha=.86).
Borderline personality disorder was assessed using the Mclean Screening Instrument for
Borderline Personality Disorder (Melartin, Häkkinen, Koivisto, Suominen, & Isometsä, 2009;
Zanarini et al., 2003). It includes ten true/false items with good psychometric properties
(internal consistency: Cronbach alpha=.77, Melartin, Häkkinen, Koivisto, Suominen, &
Isometsä, 2009; and good criterion validity, (Patel, Sharp, & Fonagy, 2011). We computed a
sum score ranging from 0 to 10 (Cronbach alpha=.81).
Major depressive disorder was assessed with the Major Depressive Inventory (Bech,
Rasmussen, Olsen, Noerholm, & Abildgaard, 2001). It consists of 12 six-point items assessed
on a six-point scale, displaying good psychometric properties (internal consistency: Cronbach
alpha=.90, good content validity, (Olsen, Jensen, Noerholm, Martiny, & Bech, 2003). We
computed a sum score ranging from 6 to 72 (Cronbach alpha=.92). It covered the previous two
weeks.
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Social anxiety disorder was assessed with the Clinically Useful Social Anxiety Disorder
Outcome Scale (Dalrymple et al., 2013), which has 12 items measured on a five-point scale.
The scale has excellent psychometric properties (internal consistency: Cronbach alpha=.96 and
test-retest reliability: r=.89, Dalrymple et al., 2013). We computed a sum score ranging from 0
to 48 (Cronbach alpha=.93). It covered the previous week.
In addition to the sum scores that reflect the severity of each psychiatric disorder (a higher
score indicated a higher severity), we created two groups for analytical purposes. They were
defined as below or above the upper quartile (respectively: below: approx. 75% of observations
and above: 25% of observations). These groups defined participants high vs. low or moderate
symptomatology. These groups were used because there were too few participants for most
disorders when the recommended cut-off scores of the scales were used (ADHD: 15.9%, n=37;
antisocial personality disorder: 7.7%, n=18; bipolar disorder: 8.2%, n=19; borderline
personality disorder: 9.0%, n=21; major depressive disorder: 5.6%, n=13; and social anxiety
disorder: 20.6%, n=48).

2.3 Statistical analyses
We first computed preliminary statistics for all variables, including percentages for binary
variables and means for continuous and count variables. We tested the association between the
severity (sum score) of each disorder and AUD diagnosis using negative binomial regressions.
We then used receiver operating characteristic (ROC) curves to test whether the AUD
screening tool was an accurate indicator of AUD, using the diagnosis of the DIGS as the gold
standard (Linnet, Bossuyt, Moons, & Reitsma, 2012; Mandrekar, 2010). The ROC curve is a
graphical representation of the diagnostic ability of a binary classifier (here, the AUD
diagnosis) (Hajian-Tilaki, 2013). It plots the true positive rate (sensitivity, x-axis) against the
false positive rate (1 – specificity, y-axis). We used parametric and non-parametric ROC
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curves, which address different research questions. We computed six parametric ROC
regressions with maximum likelihood estimation using the sum scores for each psychiatric
disorder. The parametric approach is used to obtain smooth ROC curves and to identify
differences between curves. We also performed twelve non-parametric ROC curves separately
for both groups (high vs. low or moderate symptomatology) for each psychiatric disorder. The
non-parametric approach is used to obtain statistics for different cut-off scores and allows
identification of the optimal cut-off score (high on sensitivity and low on 1 – specificity). For
these non-parametric analyses, we derived sensitivity and specificity. We used the Youden’s J
statistic which gives an equal weight to both sensitivity and specificity (max(sensitivity +
specificity) – 1) to select the optimal cut-off score (Youden, 1950). All analyses were
performed with Stata 15.
As sensitivity analyses, we tested whether the results were similar when we used groups
defined as follows: 1) according to the clinical cut-off scores for the other psychiatric disorders,
even if the sample size was low; and 2) as 60%/40% instead of 75%/25%. Findings were similar
to those reported in this study, except for major depression for the clinical cut-off score
(optimal cut-off score ≥3 in the group with high symptomatology). However, the group of
participants meeting the threshold for major depression was very small (n=13) and thus this
result should be interpreted very carefully.

3. Results
3.1 Preliminary analyses
Participants were on average 25.6 ± 1.4 years old when they completed the third wave of CSURF and 27.0 when they participated in the SADYSM study. A total of 33.5% of the
participants had a diagnosis of AUD. Sum scores for each scale assessing psychiatric disorders
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are reported in Table 1. Overall, participants with an AUD diagnosis scored significantly higher
on all disorders.

