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Abstract
Attention Deficit/Hyperactivity Disorder (ADHD) often persists into adulthood. However, few screening tools have been adapted
to assess adult ADHD using the DSM-5 criteria. This study assessed the diagnostic accuracy of a French version of the ADHD
Self-Report Screening for DSM-5 (ASRS-5). This multicentric cross-sectional study included 557 participants: 309 adult ADHD
outpatients without bipolar disorder (BD)/borderline personality disorder (BPD) (n = 236) or with BD/BPD (n = 36) and 285
adults without ADHD who were either healthy volunteers (n = 248) or outpatients with BD or BPD (n = 37). Measures included
ADHD diagnosis and the ASRS-5. The ASRS-5 was a good predictor of ADHD diagnosis (cut-off score ! 13/24: sensitivity =
84.3%, specificity = 91.9%) in the sample of adult outpatients without comorbid disorders/healthy controls. Performances were
lower with this cut-off score in some subgroups, notably low-severity ADHD symptomatology (sensitivity = 63.5%) and par-
ticipants with BD or BPD (sensitivity = 91.7%, specificity = 54.1%). The French ASRS-5 had acceptable screening properties,
even if its performance varied according to clinical variables. Further evidence is needed for patients with comorbid disorders
having overlapping symptoms.
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Introduction

There is increasing evidence that attention deficit/
hype r ac t i v i t y d i so rde r (ADHD) , a ch i l d -onse t
neurodevelopmental disorder, persists in adulthood (Caye
et al. 2016; Kooij et al. 2010). It leads to functional impair-
ment in several areas of life: psychosocial functioning, work,
health care access and use, criminality and recidivism
(Ginsberg et al. 2014; Mohr-Jensen and Steinhausen 2016;
Philipp-Wiegmann et al. 2017; Young et al. 2015). Adult
ADHD is also associated with comorbid psychiatric disorders,
substance use, comorbid somatic diseases, and excess mortal-
ity because of the increase risk of suicide and accident
(Asherson et al. 2016; Dalsgaard et al. 2015; Instanes et al.
2018; Shaw et al. 2012). Because of this long-term impair-
ment, adult ADHD has become a major health concern
(Asherson et al. 2016; Franke et al. 2018). Nevertheless,
ADHD is often under-diagnosed and under-treated in adult
populations (Weibel et al. 2020). Identifying adult ADHD
with reliable screening scales has become crucial in primary
care and for public health purposes.

To better take into account adult ADHD, the threshold of
ADHD diagnosis has been revised in the fifth version of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-
5, APA 2013) compared to the fourth edition (DSM-IV, APA
2000). In the revised version, ADHD diagnosis requires a
reduced number of symptoms during adult adulthood (five
instead of six). In addition, changes in symptom wording for
adolescents and adults have been added and are developmen-
tally more appropriate. These changes better capture ADHD
features in adulthood (Matte et al. 2015). Finally, although it
does not specifically impact adult ADHD, the age of onset of
ADHD symptoms has been changed (twelve instead of six).

To date, however, few screening scales have been adapted
to assess adult ADHD using DSM-5 criteria. The widely used
Adult ADHD Self-Report Screening Scale (ASRS v1.1),
which is the World Health Organization’s self-reported
screening tool for ADHD in adults (Kessler et al. 2005,
2007), has recently been updated (ASRS-5) to better match
DSM-5 ADHD diagnosis (Ustun et al. 2017). The ASRS-5
yields good psychometric properties in a US sample from the
general population (Ustun et al. 2017). The ASRS-5 includes
four items from the ASRS v1.1 and two new non-DSM
criteria (Kessler et al. 2010). To date, this screener has not
been tested nor validated in any other language than
English. In addition, even if some studies investigated the
influence of other variables on the ASRS screening tool and
compared psychometric performance across groups (Sonnby
et al. 2015; van de Glind et al. 2013), few studies investigated
psychometric properties according to clinical characteristics.
The impact of comorbidity on psychometric performance is
also often neglected, even if ADHD is comorbid with some
psychiatric disorders or share similar symptoms with others.

For example, bipolar disorder (BD) and borderline personality
disorder (BPD) are two highly comorbid disorders which have
overlapping symptomatology with ADHD (Perroud et al.
2014; Weibel et al. 2018). The ASRS v1.1 showed reduced
psychometric performances among patients with comorbid
ADHD and BPD (sensitivity = 72.8%, specificity = 43.9%;
Weibel et al. 2018). Similar results were obtained among
BD patients (false positives = 40%; Perroud et al. 2014)
Therefore, including populations with comorbid disorders is
crucial to achieve a better understanding of the psychometric
performance of the ASRS-5.

Thus, the aim of our study was to examine the diagnostic
accuracy of the French version of the ASRS-5. We also ex-
plored whether it was a reliable screening tool in detecting
ADHD among different subgroups of the population, accord-
ing to relevant clinical variables (severity, clinical presenta-
tion, and the presence of psychiatric comorbid disorders: BD
and BPD).

Methods

Participants and Procedure

From 2018 to 2019 (10 months), 557 participants were includ-
ed in the study: 309 adult ADHD outpatients without BD/
BPD (n = 236) or with BD/BPD (n = 36) and 285 adults with-
out ADHD who were either healthy volunteers (n = 248, no
formal ADHD diagnosis) or outpatients with BD or BPD (n =
37).

