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ABSTRACT
Background:  The WHO Adult ADHD Self-report Scale (ASRSv1.1 and ASRS-S) is used for screening for 
attention-deficit/hyperactivity disorder (ADHD). The capacity of the Swedish version of the scale to 
discriminate ADHD from borderline personality disorder (BPD) and bipolar disorder (BP) has not been 
tested.
Aim:  Evaluate scoring methods, psychometric properties, and diagnostic accuracy of the Swedish 
versions of ASRSv1.1/ASRS-S in a group of patients with ADHD and/or BPD and/or BP.
Method:  A total of 151 young adult psychiatric patients diagnosed with ADHD, BPD and/or BD 
completed ASRSv1.1 and the Wender Utah Rating Scale (WURS) for ADHD symptoms, and the Sheehan 
Disability Scale (SDS) for functional impairment. ADHD diagnoses were assessed with the Schedule for 
Affective Disorders and Schizophrenia (K-SADS) interview. Both versions of the scale were analysed 
through dichotomised and non-dichotomised scoring for diagnostic accuracy analysis.
Results:  The internal consistency for ASRSv1.1/ASRS-S was satisfactory with α 0.913 and 0.743, 
respectively. The two-factor structure of the ASRSv1.1 and the one factor structure of ASRS-S were 
supported by the confirmatory factor analyses. A strong positive correlation was found between 
ASRSv1.1 and WURS and a moderate level of correlation was found between ASRSv1.1 and SDS. The 
area under the curve for both scoring methods were excellent with an area under the curve (AUC) of 
0.808 and 0.817, respectively. Optimal cut-off scores were in line with the original recommendations.
Conclusion:  The Swedish translation of ASRSv1.1/ASRS-S has psychometric properties comparable to 
other populations and the capacity to screen for ADHD in patients with overlapping symptoms.

Background

Attention-deficit/hyperactivity disorder (ADHD) is a common 
neurodevelopmental disorder. It is characterised by symp-
toms of inattention, hyperactivity and impulsivity. Adult 
ADHD has a more heterogenous clinical presentation and as 
many as 80% of patients experience at least one comorbid 
disorder, including mood disorders, anxiety disorders, sub-
stance use disorders, and personality disorders [1]. This study 
will focus on impulsivity, hyperactivity, and emotional dysreg-
ulation symptoms that overlap between attention-deficit/
hyperactivity disorder (ADHD), borderline personality disorder 
(BPD), and bipolar disorder (BD) in adult patients [2]. The 
global prevalence of persistent adult ADHD (with a childhood 
onset) was 2.6% and that of a symptomatic adult ADHD was 
6.8% according to a systematic review and meta-analysis of 
adult ADHD in the general population [3]. Among children, 
boys receive an DSM-IV ADHD diagnosis more often than 
girls, with a ratio of 4:1. However, the male: female ratio 
decreases with age for all ADHD subtypes [4].

Impulsivity and emotional dysregulation are strong fea-
tures in patients suffering from ADHD and BPD; however, 
impulsivity is most pronounced in those suffering from a 
comorbidity of both disorders [2, 5]. Previous research shows 
that at least 14% of those diagnosed with childhood ADHD 
are estimated to receive a BPD diagnosis in adulthood, and 
among adult patients with ADHD between 18% and 34% 
have a comorbid BPD diagnosis [6]. Characteristics of the 
hypomanic/manic phase of BD show symptoms overlapping 
with ADHD [1]. Since BD is an episodic disorder, a true 
comorbid ADHD will show ADHD symptoms between bipolar 
episodes. An epidemiological population study found a prev-
alence of BD in subjects with a diagnosis of ADHD to be 
8.9%-9.4% in men and 13.5–18% in women. In subjects with 
a BD diagnosis the prevalence of an ADHD diagnosis was as 
high as 31.4%. There were significant gender differences in 
the prevalence of psychiatric comorbidities between men 
and women with ADHD, where women had the highest prev-
alence for both BPD and BD [7]. The comorbidity and chronic 
course of ADHD, BPD, and BD have a possible negative 
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influence on the symptom severity and clinical course of 
each of the disorders [8]. These comorbidities represent a 
heavier symptom burden and consequently a higher func-
tional impairment [1]. Screening tests are traditionally used 
to detect disorders in the population at an early stage and 
thus facilitate early treatment. When two disorders have over-
lapping symptoms in the clinic, screening tests can assist in 
differentiating between them; however, overlapping symp-
toms will sometimes render false positive results when 
screening instruments for the identification of only one of 
the disorders are used [9].