3.2 ROC regressions and ROC curves
All psychiatric disorders showed a statistically significant effect on the ROC curve for either
the sum score or the group analysis (Table 3). Results were statistically significant for both
measures for antisocial personality disorder (p=.003 and p<.001), borderline personality
disorder (p=.016 and p=.022), and major depressive disorder (p<.001); for sum score for social
anxiety disorder (p=.031); and for group analysis for ADHD (p=.050) and bipolar disorder
(p=.038). Results for each disorder are presented by group (high vs. low or moderate
symptomatology) in Figure 1. In nearly all cases, the presence of high symptomatology appears
to increase the diagnostic accuracy of the AUD screening tool to detect AUD.
The optimal cut-off scores of the AUD screening tool for each psychiatric disorder are reported
in Table 3. The optimal cut-off scores differed between groups. For participants with low or
moderate symptomatology, the optimal cut-off score was systematically ≥3, which corresponds
to the original cut-off of the scale. For participants with a high symptomatology, the optimal
AUD cut-off score was ≥4. When a cut-off ≥3 was used for the latter, specificity was lower for
all disorders: ADHD (79.0% for the cut-off of 3 vs. 92.1% for the cut-off of 4), antisocial
personality disorder (57.8% vs. 76.9%), bipolar disorder (62.5% vs. 77.5%), borderline
personality disorder (63.2% vs. 79.0%), major depressive disorder (71.0% vs. 80.7%), and
social anxiety disorder (56.7% vs. 70.0%). On the contrary, a cut-off score of 4 among
participants with a low or moderate symptomatology yielded lower sensitivities: ADHD
(68.1% for the cut-off of 4 vs. 83.0% for the cut-off of 3), antisocial personality disorder (64.4%
vs. 73.3%), bipolar disorder (72.3% vs. 83.0%), borderline personality disorder (70.5% vs.
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81.8%), major depressive disorder (60.4% vs. 75.0%), and social anxiety disorder (71.7% vs.
80.4%).
Interestingly, participants with high symptomatology on psychiatric disorders other than AUD
(cut-off ≥4) were better classified than those with low or moderate symptomatology (cut-off
≥3) for most disorders (higher Youden’s J statistics for ADHD, antisocial personality disorder,
borderline personality disorder, and major depression disorder).

