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Abstract 

Objectives: Short, self-report screening measures for adolescent and adult attention-

deficit/hyperactivity disorder (ADHD) would greatly enhance the likelihood of ADHD subjects to 

be correctly diagnosed and treated. The present study aimed at testing the reliability, factor 

structure, convergent validity, external validity, and diagnostic accuracy of the official Italian 

translation of the ADHD Self-Report Screening Scale for DSM-5 (ASRS-5) in a sample of 

community-dwelling adolescents, extending previous data on adult participants to adolescent 

participants. 

Methods: Five hundred sixty-four community-dwelling male adolescents (mean age @15) were 

administered the ASRS-5, the ASRS-18 and ASRS-6, the Wender Utah Rating Scale (WURS), and 

the Structured Clinician Interview for DSM-5-Clinician Version Attention Deficit/Hyperactivity 

Disorder Module (SCID-5-CV-ADHD). School performance variables were also collected. 

Results: The item response theory (IRT) reliability of the ASRS-5 was adequate. Dimensionality 

analyses strongly supported the unidimensional structure of the ASRS-5 items; confirmatory factor 

analysis fit indices supported the adequacy of the one-factor model of the ASRS-5. In terms of 

convergent validity, the ASRS-5 total score was significantly and positively associated with self-

report and interview-based ADHD dimensional scores, as well as with school performance 

variables. Roughly 8.0% of our male adolescents met SCID-5-CV-ADHD criteria for categorical 

ADHD diagnosis. Ten-fold cross-validated receiver operating curve value was .843; precision-

recall curve analysis suggest that an ASRS-5 total score > 12 may be preferred for screening 

purposes in adolescence. 

Conclusions: Our data showed that the ASRS-5 may represent a psychometrically sound self-report 

instrument to reliably screen for DSM-5 ADHD, extending the range of application of the ASRS-5 

from adulthood to adolescence, suggesting that the ASRS-5 could be safely used for screening 

purposes also in community-dwelling adolescents, at least in its official Italian translation. 

Keywords: ASRS-5; ADHD; adolescence; factor structure; reliability; validity.
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Introduction 

Attention-deficit/hyperactivity disorder (ADHD) is a childhood-onset neurodevelopmental disorder, 

defined by the presence of developmentally inappropriate and impairing levels of inattention, 

hyperactivity, and impulsivity (American Psychiatric Association 2013; Asherson and Agnew‐Blais 

2019). In childhood, ADHD is among the most common psychiatric disorders (Polanczyk et al. 

2015), and it often persists into adulthood and old age. Sex differences in ADHD diagnosis are well 

documented (Kooji et al. 2019), with female-to-male ratios ranging between 1:5 to 1:9 (Rucklidge 

2010). Indeed, ADHD has been recognized as a disorder affecting individuals across the lifespan 

(e.g., Faraone et al. 2006); about 80–85% of pre-teens continue to experience symptoms into the 

adolescent years and 60% into adulthood (e.g., Barkley et al. 1990; Biederman et al. 1996). In the 

transition from childhood to adolescence, the burden associated with the disorder increase 

dramatically because adolescents are known to experience age-specific problems associated with 

ADHD (e.g., Brahmbhatt et al. 2016), and begin to experience impairments that characterize adults 

suffering from this disorder, such as substance use (Molina et al. 2007). Accordingly, the 

Diagnostic and Statistical Manual of Mental Disorders (5th edition; DSM-5) ADHD diagnostic 

criteria have been adapted by adding some examples describing how ADHD symptoms are 

expressed across the lifespan, and the symptom threshold required has been reduced to five 

symptoms instead of six for older adolescents and adults in either the inattention or 

hyperactive/impulsive domain.  

Diagnosing ADHD requires a careful and systematic assessment of a lifetime history of 

symptoms and impairment (Kooji et al. 2019); nonetheless, screening for ADHD symptoms may be 

particularly important, and should be part of routine mental health assessment (Brahmbhatt et al. 