Adult outpatients with ADHD were recruited in six
specialized French-speaking centers for the diagnosis
and treatment of ADHD, located in France (Bordeaux,
Montpellier [two centers], Nantes, and Strasbourg) and
Switzerland (Geneva). All patients met the DSM-5 criteria
for ADHD that require five symptoms or more in adult-
hood and six or more before the age of twelve, with sig-
nificant impairment in at least two areas of daily life dur-
ing the last 6 months prior to the interview and in child-
hood. All patients were assessed by clinicians having a
long-lasting (more than 5 years) expertise in the assess-
ment of adult ADHD and using structured clinical instru-
ments (the ADHD evaluation adult version, ACE+,
Young 2016) or the Diagnostic Interview for ADHD
(DIVA 2.0, Kooij and Francken 2010) according to
DSM-5 criteria. The presence of ADHD symptoms during
childhood was systematically assessed using collateral re-
ports and/or school records. Other mental health disor-
ders, except BD (types 1 and 2) and BPD, were not con-
sidered in the study. The three ADHD clinical presenta-
tions were defined at the time of the interview: predomi-
nantly inattentive, predominantly hyperactive–impulsive,
and combined presentation.
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Healthy participants were community-dwelling adults who
were recruited in Montpellier by means of advertisements,
personal contacts, and through snowballing techniques.
Three participants were not included due to a past or actual
diagnosis of ADHD. They self-completed the ASRS-5 at the
Laboratory Epsylon (University Paul Valery Montpellier 3).
The interviewers (trained final-year students) ensured that the
questionnaire was adequately completed. After that, they had
a face-to-face interview including medical information and
socio-demographics.

BP/BPD patients without ADHD (BD: n = 26, BPD: n =
11) were recruited in a specialized center for the treatment of
these disorders in Geneva. Detailed information and descrip-
tive statistics on the different centers are reported in Table 1.

All participants provided written informed consent to par-
ticipate in the study. The study was approved by the local
Ethics Committee of the Geneva University Hospitals (no.
2019–00991).

Measures

ADHD Diagnosis The diagnosis of ADHD was made or ex-
cluded by experienced clinicians, using validated and struc-
tured clinical interviews: the ADHD evaluation adult version
(ACE+, Young 2016) or the Diagnostic Interview for ADHD
(DIVA 2.0, Kooij and Francken 2010). The ACE+ is a semi-
structured interview translated in French designed to assess
ADHD in adults according to the DSM-5 criteria. It was used
in one center (Geneva, n = 128). The remaining centers used
the DIVA 2.0 (n = 181), a semi-structured clinical interview,
originally designed to assess ADHD symptoms and related
impairment according to the DSM-IV criteria. The DIVA
2.0 has been slightly modified to fulfil the DSM-5 criteria,
by changing the age at onset cut-off from 7 to 12 years of
age and lowering the required number of symptoms in adult-
hood from six to five.

We also created groups according to ADHD severity using
the diagnostic interview (DIVA 2.0 and ACE+). We summed
up symptoms during adulthood and created groups corre-
sponding to the four quartiles: low (5–9), moderate (10–11),
high (12–14), and very high (15–18) severity.

ASRS-5We used theWorld Health Organization Adult ADHD
Self-Report Screening Scale for DSM-5 (ASRS-5, Ustun et al.
2017). Each of the six items is scored on a four-point Likert-
type scale: 0 (never), 1 (rarely), 2 (sometimes), 3 (often), and 4
(very often), resulting in a scale with scores ranging from 0 to
24. In outpatient centers, the ASRS-5 was administered within
1 month after the clinical evaluation.

The translation process of the scale in French was as fol-
lows: (1) the scale was translated in French by the first author
(SB); (2) NP translated the French version back into English;
and (3) all discrepancies between the original English scale

and the French translation were discussed between the two
authors until an agreement was reached. The final version of
the French ASRS-5 is presented in Supplementary Table S1.

Demographic and Clinical Characteristics We also collected
information on gender, age, level of education (secondary
education vs. higher education), and having any prescription of
psychotropic medication including psychostimulants (yes/no).

Analytical Strategy

Sample Size Calculation We used a non-inferiority test to de-
fine how many participants were needed to obtain a similar
AUC as in the first validation study (Ustun et al. 2017). We
used alpha = 5%, power = 80%, margin of equivalence = 10%
(Salazar et al. 2016), AUC = 0.94 (Ustun et al. 2017), and
allocation ratio = 1. A total of n = 98 (49 participants in each
group) was needed. For the comorbid sample, we used
AUC = 0.83 (Ustun et al. 2017). A total of n = 48 (24 partici-
pants in each group) was needed. The sample size was calcu-
lated for our main objective (diagnostic accuracy of the
French version of the ASRS-5). The other objective was
exploratory.

Preliminary Analyses We first computed descriptive statistics
(means/standard deviations or percentages) for all variables
and we compared socio-demographics between groups
(ADHD patients without BD/BPD vs. healthy control group
and BPD/BD patients with ADHD vs. BPD/BD patients with-
out ADHD) using Chi-square tests. We also investigated
whether the ASRS-5 was normally distributed using indices
of symmetry and skewness along with significance tests.

Then, we performed five sets of analyses:

ASRS-5 in the Whole SampleWe first used receiver operating
characteristic (ROC) curves to test whether the ASRS-5 was a
good indicator of ADHD, using ADHD patients without BD/
BPD (n = 236) and the healthy control group (n = 248). The
ROC curve is a probability curve of the diagnostic ability of a
binary classifier.