The World Health Organization (WHO) Adult ADHD 
Self-report Scale (ASRS) is a diagnostic tool for identifying 
ADHD. The ASRSv1.1 consists of 18 items based on Diagnostic 
and Statistical Manual of Mental Disorders IV [10] criteria. The 
first set of six questions, when used alone, is referred to as 
the ASRS-Screening test (ASRS-S)[11]. The original study rec-
ommends a summation based on dichotomised cut-off points 
for all items, shown as shaded areas in the questionnaire. 
However, both versions of the scale can be evaluated through 
non-dichotomised and dichotomised scoring [12]. Two previ-
ous studies of the Swedish translation of the instrument eval-
uated the dichotomised versions, ASRS-S in an epidemiological 
sample [13], and ASRSv1.1 and ASRS-S in adolescents [14]. No 
evaluation of the Swedish non-dichotomised scoring of either 
the ASRSv1.1 or ASRS-S has been published. Moreover, no 
evaluation of the Swedish ASRSv1.1/ASRS-S has been per-
formed in a clinical sample of adult patients with ADHD, and/
or BPD and/or BD who have many overlapping symptoms. 
Previous studies from other countries evaluating the 
ASRSv1.1/ASRS-S for differentiating overlapping symptoms 
between BPD and/or BD have presented problems with high 
numbers of false positives [15, 16].

The aim of this study was to further evaluate the psycho-
metric properties of the Swedish translation of the ASRS, 
both the non-dichotomised and dichotomised versions of 
ASRSv1.1/ASRS-S, when used in a clinical sample of adult 
patients with ADHD and/or BPD and/or BD. Internal consis-
tency was calculated and confirmatory factor analyses were 
performed. Convergent and divergent validity for ASRSv1.1 
were examined. In addition, diagnostic accuracy of the 
non-dichotomised and dichotomised versions of ASRSv1.1/
ASRS-S was evaluated and therefore also the capacity of 
these versions to discriminate ADHD in a group of patients 
with overlapping symptoms. The following hypotheses were 
tested: ASRSv1.1/ASRS-S has 1) high internal consistency and 
the same factor structure in a sample of patients with over-
lapping symptoms, 2) high concurrent validity and divergent 
validity, but 3) show lower diagnostic accuracy due to the 
many overlapping symptoms.

Material and method

Participants

Participants were recruited from a general psychiatric outpa-
tient clinic treating young adult (18–25 years) patients at the 
University Hospital in Uppsala, Sweden. Patients diagnosed 

between 1st of May 2005 and 31st of October 2010 with 
ADHD and/or BPD and/or BD were sent a study invitation by 
post. All patients (n = 759, 466 (61.4%) women and 293 
(38.6%) men) were identified through the administrative 
patient register and had either an ongoing or a completed 
contact with the clinic. Invitations were sent out a few at a 
time on 24 different occasions from 18th of August 2008 to 
13th of May 2011; 230 (30.3%) patients agreed to participate 
and gave written consent. Eligibility for participation was 
completion of ASRS with no missing items, and completion 
of the diagnostic interviews. Comparing the 230 that con-
sented with the 529 external dropouts showed that those 
who consented were more women than men (74.3 versus 
25.7%; chi-square 23.35; p 0.001), had fewer individuals with 
an ADHD diagnosis, 28.1% vs. 45.7% (χ2 = 7.056, p<.01), and 
more individuals with a BD diagnosis, 43.9% vs. 31.2% 
(χ2 = 12.330, p<.01). Comparing the 151 participants with the 
79 internal dropouts did not show any significant differences 
in gender or distribution of diagnoses.

Procedure

The Quality Assessment of Diagnostic Accuracy Studies 
(QUADAS) criteria were used and a diagnosis of ADHD 
according to The Kiddie-Schedule of Affective Disorders and 
Schizophrenia (K-SADS) [17] was used as a reference standard 
when examining the diagnostic accuracy of the index test 
ASRS. BD diagnoses were based on The Structured Clinical 
Interview for (18] Clinical Version (SCID-I CV) [19] was used 
for DSM IV Axis I disorders. The Structured Clinical Interview 
for DSM-IV Axis II Disorders, (SCID-II) [20] was used for diag-
nosing personality disorders, including BPD.