2016). For instance, Murray and colleagues (Murray et al. 2018) carried out a longitudinal study on 

ADHD symptoms from age 7 to age 15 in a community-ascertained cohort (N = 1,571) and 

suggested that more attention may need to be focused on adolescence in terms of detection of 

ADHD symptoms. Indeed, their findings showed that adolescence is a potential period of 
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vulnerability for symptom onset and escalation (Murray et al. 2018). Moreover, although 

perceptions of ADHD as a childhood disorder have been changing, still many ADHD diagnostic 

indicators refer to childhood-specific behaviors and settings and the inclusion of developmentally 

appropriate indicators across the lifespan will be beneficial for identifying and monitoring ADHD 

symptoms (Murray et al. 2018). From this perspective, although ADHD adolescent and adults are 

known to underreport their symptoms (Asherson et al. 2016), the availability of short, self-report 

screening measures would greatly enhance the likelihood of adolescent and adult ADHD subjects to 

be correctly diagnosed and treated.  

Recently, Ustun and colleagues (Ustun et al. 2017) presented a new version of the widely 

used Adult ADHD Self-Report Screening Scale (ASRS; Kessler et al. 2005; Kessler et al. 2007) 

updated for DSM-5 criteria (ASRS-5). The ASRS-5 is a 6-item, easily scored self-report measure 

developed and tested in national household, managed care subscribers, and specialty clinical 

samples (Ustun et al. 2017); it has been shown to detect the vast majority of general population 

cases at a threshold that also has high sensitivity (91.4%), specificity (96.0%) and positive 

predictive power (PPV=67.3%). Despite these positive findings, the psychometric properties of 

theASRS-5 as a screening tool have been tested exclusively among adult participants (Ustun et al. 

2017). Of course, ADHD may (and should) be easily diagnosed in childhood; however, detecting 

ADHD in adolescence may be relevant to reduce the burden that is associated with adult ADHD, as 

well as to identify late-onset ADHD subjects (Asherson and Agnew‐Blais 2019; Murray et al. 

2018). Thus, extending Ustun and colleagues’ (2017) findings to community-dwelling adolescents 

may be relevant.  

Notably, screening campaigns usually involve subjects living in the community. In light of 

what was known about Berkson’s bias (Berkson 1946) in the epidemiology literature, it should be 

observed that clinic/hospital patients may be unrepresentative of the ADHD population (e.g., 

showing more severe ADHD impairment, higher rates of psychiatric/medical comorbidity, etc.); 

thus, community-based studies may be particularly helpful for screening and identifying ADHD in 
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adolescence (e.g., Buitelaar 2017; Murray et al. 2018). Finally, Ustun and colleagues (Ustun et al. 

2017) provided excellent data on the diagnostic accuracy of the ASRS-5 with respect to interview-

based adult ADHD diagnoses. Nevertheless, providing data on the ASRS-5 reliability and factor 

structure may represent a useful addition to the existing literature on the ASRS-5. 

Starting from these considerations, we aimed at testing the internal consistency reliability, 

factor structure, convergent validity, external validity, and diagnostic accuracy of the official Italian 

translation of the ASRS-5 in a sample of community-dwelling Italian adolescents. Indeed, 

researchers and clinicians who work adolescents would benefit from a short rating scale for 

assessing ADHD symptoms (e.g., Keeley et al. 2018). Male adolescents with ADHD showed 

increased levels of real-life risk-taking behavior like substance abuse and reckless behavior 

(Dekkers et al. 2019) Adolescent participants were attending public professional schools in the 

Northern Italy, and were personally interviewed with a validated semi-structured interview for 

diagnosing DSM-5 ADHD, namely the Structured Clinician Interview for DSM-5-Clinician Version 

Attention Deficit/Hyperactivity Disorder Module. Notably, 95.8% of the Italian general population 

adolescents are high school students (ISTAT 2017). In the present study, we relied only on male 

adolescents who were attending schools, which do not require adolescents to be attentive and 

remain seated for a long time period. Consistent data documented that ADHD should be conceived 

as a dimension of psychopathology (Demontis et al. 2019; Coghill and Sonuga-Barke 2012); 

however, practitioners are used to consider categorical ADHD diagnoses for their clinical decision-

making. Thus, in the present study we computed both dimensional (i.e., number of symptoms met) 

and categorical (i.e., absence vs. presence) interview-based ADHD assessment. 