Comparisons between Subgroups Then, we tested whether
the ASRS-5 performed equally for different subgroups of
the sample. We computed separate ROC curves for (1)
ADHD severity and (2) ADHD presentations. The number
of participants in each subgroup is reported in Table 1.

Sensitivity Analysis As psychotropic treatments (including
stimulants) may affect ADHD symptoms, we ran a sensitivity
analysis excluding participants who were on psychotropic
medication in the non-BD/BPD ADHD group (n = 60). We
also computed separated models for participants who had the
DIVA 2.0 and the ACE+.
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ASRS-5 in BPD/BD Patients with or without ADHD Also using
ROC curves, we also tested whether the ASRS-5 was a good
indicator of ADHD among participants with comorbid BPD
and/or BD.We compared BPD/BD patients with ADHD (n =
36) with the group of BPD/BD without ADHD (n = 37).

For these five sets of analyses, we derived the area under
the curve (AUC, which tells howmuch the model discriminate
between those with and without the disease), sensitivity (true
positive rate) and specificity (true negative rate). For AUC, the
following criteria were used: 0.5: no discrimination, 0.7–0.8:

Table 1 Descriptive statistics of
the sample ADHD without

BPD/BD
Healthy
volunteers

BPD/BD with
ADHD

BPD/BD without
ADHD

n 236 248 36 37

Socio-demographics

Gender

Male 50.4 (115) 44.8 (111) 25.0 (9) 21.6 (8)

Female 49.6 (113) 55.2 (137) 75.0 (27) 78.4 (29)

Missing values n = 8 – – –

Age

Emerging adults
(18–29 years)

48.0 (109) 23.0 (57) 27.8 (10) 24.3 (9)

Adults (30–49 years) 44.1 (100) 39.5 (98) 61.1 (22) 51.4 (19)

Ageing adults (50+
years)

7.9 (18) 37.5 (93) 11.1 (4) 24.3 (9)

Missing values n = 9 – – –

Level of education

Secondary or lower 36.8 (75) 15.3 (38) 75.9 (22) 57.1 (12)

Tertiary 63.2 (129) 84.7 (210) 24.1 (7) 42.9 (9)

Missing values n = 32 – n = 7 n = 16

Clinical variables

Any psychotropic medication

No 70.4 (143) 100 (248) 50.0 (17) 27.0 (10)

Yes 29.6 (60) 0 (0) 50.0 (17) 73.0 (27)

Missing values n = 33 – – –

ADHD severity

Low (5–9 symptoms) 23.0 (52) – 8.6 (3) –

Moderate (10–11
symptoms)

21.7 (49) – 11.4 (4) –

High (12–14
symptoms)

27.9 (63) – 34.3 (12) –

Very high (15–18
symptoms)

27.4 (62) – 45.7 (16) –

Missing values n = 10 – n = 1 –

ADHD presentation

Inattentive 50.4 (115) – 27.8 (10) –

Combined/hyperac-
tive

49.6 (113) – 72.2 (26) –

Missing values n = 8 – – –

Comorbid disorder

Bipolar disorder – – 44.4 (16) 70.3 (26)

Borderline personality
disorder

– – 55.6 (20) 29.7 (11)

Percentages and n (shown in brackets) are given

ADHD: Attention Deficit hyperactivity disorder, BPD: borderline personality disorder, BD: bipolar disorder,
ASRS: Adult ADHD Self-Report Screening Scale
1 Education: 4 missing values
2 Education: 26 missing values
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acceptable, 0.8–0.9: excellent, and > 0.9: outstanding
(Mandrekar 2010). For sensitivity and specificity, values close
to 100% are ideal (van Stralen et al. 2009). The Youden’s J
statistic allows selecting the optimum cut-off point. It gives an
equal weight to sensitivity and specificity, was used to select
the best cut-off score: max (sensitivity + specificity – 1).

Analyses were performed with Stata 15. The sample size
calculation was performed with easyROC version 1.3.1
(http://www.biosoft.hacettepe.edu.tr/easyROC).

Results

Description of the Population

The description of the sample is reported in Table 1. Overall,
there was 55.7% of females and 44.3% of males. The mean
age of the participants was 37.9 ± 14.7. A total of 70.7% of
participants had a secondary level of education. Participants in
the BPD/BD samples (with and without ADHD) were less
likely to have a secondary level of education (32.0%).
AmongADHDparticipants, 47.3% had the inattentive presen-
tation and 52.7% the combined/hyperactive presentation (sev-
en participants had the hyperactive presentation). A total of
104 patients (20.9%) were on one psychotropic medication or
more.

In the sample without comorbid disorders, participants with
ADHD were significantly younger (p < .001) and had a lower
level of education (p < .001) than healthy volunteers. There
was no significant difference for gender (p = .215). In the
sample with comorbid disorders, participants with and with-
out ADHD were not significantly different (gender: p = .740,
age: p = .336, and level of education: p = .162).

Description of the French ASRS-5

The distributions of the ASRS-5 score are reported in the
Supplementary Figure 1 separately for the ADHD groups
(with and without BPD/BD) and the control groups (healthy
participants and BPD/BD without ADHD). The ASRS-5 was
approximately normally distributed in each group, without
floor or ceiling effects. Scores are more often below median
for the control groups and above median for ADHD groups.
The mean score was 16.1 ± 3.4 in the ADHD groups and 8.2
± 4.0 in the control groups. Detailed information for all groups
(two ADHD groups and two control groups) are reported in
Table 2.