In total, 119 participants were eligible for the diagnostic 
accuracy analysis. The study was approved by the Uppsala 
University Ethics Committee Dnr 2008/171. One patient was 
excluded from the study due to having a manic episode 
during the interview appointment, 16 patients were excluded 
due to failure to complete ASRS, and 62 patients were 
excluded due to failure to complete any of the diagnostic 
interviews. The total sample used for confirmatory factor 
analysis consisted of 151 patients, 113 (74.8%) women and 
38 (25.2%) men, mean age 23.1 years (SD = 2.1), age range 
19–29 years. The patients (n = 21) who had a prior ADHD 
diagnosis but after the diagnostic interview were shown to 
no longer meet the criteria for ADHD and/or BPD and/or BD 
were considered subclinical cases. The reason that some 
patients no longer fulfilled the criteria in the re-evaluations 
could have several causes; e.g. their symptoms could have 
diminished, either spontaneously or after treatment. Besides 
BPD and BD, other comorbidities were diagnosed among the 
participants: 28 (18.5%) fulfilled criteria for any depressive 
disorders, 41 (27.2%) for alcohol use disorder, 96 (63.6%) for 
any anxiety disorder (without OCD and PTSD), and 11 (7.3%) 
for PTSD. Each participant was interviewed by one of three 
medical doctors collecting anamnestic, social, and demo-
graphic data, using a checklist. A flow chart of the recruit-
ment process is presented in Figure 1 and descriptive data 
are presented in Table 1.
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Kiddie-schedule of affective disorders and Schizophrenia 
(K-SADS)

K-SADS is a semi-structured diagnostic interview designed 
for use with children aged 6 to 18 years, according to the 

DSM-IV [21]. The K-SADS interview consists of a screening 
part and additional supplements. In this study, the questions 
evaluating ADHD from the fourth supplement were used to 
assess childhood ADHD and whether the symptoms appeared 
before the age of seven years. Based on the K-SADS ques-
tions, where responses were evaluated together with the 
medical history, all diagnostic criteria were assessed. All sub-
types were included: ADHD primarily inattentive type, ADHD 
primarily hyperactive-impulsive type, and ADHD combined 
type; and all were labelled ADHD. From the 151 participants 
who completed the ASRSv1.1, 119 were also interviewed 
using K-SADS and included in the diagnostic accuracy 
analyses.

The adult ADHD self-report scale (ASRS)

The ASRSv1.1 is a self-rating scale for screening for ADHD in 
adults in accordance with the DSM-IV criteria A. The scale 
was developed by the WHO with the questions being adapted 
to be more suitable for adults. The 18-item questionnaire is 
composed of two subscales: inattention (IA) and hyperactivity- 
impulsivity (HD). Factor analysis has confirmed that the 
ASRSv1.1 measures two correlated constructs, inattentiveness 
and hyperactivity, with this bifactor model being the best fit 
[22, 23]. Part A consists of six items (four IA items and two 
HD items) and Part B consists of 12 items (five IA items and 

Table 1. D escriptive data of participating psychiatric patients (n = 151) diag-
nosed with ADHDa, and/or BDb and/or BPDc.

n (%)

Gender (females) 113 (74.8)
Full time work or studies 104 (68.9)
Some social welfare recipiencyd 37 (25.5)
Only ADHD 20 (13.2)
Only BD 46 (30.5)
Only BPD 18 (11.9)
BD + BPD 24 (15.9)
ADHD + BD 9 (6.0)
ADHD + BPD 9 (6.0)
ADHD + BD + BPD 4 (2.6)
Subthreshold symptoms of ADHD, and/or 

BD, and/or BPD
21 (13.9)

Mean (SD)
Age 23.1 (2.1)
ASRS (0–72) 37.0 (13.7)
WURS (0–100) 36.6 (22.2)
SDS (0–30) 15.0 (7.0)
aAttention deficit hyperactivity disorder.
bBipolar disorder.
cBorderline personality disorder.
dIncludes both social welfare, disability pension and unemployment benefit 
payments.