Methods 

Participants  

The sample was composed of 564 community-dwelling male adolescents (mean age  = 15.5, SD = 

1.6 years) who were receiving professional education at public professional schools in the North of 

Italy. After obtaining Institutional Review Board approval from the university and the principals of 
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the schools, researchers recruited adolescents from classrooms (data were collected in Winter 2018-

Spring 2019). Written informed parent consent and adolescent assent were obtained prior to study 

participation. In order to participate in the present study, participants were required to speak Italian 

as their first language in order to avoid cultural and lexical bias in questionnaire responses; to 

maximize the likelihood of including adolescents potentially expressing the ADHD phenotype in 

our sample, only male adolescents were allowed to participate in this study. In our sample, 184 

adolescents (32.6%) reported at least one school failure in the preceding years. 

Measures 

World Health Organization Adult Attention-Deficit/Hyperactivity Disorder Self-Report Screening 

Scale for DSM-5 (ASRS-5; Ustun et al. 2017). The ASRS-5 was developed as a screening scale for 

adult ADHD with the same form as its DSM-IV counterpart: that is, a simple additive scale with a 

limited number of variables and integer scoring for quick calculation (Ustun et al. 2017). Using 

Risk-Calibrated Super-sparse Linear Integer Model (RiskSLIM) and 10-Fold Cross-Validated 

Receiver Operating Characteristic Curve (10-F ROC) analyses, Ustun and colleagues (Ustun et al. 

2017) derived the six items that best discriminated adults with an interview-based DSM-5 ADHD 

diagnosis from adults who were not diagnosed as suffering from ADHD from an original pool of 29 

items. The six items in the final scale included (1) DSM-5 symptom of inattention (Criterion A1c: 

does not listen when spoken to directly), (2) non–DSM-5 symptoms of executive dysfunction (puts 

things off to last minute, depends on others to keep life in order), and (3) DSM-5 symptoms of 

hyperactivity and impulsivity (CriterionA2b, leaves seat inappropriately; Criterion A2e, acts as if 

“driven by a motor”; Criterion A2g, blurts out answers). The ASRS-5 may be scored either using a 

fixed 0-5 range for all items or relying on the RiskSLIM algorithm; for the latter, a 0 score is 

assigned to all “never” responses, but scores for higher responses vary, with the possible range of 0 

to 24 (Ustun et al. 2017). Using the RiskSLIM scoring, Ustun and colleagues (Ustun et al. 2017) 

reported excellent diagnostic efficiency data for the ASRS-5 in two samples of adult subjects. After 

obtaining the permission to use the ASRS-5 proprietary scoring rules developed by the New York 
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University and Harvard University, we relied on the RiskSLIM algorithm for assessing the 

diagnostic accuracy of the ASRS-5 items.  

Consistent with the translation procedure for the previous version of the scale, the ASRS-5 

has been translated into Italian using the standard WHO translation and back-translation protocol 

(Somma et al. 2019). The reliability data of the ASRS-5 in the present sample are reported in the 

Results. 

Adult ADHD Self-Report Scale 18-item and 6-item versions (ASRS-18 and ASRS-6; Kessler et al. 

2005). The ASRS-18 includes 18 items, which were explicitly designed to assess ADHD in adults 

based on the DSM-IV criteria. Consistent with the other existing translations of the ASRS-18, the 

scale has been translated into Italian using the standard WHO translation and back-translation 

protocol (National Comorbidity Survey 2005). The response options of the 18 items are arranged on 

a 5-point Likert scale. Kessler and colleagues (Kessler et al. 2007) showed that 5-point scores rather 

than dichotomous scores should be used in rating ASRS-18 items. The ASRS-18 items are summed 

to yield a total score; the higher the ASRS-18 score, the higher the likelihood of adult ADHD 

diagnosis. The first six items of the scale, which are thought to best predict the presence or absence 

of ADHD, compose the ASRS-6. Both the ASRS-18 and ASRS-6 were recently validated in Italian 

community-dwelling adolescents (Somma et al. 2019). In the present study, the Cronbach’s a 

values were .82 (average inter-item r = .21) and .54 (average inter-item r = .21) for the ASRS-18 

and ASRS-6, respectively. 