ASRS-5 Performances in Patients with ADHD but
without BPD/BD and Healthy Controls

The performances of the ASRS-5 in predicting ADHD diag-
nosis are reported in Table 3. The AUC was outstanding

(.945), with the best cut-off score of 13/24 leading to a sensi-
tivity of 84.3% and a specificity of 91.9%.

ASRS-5 Performances According to Clinical
Characteristics

All results obtained in ADHD patients without BPD/BD and
healthy controls are summarized in Table 4.

ADHD Severity The performances of the ASRS-5 were sepa-
rately assessed in each severity group. The AUCs obtained in
the four groups were different, with the best performances
obtained in the very high-severity group (AUC = .977, best
cut-off score = 13/24 with sensitivity = 95.2%). In the low-
severity group, the AUC was .844, with the best cut-off score
of 10/24 leading to a sensitivity of 88.5% and a specificity of
86.0%. For the cut-off score of 13, the sensitivity was rather
low (63.5%, false negative rate = 36.5%). The moderate- and
high-severity groups displayed good psychometric properties

Table 2 Description of the ASRS-5

ADHD
without
BPD/BD

Healthy
volunteers

BPD/BD
with
ADHD

BPD/BD
without
ADHD

n 236 248 36 37

Items

1. Difficulties
concentrating on
what people say
to you

2.88
(0.91)

1,37
(0.94)

2.78
(0.76)

1.84
(1.01)

2. Leave your seat in
situations in which
you are expected to
remain seated

1.59
(1.29)

0.63
(0.97)

1.75
(1.11)

1.03
(0.87)

3. Difficulties
unwinding and
relaxing

2.79
(1.18)

1.47
(1.14)

3.31
(0.98)

2.35
(1.06)

4. Finish others’
sentences

2.65
(1.19)

1.46
(1.08)

2.81
(1.09)

2.35
(1.21)

5. Put things off until
the last minute

3.45
(0.83)

1.79
(1.12)

3.53
(0.69)

2.73
(1.31)

6. Depend on others
to keep your life in
order

2.58
(1.22)

0.86
(0.92)

2.69
(1.17)

2.73
(1.48)

Total score

Sum-score 15.94
(3.47)

7.57
(3.58)

16. 86
(2.84)

12.08
(4.62)

Skewness "0.36
(p = .0-
25)

0.46
(p = .0-
04)

"0.29
(ns)

"0.05 (ns)

Kurtosis 2.98 (ns) 2.97 (ns) 2.75 (ns) 2.34 (ns)

ADHD: Attention deficit hyperactivity disorder, BPD: borderline person-
ality disorder, BD: bipolar disorder, ASRS: Adult ADHD Self-Report
Screening Scale
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(AUC = .958 and .951, sensitivity = 89.8% and 87.3% with a
cut-off score of 13).

ADHD Presentations Using the cut-off score of 13/24, the
screener performed very well for patients with the
combined/hyperactive presentation (AUC = .970, sensitivity-
= 92.2%). The performance was a little lower for patients with
the inattentive presentation (AUC = .918, sensitivity = 75.7%).
A cut-off score of 12 was better (sensitivity = 82.6%,
specificity = 85.5%).

Sensitivity Analysis In the final analysis excluding participants
who were on psychotropic medication, the AUC was out-
standing (.943) and the cut-off score of 13 yielded acceptable
psychometric performances (sensitivity = 83.9%, specificity =
91.9%).

Performances were similar for participants who completed
the DIVA 2.0 with the best cut-off score being 13 (n = 163,
AUC = .951, sensitivity = 86.0%) and the ACE+ (n = 73,
AUC = .931, sensitivity = 80.8%).

ASRS-5 Performances in BPD/BD Patients with or
without ADHD

In patients with BD/BPD, the AUC obtained was fair (.801).
The best cut-off score was also 13/24, with a sensitivity of
91.7%, but a specificity of 54.1% leading to a high proportion
of false positives (45.9%) (see Table 5).

Discussion

The purpose of this study was to confirm the diagnostic accu-
racy of the Adult ADHD Self-Report Screening Scale for
DSM-5 (ASRS-5) in a sample of French-speaking adults with
ADHD and non-ADHD controls.

Performance in Patients with ADHD but without
BPD/BD and Healthy Controls

The French version of the ASRS-5 did not perform as well as
expected in our sample of French-speaking participants. In the
first English validation study, the ASRS-5 offered acceptable
performances in identifying ADHD patients in two separate
samples, with a sensitivity ranging from 91.4% to 91.9% and a
specificity ranging from 74.0 to 96.0% with a cut-off score of
14/24 (Ustun et al. 2017). Applying the same threshold, the
sensitivity was 78.0%with a specificity of 94.0% in our study.
However, this threshold was not the best one, and we identi-
fied a better cut-off score (!13) with 8.1% of false positives
and 15.7% of false negatives. The high rate of misclassifica-
tion for false negatives was in line with studies reporting that
adults are likely to be under-diagnosed (Ginsberg et al. 2014),
contrariwise to children (Layton et al. 2018). Consequently,
adults with ADHD are likely to be under-treated.

Performance According to Clinical Characteristics

The ASRS-5 did not perform equally among different sub-
groups of the population. The threshold to define ADHD
should be adapted to keep acceptable sensitivity and specific-
ity. This was the case for ADHD patients with a less severe
symptomatology (!10) and ADHD patients with the inatten-
tive presentation (!12). Thus, researchers and clinicians
should be aware that the ASRS-5 probably misses individuals
with less severe ADHD symptoms. Indeed, the cut-off score
of 13 yielded 36.5% false negatives. This result contradicts
previous findings suggesting that the psychometric properties
of the ASRS are similar in different groups (van de Glind et al.