Figure 1. F low chart of the recruitment process, starting with all patients from one out-patient clinic diagnosed with either ADHD, and/or BPD, and/or BD.
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seven HD items). Part A alone constitutes the short screening 
scale ASRS-S, being the most predictive items. The response 
options regarding symptom frequency are on a 0–4 Likert 
scale: never (0), rarely (1), sometimes (2), often (3), and very 
often (4). The ASRSv1.1 non-dichotomised total sum ranges 
from 0–72 and lacks a defined cut-off score in the literature. 
For ASRS-S, the non-dichotomised total sum ranges from 
0–24. This scoring method has been evaluated in strata with 
an optimal cut-off of 14–17. Optimal scoring in the original 
English version was maintained through unweighted dichot-
omous responses, independently for each item, shown as 
shaded areas on the questionnaire. Using this scoring 
method, cut-off scores of ≥9 for the ASRSv1.1 (range 0–18) 
and ≥4 for the ASRS-S (range 0–6) were proposed [24].

In its original English version, the ASRSv1.1 has shown 
high internal consistency with Cronbach’s alpha of 0.88 [25]. 
The original English ASRS-S has shown a lower internal con-
sistency with Cronbach’s alpha of 0.63-0.72. This is explained 
by the authors as being due to the six items in Part A 
belonging to a single underlying dimension whereas ADHD 
as a syndrome contains both inattention and hyperactivity 
[24]. ASRSv1.1 has shown strong convergent validity [26] and 
divergent validity [27]. Previous studies assessing the diag-
nostic accuracy of the original English version have shown 
that the ASRS-S outperforms the ASRSv1.1 in terms of sensi-
tivity (68.7% versus 56.3%), specificity (99.5% versus 98.3%), 
and total classification accuracy (97.9% versus 96.2%)[12].

The Swedish translation of the ASRSv1.1 has previously 
been studied in an adult epidemiological sample and in ado-
lescents and has shown similar internal consistency to the 
original version [13,14]. However, the Swedish translation has 
shown some differences in terms of higher sensitivity and 
lower specificity. In addition, the psychometric properties 
were found to be better for the full scale compared to the 
short screening version when used in adolescents [14]. The 
Swedish translation of the ASRS-S has shown great concor-
dance with blinded clinical diagnostic interviews according to 
the DSM IV criteria in adolescent and adult population sam-
ples, with an area under the curve (AUC) of 0.73 and 0.84, 
respectively [13,14]. The ASRSv1.1 has been translated into 26 
different languages and the translations validated. The formal 
Swedish translation, translated and retranslated, and officially 
accepted by WHO, is commonly used in research and clinical 
settings. However, the Swedish translation of ASRSv1.1 has 
only been psychometrically evaluated in an epidemiological 
sample and as a modified version for adolescents in a child 
psychiatric sample [13,14], and has only been evaluated using 
the dichotomised scoring system.

Wender Utah rating scale (WURS)

WURS is a self-report instrument designed to retrospectively 
assess ADHD symptoms. The instrument consists of 61 ques-
tions in total, where 25 questions show the best discrimina-
tion between groups with or without childhood ADHD. 
WURS-25 consists of 25 questions with response options on 
a 0–4 Likert scale: not at all or slightly (0), mildly (1), moder-
ately (2), quite a bit (3) and very much (4). The total sum 

ranges from 0–100 with a recommended cut-off point of 46 
[28]. Only questionnaires with complete data sets were used. 
Dysthymia, oppositional/defiant behaviour, and school prob-
lems make up the three-factor model [29]. The five-factor 
model consists of conduct problems, impulsivity, mood diffi-
culties, inattention/anxiety symptoms, and poor academic 
functioning [30]. WURS has been translated into several lan-
guages, including Swedish. A Swedish validation in this study 
sample showed high internal consistency, with a Cronbach’s 
alpha of 0.94. With a cut-off score of 39, sensitivity was 0.88 
and specificity 0.70, with AUC 0.87 and 95% Confidence 
Interval (Cl) 0.81-0.93 [31]. Of the 151 participants who com-
pleted the ASRS, 127 (84.1%) also completed the WURS-25.