4. Discussion
4.1 Main findings
This study tested the diagnostic accuracy of an AUD screening tool among participants with
varying symptomatology on other common psychiatric disorders: ADHD, antisocial
personality disorder, bipolar disorder, borderline personality disorder, major depression
disorder, and social anxiety disorder. The results showed that the symptomatology of all of
these psychiatric disorders influenced the results/outcome of the AUD screening tool, using
both severity (sum scores of self-reported scales for the other psychiatric disorders) and a
binary classification of participants having or not a high level of symptomatology on the other
psychiatric disorder (within the upper quartile of the distribution of sum scores). Importantly,
the optimal cut-off score changed according to the severity of the symptomatology of the other
psychiatric disorders: for participants with a high level of symptomatology, the cut-off score
of 3 recommended for the general population by the AUD screening tool (Baggio et al., 2019)
should be increased to 4. Otherwise, the rate of false positives was high, ranging from 21.0%
to 43.3%. On the contrary, the rate of false positives was lower with a threshold of 4 (7.9% to
30.0%). This result is in line with other studies reporting a reduced sensitivity for screening
tools when comorbid disorders are present (Kok et al., 2015; Luderer et al., 2019; Weibel et
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al., 2018) or the need of higher thresholds for screening tools used in population having
comorbid disorders (Delgadillo et al., 2011).
Overall, using the AUD screening tool with the recommended threshold (≥3 in this case) would
lead to an overestimation of AUD in presence of a high symptomatology on other psychiatric
disorders. This finding was in line with a previous study reporting that depression might worsen
the evaluation of AUD symptoms, independently of alcohol use (Baggio et al., 2015). As a
consequence, too many individuals might be referred to a full AUD diagnostic interview,
increasing health care costs. Other consequences include the potential for increased emotional
burden on individuals who screen positive but do not have AUD and need to undergo further
assessments. Other undesirable consequences are risks of increased stigma and lack of reliable
estimates of prevalence rates for public health purposes and planning of prevention and early
intervention.
Ideally, a substance use screening tool should provide a consistent standardized measure of the
disorder (Scheffler, 2013). Our study showed that standardizing the cut-off score of selfreported AUD for the general population was difficult (Baggio & Iglesias, 2019). Even worse,
it seems that it is impossible to screen for AUD without considering other psychiatric disorders
that may inflate its prevalence rate. The threshold should be altered in certain subgroups to
improve diagnostic accuracy of screening tools. Our findings highlighted the crucial need of
an integrated approach to screening, as it has already been recommended for treatment
(Scheffler, 2013). It means that other psychiatric disorders should be taken into account when
screening for AUD, since simultaneous screening allows to determine the optimal cut-off score.
This integrated perspective would be relatively easy to implement in clinical settings. Our
conclusions also have important implications for public health and screening, as an integrated
approach would require longer questionnaires. Even if it is costly and time-consuming, this
may be the best way to promote a more holistic and accurate treatment approach.
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4.2 Limitations
This study has some shortcomings. First, the sample might not be representative for the whole
Swiss population of young men, as some of them declined to participate in the study (Studer et
al., 2013). Second, it used self-reported scales to assess psychiatric disorders other than AUD.
Self-reported scales are sometimes not accurate, especially in the presence of AUD. For
example, ADHD symptoms are likely to be under-reported among alcohol-dependent patients
(Luderer et al., 2019). Third, we relied on a sample of young Swiss males, who constitute a
specific group of alcohol drinkers. A fourth shortcoming was that psychiatric disorders were
assessed in the third wave of C-SURF, on average 17 months before the SADYSM study
started. The symptomatology of psychiatric disorders might have changed between the two
time points. Thus, replication studies among females, other age groups, clinical populations,
larger samples, and studies using diagnostic interviews along with concurrent assessment are
needed to confirm our findings. Another limitation was the modest sample size, which might
have led to marginal instead of significant effects (parametric ROC curves for ADHD, bipolar
disorder, and social anxiety disorder). Furthermore, we compared “high” vs. “low or moderate”
scoring groups on psychiatric disorders because the sample size was too small to use the
recommended thresholds. Consequently, our results should be interpreted in line with this
important limitation. Finally, our study did not take into account multiple comorbidities and
how some symptoms might interfere with AUD screening outcomes more strongly than others,
so future research should investigate these important questions.

4.3 Conclusion
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Researchers and clinicians should be aware that cut-off scores need to be adapted according to
other characteristics of the population, namely the symptomatology on other psychiatric
disorders. For research purposes and whenever possible in clinical settings, we suggest to
consider disorders as constructs underpinning severity (i.e., relying on sum scores or number
of symptoms) instead of using binary classifications (Kerridge, Saha, Gmel, & Rehm, 2013;
Liu, 2017). More generally, screening tools should be used in an integrated approach, meaning
that psychiatric disorders should be considered as a whole and not as separate independent
entities.
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Table 1. Severity (sum scores) of psychiatric disorders

Psychiatric disorders

Overall
Mean (sd) Median

AUD screening tool (0-12)
2.6 (2.2)
Antisocial personality disorder (6-30)
9.1 (3.9)
Attention deficit hyperactivity disorder (6-36)
14.3 (4.6)
Bipolar disorder (0-12)
4.6 (3.7)
Borderline personality disorder (0-9)
2.5 (2.6)
Major depressive disorder (6-72)
10.8 (8.5)
Social anxiety disorder (0-48)
8.4 (8.8)
AUD: Alcohol use disorder, sd: standard deviation.
1

2
8
15
4
2
8
6

non-AUD group (n=155)
Mean (sd)
Median

AUD group (n=78)
Mean (sd)
Median

Severity1

1.7 (1.5)
8.4 (3.5)
13.7 (4.2)
3.9 (3.4)
2.0 (2.2)
9.3 (7.0)
7.2 (8.3)

4.5 (2.1)
10.5 (4.4)
15.6 (5.1)
5.8 (3.8)
3.7 (2.9)
14.0 (10.1)
10.8 (9.4)

<.001
<.001
.002
.001
<.001
<.001
.017

2
8
14
3
1
7
4

4
9
16
5
3
10
9

Negative binomial regression (predictor: AUD diagnosis, outcome: sum score of each psychiatric disorder).
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Table 2. Groups defined according to the upper quartile for psychiatric disorders
Psychiatric disorder

% (n)

Mean (sd)