Table 3 Performance of
the ASRS-5 compared to
diagnosis of ADHD,
general sample (n = 484)

Cut-off score Sensitivity Specificity

Everybody 100 0.0

! 1 100 0.4

! 2 100 2.8

! 3 100 5.7

! 4 100 10.5

! 5 100 20.6

! 6 100 33.5

! 7 98.7 43.6

! 8 98.7 52.0

! 9 97.5 60.5

! 10 95.8 71.8

! 11 92.8 79.0

! 12 89.4 85.5

! 13 84.3 91.9

! 14 78.0 94.0

! 15 69.1 95.6

! 16 55.5 98.0

! 17 46.2 98.8

! 18 33.9 99.6

! 19 23.3 99.6

! 20 17.0 99.6

! 21 8.5 100

! 22 3.4 100

! 23 1.7 100

! 24 0.4 100

Nobody 0.0 100

ADHD: Attention deficit hyperactivity
disorder, ASRS-5: Adult ADHD Self-
Report Screening Scale according to the
Diagnostic and Statistical Manual of
Mental Disorders, fifth edition

The best model is highlighted in bold
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2013). This is an important issue, as even less severe symp-
tomatology can lead to significant impairment in life. A
screening tool should be useful for the whole range of the
disorder, and not the most severe cases. Future research
should focus on accurate identification of mild ADHD.

The ASRS-5 performed better to identify participants hav-
ing the combined/hyperactive presentations. This might be
because three out six items of the ASRS-5 rely to
hyperactive/impulsive symptoms (items #2, #3 and #4).
Furthermore, patients with combined presentation had a more
severe ADHD symptomatology, as they could have 18 symp-
toms (maximum = 9 symptoms for the inattentive
presentation).

Performance among Patients with BPD/BD

Finally, the ASRS-5 performed worse when participants had
disorders that share common symptoms with ADHD. Indeed,
the screener failed to identify ADHD among patients with
BPD or BD, two frequent comorbid psychiatric disorders in
ADHD which share common features and overlapping symp-
toms (i.e., impulsivity, emotional lability/dysregulation, inter-
personal deficits, risk-taking behaviors, and inner restlessness,
Perroud et al. 2014; Weibel et al. 2018). In participants with
BPD or BD, the percentage of false positives was very high
(45.9%), meaning that these patients were often misclassified
as having ADHD. Therefore, clinicians should keep in mind
that the ASRS-5 is not a reliable screener to detect ADHD for

Table 4 Performances of the French version of the ASRS-5 according to demographic and clinical characteristics

Cut-off score Sensitivity Specificity AUC

Severity

Low severity (5–9 symptoms) !10 88.5% 71.8%
.8-
84

Moderate severity (10–11 symptoms) !13 89.8% 91.9%
.9-
58

High severity (12–14 symptoms) !13 87.3% 91.9%
.9-
51

Very high severity (15–18 symptoms) !13 95.2% 91.9%
.9-
77

Clinical presentations

ADHD inattentive !12 82.6% 85.5%
.9-
18

ADHD hyperactive/combined !13 92.9% 91.9%
.9-
70

ADHD: Attention deficit hyperactivity disorder, ASRS-5: Adult ADHD Self-Report Screening Scale according to the Diagnostic and Statistical Manual
of Mental Disorders, fifth edition, AUC: area under the curve. Percentages and n under brackets are reported
1 Six participants had the hyperactive presentation

Table 5 Performance of
the ASRS-5 compared to
diagnosis of ADHD,
clinical sample (n = 73)

Cut-off score Sensitivity Specificity

Everybody 100 0.0

! 3 100 2.7

! 7 100 5.4

! 8 100 13.5

! 9 100 21.6

! 10 100 40.5

! 11 97.2 40.5

! 12 97.2 48.7

! 13 91.7 54.1

! 14 86.1 59.6

! 15 80.6 64.9

! 16 75.0 70.3

! 17 55.6 81.1

! 18 41.7 89.2

! 19 27.8 91.9

! 20 19.4 94.6

! 21 8.3 97.3

! 22 5.6 100

Nobody 0.0 100

ADHD: Attention deficit hyperactivity
disorder, ASRS-5: Adult ADHD Self-
Report Screening Scale according to the
Diagnostic and Statistical Manual of
Mental Disorders, fifth edition

The best model is highlighted in bold
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patients with these comorbid disorders, in line with previous
results for the DSM-IV screener (Perroud et al. 2014; van de
Glind et al. 2013; Weibel et al. 2018).