Sheehan disability scale (SDS)

The SDS is a self-report questionnaire used to assess func-
tional impairment. The self-rating scale contains three items 
that assess the impact of the adults’ troubles and feelings in 
the areas of school, social activities, and at home. The SDS 
instrument uses a visual analogue scale with a rating from 0 
(unimpaired) to 10 (highly impaired). The total SDS score 
ranges from 0–30, with higher scores indicating higher func-
tional impairment. In all three areas, subscale scores greater 
than five suggest high impairment in that area. Previous 
research has shown that in a population of adults with ADHD, 
the internal consistency reliability as measured by Cronbach’s 
alpha ranged between 0.79 to 0.91, suggesting that the SDS 
items were highly consistent and reliable [32].

Statistical methods

Prior to the analyses, possible deviation from normality was 
evaluated visually and by calculating skewness and kurtosis 
of the scale. ASRSv1.1 had a skewness ratio (skewness/SE 
skewness) of 0.8 and a kurtosis ratio (kurtosis/SE kurtosis) of 
1.2, WURS had a skewness ratio of 3.25 and a kurtosis ratio 
of 0.65, and SDS had a skewness ratio of 1.17 and a kurtosis 
ratio of 0.97. Normal distribution demands a skewness and 
kurtosis ratio of ± 2.58 [33]. Non-parametric tests were there-
fore used, including Spearman’s rho correlation coefficient. 
Correlations were found acceptable if ≥ 0.30.

The reliability of ASRSv1.1/ASRS-S was measured as inter-
nal consistency using Cronbach’s alpha, and satisfactory α 
values were defined as 0.7 ≤ α ≤ 0.9 [34]. Confirmatory factor 
analyses (CFA) of ASRSv1.1/ASRS-S were performed, with two 
factors for ASRSv1.1 and one-factor for ASRS-S. The 
Standardized Root Mean Square Residual (SRMR), the Root 
Mean Squared Error of Approximation (RMSEA), the 
Comparative Fit Index (CFI), and the Tucker–Lewis index (TLI) 
were used and interpreted according to (35] SRMR ≤ 0.08 
corresponds to good fit. RMSEA ≤ 0.06 corresponds to good 
fit, 0.07 − 0.08 moderate fit, 0.08-0.10 marginal fit, and >0.10 
poor fit. CFI and TLI ≥ 0.95 corresponds to good fit, 0.90 − 0.95 
acceptable fit, and less than 0.90 poor fit [35].

As a measure of convergent validity, the ASRSv1.1 ratings 
were compared with ratings from WURS since they are both 
expected to measure the same ADHD symptoms. Despite WURS 
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measuring symptoms in childhood and ASRSv1.1 in adulthood, 
a large overlap is still expected between them. As a measure of 
divergent validity, the ASRSv1.1 ratings were compared with 
SDS, a measure of psychosocial functioning, as more symptoms 
should be related to greater functional impairment. Spearman’s 
rho coefficients were used to analyse convergent validity 
between ASRSv1.1 and WURS and divergent validity between 
ASRSv1.1 and SDS. Since ASRS-S is part of ASRSv1.1, no separate 
validation analysis for ASRS-S was performed.

The optimal cut-off for screening, using different scoring 
methods, was explored by examining the sensitivity and spec-
ificity of ASRSv1.1/ASRS-S. Receiver operating system curve 
analysis (ROC) and area under the curve (AUC) were used for 
the diagnostic accuracy analyses using a childhood ADHD 
diagnosis according to K-SADS as a reference method. The 
analyses were performed for those who completed ASRS and 
K-SADS (n = 119). The time interval between completing the 
ASRSv1.1 and the K-SADS interview varied and participants 
were therefore divided into those with a time interval between 
the tests of ≤30 days and those >31 days. Point-biserial correla-
tions between the ASRSv1.1 sum and the K-SADS ADHD diag-
nosis were assessed for both time periods. The point-biserial 
correlation for assessments performed within 30 days between 
ratings (n = 25) was rpb=0.41, p = 0.04. For assessments per-
formed after 31 days (n = 68), the correlation was rpb=0.55, 
p < 0.001, and for participants with missing date for at least 
one of the instruments (n = 58) the correlation was rpb=0.57, 
p < 0.001. Since the time interval did not influence the correla-
tion significantly, all assessments were included in the analyses.