70.4 (164)
29.6 (69)

12.1 (3.2)
19.6 (2.7)

74.7 (174)
25.3 (59)

7.3 (1.2)
14.4 (4.3)

69.5 (162)
30.5 (71)

2.5 (2.0)
9.2 (1.9)

69.1 (161)
30.9 (72)

1.1 (1.2)
5.8 (1.7)

74.1 (172)
25.9 (60)

6.7 (3.1)
22.7 (7.6)

73.4 (171)
26.6 (62)

3.9 (3.9)
20.7 (6.7)

Attention deficit/hyperactivity disorder
Score < 17
Score ≥ 17
Antisocial personality disorder
Score < 11
Score ≥ 11
Bipolar disorder
Score < 7
Score ≥ 7
Borderline personality disorder
Score < 4
Score ≥ 4
Major depressive disorder
Score < 14
Score ≥ 14
Social anxiety disorder
Score < 13
Score ≥ 13
sd: standard deviation
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Table 3. Psychometric properties for ROC curves according to severity/symptomatology of psychiatric disorders: Differences based on AUD
cut-off scores

Psychiatric disorder

n
non-AUD
group

AUD group

p-value ROC regressions

Recommended cut-off (≥ 3)

Alternative cut-off (≥ 4)

Sum score

Groups

Sensitivity

Specificity

Sensitivity

Specificity

.050

83.0
83.9

78.6
79.0

68.1
80.7

86.3
92.1

<.001

73.3
97.0

83.0
57.8

64.4
84.9

89.9
76.9

.038

83.0
83.9

84.4
62.5

72.3
74.2

91.3
77.5

.022

81.8
85.3

83.8
63.2

70.5
76.5

90.6
79.0

<.001

75.0
100

80.7
71.0

60.4
96.6

89.5
80.7

.085

80.4
87.5

84.0
56.7

71.7
75.0

92.0
70.0

Attention deficit/hyperactivity disorder
.055
Low or moderate symptomatology (score < 17) 17
47
High symptomatology (score ≥ 17)
38
31
Antisocial personality disorder
.003
Low or moderate symptomatology (score < 11) 129
45
High symptomatology (score ≥ 11)
26
33
Bipolar disorder
.089
Low or moderate symptomatology (score < 7)
115
47
High symptomatology (score ≥ 7)
40
31
Borderline personality disorder
.016
Low or moderate symptomatology (score < 4)
17
44
High symptomatology (score ≥ 4)
38
34
Major depressive disorder
<.001
Low or moderate symptomatology (score < 14) 124
48
High symptomatology (score ≥ 14)
31
29
Social anxiety disorder
.031
Low or moderate symptomatology (score < 13) 125
46
High symptomatology (core ≥ 13)
30
32
AUD: Alcohol use disorder, ROC: receiver operating characteristics, CI: confidence interval.
The optimal AUD cut-off scores are highlighted in bold.
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Figure 1. Parametric ROC curves of self-reported AUD against the gold standard for each
psychiatric disorder

ROC: receiver operating characteristics, AUD: alcohol use disorder, ADHD: attention deficit hyperactivity
disorder.
High score is defined with the upper quartile of the sum score for each psychiatric disorder (approx. 25%-30% of
participants with the highest scores).
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Appendix 1. Alcohol use disorder screening tool

In the past 12 months…
Did you more than once drive a car or another vehicle (such a car, bicycle, motorcycle or
moped) shortly after you had had several dinks with alcohol?
Did you find yourself more than once in a situation that increased your chances of getting
injured (sing machines, walking or doing sport in a dangerous area or around heavy traffic)
after you had been drinking too much alcohol?
Did you find you needed a lot more alcohol to become high o drunk than you used to?
Did you start feeling nervous or shaky for a full day or more after you had cut down on your
drinking?
Did you try to cut down on your drinking, but couldn't?
Did you find yourself spending a great deal of time obtaining, using, or recovering from the
effects of alcohol?
Did you give up activities you care about (e.g., school, work or being with friends and family)
because of your drinking?
Did you continue drinking even though you were aware that alcohol had repeatedly caused
you anxiety, depression or health problems?
Have you had such a strong desire or urge to drink that you could not help drinking?
In the last 12 months, it happened that…
While drinking alcohol, I did something that I badly regretted later.
I had unplanned sex because I was drunk.
I had an accident or I got injured because I was drunk.
I came into a conflict with the police or with the authorities more than once because of my
alcohol use.
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