Limitations

This study has some limitations. A first shortcoming was that
the translation/back-translation process involved two persons.
More translators should have been involved, as well as the
original author for the English back-translation. Second, pa-
tients with ADHD were recruited in specialized ADHD out-
patient clinics, a setting that might not be representative of the
whole ADHD population, thus limiting the generalization of
our findings. For example, a lower frequency of inattentive
presentation is usually observed in epidemiological samples
(Simon et al. 2009), with more patients being treated by stim-
ulants and psychotropic medications in clinical samples. To
take this limitation into account, we ran a sensitivity analysis
excluding participants who were on psychotropic medication
(including psychostimulants). Findings were similar as those
reported in this study. In addition, participants were younger
and had a lower level of education in the ADHD group with-
out BD/BPD in comparison with healthy volunteers. Third,
the sample size was rather small in some cells (subgroups of
participants with comorbidities). As investigating the diagnos-
tic accuracy among subgroups was an exploratory aim, it was
not included in the sample size calculation. Because of these
differences and issues, our results should be interpreted cau-
tiously. Fourth, we did not assess the performance of the
ASRS-5 according to other frequent comorbid conditions in
adults with ADHD (e.g., depression, anxiety, substance use or
sleep disorders). The comorbid disorders might have inflated
sensitivity because other symptoms might increase the sever-
ity of ADHD or mimic ADHD symptoms. Another shortcom-
ing of the study was that, in clinical participants, the ADHD
assessment was made using two different structured clinical
interviews (ACE+ and DIVA 2.0). Even if they rely on the
same symptoms, the wording might be slightly different (e.g.,
examples for each symptom). Furthermore, these two widely
used diagnostic tools have not been cross validated. However,
they yielded similar psychometric performances in our sensi-
tivity analyses. Nonetheless, future studies should rely on a
single DSM-5 diagnostic interview. Other limitations are re-
lated to the subgroup analyses. When we used the sum score
of symptoms to provide an overview of the severity, we auto-
matically considered that symptoms were equivalent (same
weight and same severity), which might not be the case. In
addition, when we compared the different presentations (inat-
tentive vs. combined/hyperactive), we should keep in mind
that the inattentive presentation might be less severe, as the
maximum number of symptoms was 9 (18 for the combined
presentation). Finally, even if none of the healthy participants
had previously received a diagnosis of ADHD, it was not

formally ruled out by the standard diagnostic procedure.
Given the low rate of diagnosis of ADHD in adult in the
general population (Ginsberg et al. 2014), we therefore cannot
exclude that some of them met criteria for ADHD. It might
have inflated the rate of false negatives, meaning that the
estimates given in the study are conservative.

Conclusion

The ASRS-5 appears as an acceptable tool to screen for
ADHD in clinical settings. Nevertheless, researchers and cli-
nicians should be aware of its limitations, namely a lower
ability to detect ADHD among patients with a mild symptom-
atology or having the inattentive presentation. In addition,
further evidence is needed for patients with comorbid disor-
ders, and especially disorders with overlapping symptoms. To
date, this was the first ADHD screener adapted for the DSM-5
criteria in French and this study will provide an extension to
the available screening tools for French clinicians and thus a
better detection of ADHD.

Compliance with Ethical Standards

Conflict of Interest Stéphanie Baggio, Sophie Bayard, Clémence
Cabelguen, Martin Desseilles, Marie Gachet, Charlotte Kraemer,
Hélène Richard-Lepouriel, Rosetta Nicastro, Stéphanie Bouliac, Anne
Sauvaget, Sébastien Weibel, Nader Perroud and Régis Lopez declare that
they have no conflict of interest.

Ethical Approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.

Informed Consent Informed consent was obtained from all individual
participants included in the study.

References

APA. (2000). Diagnostic and statistical manual of mental disorders
(fourth ed.). Washington, DC: American Psychiatric Association.

APA. (2013).Diagnostic and statistical manual of mental disorders (fifth
ed.). Arlington, VA: American Psychiatric Publishing.

Asherson, P., Buitelaar, J., Faraone, S. V., & Rohde, L. A. (2016). Adult
attention-deficit hyperactivity disorder: Key conceptual issues. The
Lancet Psychiatry, 3(6), 568–578. https://doi.org/10.1016/S2215-
0366(16)30032-3.

Caye, A., Swanson, J., Thapar, A., Sibley, M., Arseneault, L., Hechtman,
L., Arnold, L. E., Niclasen, J., Moffitt, T., & Rohde, L. A. (2016).
Life span studies of ADHD—Conceptual challenges and predictors
of persistence and outcome. Current Psychiatry Reports, 18(12),
111. https://doi.org/10.1007/s11920-016-0750-x.

Dalsgaard, S., Østergaard, S. D., Leckman, J. F., Mortensen, P. B., &
Pedersen, M. G. (2015). Mortality in children, adolescents, and
adults with attention deficit hyperactivity disorder: A nationwide

J Psychopathol Behav Assess

Author's personal copy

https://doi.org/10.1016/S2215-0366(16)30032-3
https://doi.org/10.1016/S2215-0366(16)30032-3
https://doi.org/10.1007/s11920-016-0750-x


cohort study. Lancet (London, England), 385(9983), 2190–2196.
https://doi.org/10.1016/S0140-6736(14)61684-6.

Franke, B., Michelini, G., Asherson, P., Banaschewski, T., Bilbow, A.,
Buitelaar, J. K., Cormand, B., Faraone, S. V., Ginsberg, Y., Haavik,
J., Kuntsi, J., Larsson, H., Lesch, K. P., Ramos-Quiroga, J. A.,
Réthelyi, J. M., Ribases, M., & Reif, A. (2018). Live fast, die
young? A review on the developmental trajectories of ADHD across
the lifespan. European Neuropsychopharmacology, 28(10), 1059–
1088. https://doi.org/10.1016/j.euroneuro.2018.08.001.

Ginsberg, Y., Quintero, J., Anand, E., Casillas, M., & Upadhyaya, H. P.
(2014). Underdiagnosis of attention-deficit/hyperactivity disorder in
adult patients: A review of the literature. The Primary Care
Companion for CNS Disorders, 16(3). doi:https://doi.org/10.4088/
PCC.13r01600.