The ROC curve is used to evaluate the performance of a 
binary diagnostic classification system, represented as a graph. 
The AUC measures the accuracy of diagnostic tests. The closer 
the ROC curve is to the upper left corner, the higher the accu-
racy of the test (sensitivity = 1 and false positive rate = 0), the 
ideal ROC curve therefore has an AUC of 1.0 [36]. An AUC 
value of 0.5 suggests no discrimination, 0.7-0.8 is considered 
acceptable, 0.8–0.9 is considered excellent, and a value higher 
than 0.9 is considered outstanding [37]. Diagnostic accuracy 
was assessed using AUC/ROC curve analyses separately for 
ASRSv1.1, non-dichotomised points (0–72), dichotomised 
points (range 0–18), and for ASRS-S, non-dichotomised points 
(0–24), and dichotomised points (0–6). The most optimal 
cut-off based on sensitivity and specificity was determined 
according to this analysis, choosing a cut-off with as high sen-
sitivity as possible without getting a low specificity; positive 
predictive value (PPV) and negative predictive value (NPV) 
were then calculated based on the most optimal cut-off. PPV 
and NPV show the percentage of patients with a positive or 
negative test, with or without the disease, thus the optimal 
value should be as close to 100 as possible [38].

Results

From the total sample (n = 151), 13.2% of the participants had 
only an ADHD diagnosis, 30.5% only a BD diagnosis, 11.9% 
only a BPD diagnosis, and 14.6% of the participants had an 
ADHD diagnosis with a comorbid BD, BPD, or both. Of all the 
participants, 13.9% showed subthreshold symptoms of ADHD, 

and/or BD, and/or BPD. In the whole group, 68.9% were in 
full time work or studies. For descriptive data, see Table 1. 
Other comorbidities that could also explain overlapping 
symptoms were compared with those with and without any 
ADHD; no significant differences were found.

Internal consistency

Internal consistency for ASRSv1.1 and ASRS-S measured using 
Cronbach’s alpha was 0.913 and 0.743, respectively, indicating 
satisfactory internal consistency [39]. If any single item was 
deleted, Cronbach’s alpha for ASRSv1.1 was between 
0.905-0.912, indicating that all items are strongly correlated 
and contribute equally to the construct. If any single item was 
deleted, Cronbach’s alpha for ASRS-S was between 0.683-0.728, 
indicating that these items are also strongly correlated.

Confirmatory factor analysis

The two factor CFA for ASRSv1.1 found a SRMR of 0.072, a 
RMSEA of 0.068, CFI of 0.903, TLI of 0.890, χ2=227.173, 
p ≤ 0.001. The RMSEA, CFI and TLI values therefore indicate 
moderate, good, and poor fit, respectively. Standardised fac-
tor loadings for all ASRSv1.1 items were between 0.50 and 
0.76, see Figure 2. Corresponding one-factor CFA for ASRS-S 
showed overall good fit with a SRMR of 0.042, a RMSEA of 
0.043, CFI of 0.987, TLI of 0.991, χ2=201.721, p ≤ 0.001. 
Standardized factor loadings for all ASRS-S items were 
between 0.46 and 0.68, see Figure 3.

Convergent and divergent validity

The ASRSv1.1 and WURS showed a strong level of positive 
correlation, ρ = 0.586, p < 0.001, supporting convergent valid-
ity, see Appendix, Figure 1. Divergent validity between 
ASRSv1.1 and SDS was measured in participants diagnosed 
with ADHD (n = 40), and showed a moderate level of positive 
correlation, ρ= 0.383, p < 0.015, see Appendix, Figure 2.

Diagnostic accuracy

The AUC for the non-dichotomised version of ASRSv1.1 was 
0.808 and for the dichotomised version 0.817. The AUC for the 
non-dichotomised version of ASRS-S was 0.821 and for the 
dichotomised version 0.811, see Figure 4. From the curves, the 
optimal cut-offs were selected based on as high sensitivity and 
specificity as possible, see Appendix, Tables 1–4. For ASRSv1.1 
non-dichotomised total points (0–72), the optimal cut-off was 40 
with a sensitivity of 78.0%, specificity of 69.1%, PPV of 48%, and 
NPV of 89%. For ASRSv1.1 dichotomised points (0–18), the opti-
mal cut-off was 9 with a sensitivity of 85.4% and a specificity of 
67.3%, PPV 59%, and NPV 89%. For ASRS-S non-dichotomised 
points (0–24), the optimal cut-off was 15 with a sensitivity of 
78.0%, specificity of 70.0%, PPV of 59%, and NPV of 89%. For 
ASRS-S dichotomised points (0–6), the optimal cut-off was 4, 
with a sensitivity of 70.7%, specificity of 73.6%, PPV of 60%, and 
NPV of 83%, see Table 2.