Instanes, J. T., Klungsøyr, K., Halmøy, A., Fasmer, O. B., & Haavik, J.
(2018). Adult ADHD and comorbid somatic disease: A systematic
literature review. Journal of Attention Disorders, 22(3), 203–228.
https://doi.org/10.1177/1087054716669589.

Kessler, R. C., Adler, L., Ames, M., Demler, O., Faraone, S., Hiripi, E.,
et al. (2005). The World Health Organization adult ADHD self-
report scale (ASRS): A short screening scale for use in the general
population. Psychological Medicine, 35(2), 245–256.

Kessler, R. C., Adler, L., Gruber, M. J., Sarawate, C. A., Spencer, T., & Van
Brunt, D. L. (2007). Validity of the World Health Organization adult
ADHD self-report scale (ASRS) screener in a representative sample of
health plan members. International Journal of Methods in Psychiatric
Research, 16(2), 52–65. https://doi.org/10.1002/mpr.208.

Kessler, R. C., Green, J. G., Adler, L. A., Barkley, R. A., Chatterji, S.,
Faraone, S. V., Finkelman, M., Greenhill, L. L., Gruber, M. J.,
Jewell, M., Russo, L. J., Sampson, N. A., & van Brunt, D. L.
(2010). Structure and diagnosis of adult attention-deficit/hyperactiv-
ity disorder: Analysis of expanded symptom criteria from the adult
ADHD clinical diagnostic scale. Archives of General Psychiatry,
67(11), 1168–1178. https://doi.org/10.1001/archgenpsychiatry.
2010.146.

Kooij, J. J. S., & Francken, M. H. (2010). DIVA 2.0 diagnostic interview
for ADHD in adults. The Hague, the Netherlands: DIVA
Foundation.

Kooij, S. J. J., Bejerot, S., Blackwell, A., Caci, H., Casas-Brugué, M.,
Carpentier, P. J., Edvinsson, D., Fayyad, J., Foeken, K., Fitzgerald,
M., Gaillac, V., Ginsberg, Y., Henry, C., Krause, J., Lensing, M. B.,
Manor, I., Niederhofer, H., Nunes-Filipe, C., Ohlmeier, M. D.,
Oswald, P., Pallanti, S., Pehlivanidis, A., Ramos-Quiroga, J. A.,
Rastam, M., Ryffel-Rawak, D., Stes, S., & Asherson, P. (2010).
European consensus statement on diagnosis and treatment of adult
ADHD: The European network adult ADHD. BMC Psychiatry,
10(1), 67. https://doi.org/10.1186/1471-244X-10-67.

Layton, T. J., Barnett, M. L., Hicks, T. R., & Jena, A. B. (2018). Attention
deficit-hyperactivity disorder and month of school enrollment. New
England Journal of Medicine, 379(22), 2122–2130. https://doi.org/
10.1056/NEJMoa1806828.

Mandrekar, J. N. (2010). Receiver operating characteristic curve in diag-
nostic test assessment. Journal of Thoracic Oncology, 5(9), 1315–
1316. https://doi.org/10.1097/JTO.0b013e3181ec173d.

Matte, B., Rohde, L. A., Turner, J. B., Fisher, P. W., Shen, S., Bau, C. H.
D., Nigg, J. T., & Grevet, E. H. (2015). Reliability and validity of
proposed DSM-5 ADHD symptoms in a clinical sample of adults.
The Journal of Neuropsychiatry and Clinical Neurosciences, 27(3),
228–236. https://doi.org/10.1176/appi.neuropsych.13060137.

Mohr-Jensen, C., & Steinhausen, H.-C. (2016). A meta-analysis and sys-
tematic review of the risks associated with childhood attention-
deficit hyperactivity disorder on long-term outcome of arrests, con-
victions, and incarcerations. Clinical Psychology Review, 48-
(supplement C), 32–42. https://doi.org/10.1016/j.cpr.2016.05.002.

Perroud, N., Cordera, P., Zimmermann, J., Michalopoulos, G., Bancila,
V., Prada, P., Dayer, A., & Aubry, J. M. (2014). Comorbidity

between attention deficit hyperactivity disorder (ADHD) and bipo-
lar disorder in a specialized mood disorders outpatient clinic.
Journal of Affective Disorders, 168, 161–166. https://doi.org/10.
1016/j.jad.2014.06.053.

Philipp-Wiegmann, F., Rösler, M., Clasen, O., Zinnow, T., Retz-
Junginger, P., & Retz, W. (2017). ADHD modulates the course of
delinquency: A 15-year follow-up study of young incarcerated man.
European Archives of Psychiatry and Clinical Neuroscience, 1–9.
doi:https://doi.org/10.1007/s00406-017-0816-8.

Salazar, A. J., Romero, J. A., Bernal, O. A., Moreno, A. P., Velasco, S.
C., & Díaz, X. A. (2016). Noninferiority and equivalence evaluation
of clinical performance among computed radiography, film, and
digitized film for telemammography services. [research article].
International Journal of Telemedicine and Applications.

Shaw, M., Hodgkins, P., Caci, H., Young, S., Kahle, J., Woods, A. G., &
Arnold, L. E. (2012). A systematic review and analysis of long-term
outcomes in attention deficit hyperactivity disorder: Effects of treat-
ment and non-treatment. BMC Medicine, 10, 99. https://doi.org/10.
1186/1741-7015-10-99.

Simon, V., Czobor, P., Bálint, S., Mészáros, A., & Bitter, I. (2009).
Prevalence and correlates of adult attention-deficit hyperactivity dis-
order: Meta-analysis. The British Journal of Psychiatry: the Journal
of Mental Science, 194(3), 204–211. https://doi.org/10.1192/bjp.bp.
107.048827.

Sonnby, K., Skordas, K., Olofsdotter, S., Vadlin, S., Nilsson, K. W., &
Ramklint, M. (2015). Validation of the World Health Organization
adult ADHD self-report scale for adolescents. Nordic Journal of
Psychiatry, 69(3), 216–223. https://doi.org/10.3109/08039488.
2014.968203.

Ustun, B., Adler, L. A., Rudin, C., Faraone, S. V., Spencer, T. J.,
Berglund, P., Gruber, M. J., & Kessler, R. C. (2017). The World
Health Organization adult attention-deficit/hyperactivity disorder
self-report screening scale for DSM-5. JAMA Psychiatry, 74(5),
520–526. https://doi.org/10.1001/jamapsychiatry.2017.0298.

van de Glind, G., van den Brink, W., Koeter, M. W. J., Carpentier, P.-J.,
van Emmerik-van Oortmerssen, K., Kaye, S., et al. (2013). Validity
of the adult ADHD self-report scale (ASRS) as a screener for adult
ADHD in treatment seeking substance use disorder patients. Drug
and Alcohol Dependence, 132(3), 587–596. https://doi.org/10.1016/
j.drugalcdep.2013.04.010.

van Stralen, K. J., Stel, V. S., Reitsma, J. B., Dekker, F.W., Zoccali, C., &
Jager, K. J. (2009). Diagnostic methods I: Sensitivity, specificity,
and other measures of accuracy. Kidney International, 75(12),
1257–1263. https://doi.org/10.1038/ki.2009.92.

Weibel, S., Menard, O., Ionita, A., Boumendjel, M., Cabelguen, C.,
Kraemer, C., Micoulaud-Franchi, J. A., Bioulac, S., Perroud, N.,
Sauvaget, A., Carton, L., Gachet, M., & Lopez, R. (2020).
Practical considerations for the evaluation and management of at-
tention deficit hyperactivity disorder (ADHD) in adults.
L'Encéphale, 46(1), 30–40. https://doi.org/10.1016/j.encep.2019.
06.005.

Weibel, S., Nicastro, R., Prada, P., Cole, P., Rüfenacht, E., Pham, E.,
Dayer, A., & Perroud, N. (2018). Screening for attention-deficit/
hyperactivity disorder in borderline personality disorder. Journal
of Affective Disorders, 226, 85–91. https://doi.org/10.1016/j.jad.
2017.09.027.

Young, S. (2016). ACE+: A diagnostic interview of ADHD in adults.
Psychology Services Limited.

Young, S.,Moss, D., Sedgwick, O., Fridman,M., &Hodgkins, P. (2015).
A meta-analysis of the prevalence of attention deficit hyperactivity
disorder in incarcerated populations. PsychologicalMedicine, 45(2),
247–258. https://doi.org/10.1017/S0033291714000762.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

J Psychopathol Behav Assess

Author's personal copy

https://doi.org/10.1016/S0140-6736(14)61684-6
https://doi.org/10.1016/j.euroneuro.2018.08.001
https://doi.org/10.4088/PCC.13r01600
https://doi.org/10.4088/PCC.13r01600
https://doi.org/10.1177/1087054716669589
https://doi.org/10.1002/mpr.208
https://doi.org/10.1001/archgenpsychiatry.2010.146
https://doi.org/10.1001/archgenpsychiatry.2010.146
https://doi.org/10.1186/1471-244X-10-67
https://doi.org/10.1056/NEJMoa1806828
https://doi.org/10.1056/NEJMoa1806828
https://doi.org/10.1097/JTO.0b013e3181ec173d
https://doi.org/10.1176/appi.neuropsych.13060137
https://doi.org/10.1016/j.cpr.2016.05.002
https://doi.org/10.1016/j.jad.2014.06.053
https://doi.org/10.1016/j.jad.2014.06.053
https://doi.org/10.1007/s00406-017-0816-8
https://doi.org/10.1186/1741-7015-10-99
https://doi.org/10.1186/1741-7015-10-99
https://doi.org/10.1192/bjp.bp.107.048827
https://doi.org/10.1192/bjp.bp.107.048827
https://doi.org/10.3109/08039488.2014.968203
https://doi.org/10.3109/08039488.2014.968203
https://doi.org/10.1001/jamapsychiatry.2017.0298
https://doi.org/10.1016/j.drugalcdep.2013.04.010
https://doi.org/10.1016/j.drugalcdep.2013.04.010
https://doi.org/10.1038/ki.2009.92
https://doi.org/10.1016/j.encep.2019.06.005
https://doi.org/10.1016/j.encep.2019.06.005
https://doi.org/10.1016/j.jad.2017.09.027
https://doi.org/10.1016/j.jad.2017.09.027
https://doi.org/10.1017/S0033291714000762

	Diagnostic...
	Abstract
	Introduction
	Methods
	Participants and Procedure
	Measures
	Analytical Strategy

	Results
	Description of the Population
	Description of the French ASRS-5
	ASRS-5 Performances in Patients with ADHD but without BPD/BD and Healthy Controls
	ASRS-5 Performances According to Clinical Characteristics
	ASRS-5 Performances in BPD/BD Patients with or without ADHD

	Discussion
	Performance in Patients with ADHD but without BPD/BD and Healthy Controls
	Performance According to Clinical Characteristics
	Performance among Patients with BPD/BD
	Limitations

	Conclusion
	References