https://doi.org/10.1080/08039488.2024.2333079
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Discussion

In this study, the psychometric properties of the Swedish ver-
sion of the long and short versions of the ASRS were evalu-
ated in a clinical sample diagnosed with ADHD, and/or BPD, 
and/or BD, and enriched for a wide range of psychiatric con-
ditions. The results showed that the scale had a satisfactory 
internal consistency. Convergent validity analysis showed a 
strong positive correlation with WURS, and divergent validity 
analysis showed a moderate correlation with SDS. The AUC 
for both versions of the scale was excellent, with optimal 
cut-off scores corresponding to original recommendations, 
contrary to our hypothesis. The findings indicate that the 

Swedish version of the ASRS has the capacity to identify 
ADHD in a clinical sample of patients presenting with over-
lapping symptoms. The overall findings were also in line with 
a previous study performed in Norway [40] that evaluated 
both ASRS and WURS in adults diagnosed with ADHD and 
population controls. In these samples ASRS performed some-
what better compared to the current sample with overlap-
ping symptoms. Their suggested cut-off was around 36, 
compared to 40 as suggested in this study, indicating a prob-
able need for adapting the cut-off in clinical samples with 
many overlapping symptoms.

Both versions of the instrument showed high internal con-
sistency, consistent with the original English version [24], and 

Figure 2. C onfirmatory factor analysis for ASRSv1.1, with two factors, Inattention (INA) and Impulsivity (IMP). Standardised factor loadings for all latent 
variables.
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through the confirmatory factor analysis the two factor struc-
ture of inattention and impulsivity of the ASRSv1.1 was sup-
ported, as was the one factor structure of ASRS-S. The one 
factor structure of ASRS-S was explained by the original 
authors as these six items belonging to a single underlying 
dimension whereas ADHD as a syndrome includes both inat-
tention and hyperactivity [24].

Regarding validity, there was a strong positive correlation 
between ASRSv1.1 and WURS, supporting convergent valid-
ity and that the instruments measure the same construct. 
Convergent validity has previously been measured for the 
ASRS using other instruments, such as Connors Adult ADHD 
Rating Scale (CAARS) or the Strengths and Difficulties 
Questionnaire (SDQ), and has consistently shown a high 
level of correlation [26, 41]. In contrast, the divergent validity 
measured between SDS and ASRSv1.1 was moderate. Despite 
the fact that higher ASRSv1.1 scores were, as expected, asso-
ciated with greater disability, there was only a moderate cor-
relation. This could be explained by functional impairment 

probably not being limited to impairment caused by ADHD. 
Another contributing factor could be that all participants 
were recruited retrospectively after they had received at 
least some treatment, and their level of functioning was 
high since almost 70% were in full time work or studies.

The diagnostic accuracy for identifying ADHD using ASRS 
in this patient group with overlapping symptoms was excel-
lent using the recommended dichotomised cut-off scores, 
and adequate using the non-dichotomised scoring method. 
Optimal cut-off scores were chosen based on both sensitivity 
and specificity. When identifying ADHD in a population with 
overlapping symptoms, high specificity plays an important 
role in reducing false positives. When choosing a higher 
cut-off score, specificity increases but sensitivity decreases 
drastically, thus deviating from its objective as a screening 
test. The original version of the screening test, with a cut-off 
score of 4 through dichotomised scoring in a general popu-
lation sample, showed slightly lower sensitivity (68.7%) and 
higher specificity (99.5%)[24]. Since the type of population 

Figure 3. C onfirmatory factor analysis for ASRS-S. Standardised factor loadings for all latent variables.
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has an impact on diagnostic accuracy, this emphasises the 
need for clinicians to make an adequate differential diagnosis 
when screening for ADHD in patients with overlapping 
symptoms.

There is a shortage of studies examining diagnostic accu-
racy in a clinical population with a high prevalence of over-
lapping symptoms. One previous study, that used the ASRS-S 
with non-dichotomised scoring and a cut-off score 13 for 
screening for ADHD in treatment-seeking patients with BPD 
together with a semi-structured clinical interview, found a 

high proportion of false positives (45.9%) [15]. However, 
these were treatment-seeking patients; patients who are 
more ill might rate their ADHD symptoms differently com-
pared to the participants in this study who had already 
received treatment. Another study, that screened for ADHD 
using the ASRS-S with dichotomised scoring and a cut-off 
score of 4 in a BPD population, suggested combining ASRS-S 
with WURS to lower the number of false positives [42]. One 
study showed that, when using the ASRSv1.1 in BD patients, 
one-third of positive screenings were false, with a severe 
course of BD being the hallmark for this false positive sub-
group [16]; this implies that ASRSv1.1 performs better in 
patients with less acute symptoms and a higher level of func-
tioning. Studies evaluating the ASRSv1.1 screening test for 
other comorbidities, such as major depressive disorder, MDD, 
suggest that it can help rule out ADHD when the screening 
result is negative. However, positive screening results are 
more likely to be false positives than true positives [43].

Limitations and strength

This study has several limitations. The time between the ref-
erence and index tests varied between patients and could 
have influenced diagnostic accuracy. However, separate anal-
yses of those who completed both tests within one month 
and the others showed that the time interval did not influ-
ence the correlation between the instruments significantly. 
Another shortcoming was the lack of validated interviews in 
Swedish for assessing adult ADHD at the time of the study; 

Figure 4. R eceiver operating characteristic (ROC) analysis of the ASRSv1.1 and the ASRS-S, non-dichotomised and dichotomised scoring.

Table 2. ASRS v1.1 Non-dichotomised total points (0–72) and dichotomised 
points (0–18), ASRS-S non-dichotomised points (0–24) and dichotomised points 
(0–6), sensitivity, specificity, PPV and NPV for selected cut-off scores (optimal 
cut-off score marked in bold).

ASRSv1.1 non-dichotomised total points (0–72)

Cut-off score Sensitivity (%) Specificity (%) PPV (%) NPV (%)

32 95.1 44.5 39 96
36 87.8 55.5 42 92
40 78.0 69.1 48 89
ASRSv1.1 dichotomised points (0–18)
8 85.4 59.1 53 88
9 85.4 67.3 59 89
10 75.6 72.7 60 85
ASRS-S non-dichotomised total points (0–24)
13 90.2 59.1 54 92
14 87.8 65.5 58 90
15 78.0 70.0 59 89
ASRS-S dichotomised points (0–6)
3 92.7 54.5 53 93
4 70.7 73.6 60 83
5 41.5 93.6 77 74
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K-SADS was therefore used despite it being an interview for 
children and adolescents. ASRSv1.1 measures current symp-
toms and K-SADS measures symptoms retrospectively during 
childhood. Since ADHD symptoms often decrease with age, 
this complicates the comparison between the two instru-
ments. Another weakness was that only the supplement for 
ADHD from K-SADS was used, and not the questions from 
the screening part, even though all the criteria were thor-
oughly evaluated. No test-retest was performed. Additionally, 
three-quarters of the sample were women and previous stud-
ies have shown a significantly higher comorbidity ratio in 
woman with ADHD compared to men with ADHD [7]. Finally, 
a relatively small amount (n = 230) of all eligible patients 
(n = 759) agreed to participate in the study which could affect 
generalisability of the findings. Since dropouts were consti-
tuted by more men and relatively more participants with 
ADHD, the consequence would be a lower prevalence of 
ADHD. This lower prevalence of ADHD probably impairs pos-
itive and negative prediction values. The influence of the 
dropouts is therefore a probable deflation of the diagnostic 
accuracy values.

The strengths of this study include the recruitment pro-
cess and the thorough assessment of all participants. The 
ASRSv1.1/ASRS-S were compared with a gold standard diag-
nosis of ADHD by using K-SADS, they were performed by 
experienced interviewers, and showed good inter-rater reli-
ability before and during the data collection.

Conclusion

ASRSv1.1/ASRS-S is an easy-to-use short self-report screening 
measure for adult ADHD. The Swedish translation of ASRSv1.1/
ASRS-S shows the capacity to screen for ADHD in a group of 
patients with overlapping symptoms. More research is needed 
in patients with more severe symptoms, lower functioning, 
and other comorbidities.
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