Wender Utah Rating Scale (WURS; Ward et al. 1993). The WURS is a self-report questionnaire 

designed to retrospectively assess the severity of ADHD symptoms during childhood. Adequate 

reliability and validity were reported for the WURS (Taylor et al. 2011). The Italian translation of 

the WURS showed adequate reliability and validity (Fossati et al. 2001). In the present study, the 

Cronbach’s a value of the WURS was .89 (average inter-item r = .24). 

Structured Clinician Interview for DSM-5-Clinician Version Attention Deficit/Hyperactivity 

Disorder Module (SCID-5-CV-ADHD; First et al. 2016; Italian translation; Somma et al. 2019). 
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The SCID-5-CV-ADHD is a semi-structured interview for assessing DSM-5 ADHD criteria. It 

provides at least one question for each DSM-5 ADHD criteria and impairment and exclusion criteria 

are explicitly tested. The assessment for ADHD begins with two screening questions that are 

designed to determine whether or not to proceed with the full assessment of the 18 ADHD items; 

them, questions concerning the nine inattention symptoms and the nine hyperactive/impulsive 

symptoms are asked (First et al. 2016). The psychometric properties of the Italian translation of the 

SCID-5-CV-ADHD in Italian adolescents have been recently reported (Somma et al. 2019).  

In the present study the inter-rater reliability of both SCID-5-CV-ADHD dimensional and 

categorial assessment were assessed using a pairwise interview design in the first 35 adolescents. 

Four raters were included in the inter-rater reliability assessment; raters were randomly paired, and 

each rater acted roughly the same number of times as interviewer and as independent observer. The 

SCID-5-CV-ADHD interview were independently scored by the interviewer and the independent 

observer. In our study, the intraclass r coefficient for absolute agreement based on one-way 

random-effect ANOVA for the SCID-5-CV-ADHD dimensional score (i.e., total number of 

symptoms) was .94, p <.001. Rather, in our sample the Cohen’s k value for the categorial SCID-5-

CV ADHD diagnosis was .77, p <.001. 

School performance variables. The current year school grade averaged across literature subjects 

(i.e., literature, history, etc.), the current year school grade averaged across scientific subjects (i.e., 

mathematics, biology, chemistry, etc.), current year behavior grade, and current year number of 

disciplinary notes were used as adolescent’s school performance variables. Schools in Italy use a 

10-point scale that can be divided into failing (0 to 5) and passing (6 to 10) grades. A behavior 

grade lower than 8 indicates severe problem behavior at school and in the case of 6 grade, or even 7 

grade in behavior, failure may occur. School performance variables were evaluated directly by the 

adolescents’ teachers. 

Procedures 
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All participants were assessed anonymously by trained clinical psychologists during school time; an 

alphanumeric code was used to allow matching adolescent’s graded with his/her corresponding test 

scores and school performance variable values. All measures were administered individually in 

random order. The SCID-5-CV-ADHD was administered blind to self-reports and school 

performance variable scores by clinical psychologist who were extensively trained (i.e., 40 hours or 

more) in the SCID-5-CV-ADHD assessment. In the present study, time considerations allowed for 

testing only SCID-5-CV ADHD module. All participants were personally interview at school 

during school time during lesson break; consistent with previous studies (Kumar et al. 2011), our 

adolescents were administered only the SCID-5-CV ADHD module to obtain DSM-5 dimensional 

(i.e., total number of symptoms) and categorical diagnoses of ADHD. 

Data analyses 

Considering that Cronbach’s a may yield sub-optimal results in the case of short scales like the 

ASRS-5, in the present study we relied on Item Response Theory (IRT) to obtain an estimate of the 

ASRS-5 internal consistency reliability. The convergent validity of the ASRS-5 total score was 

assessed by computing the Pearson r coefficients with both self-report and interview measures of 

ADHD. To provide further evidence of the ASRS-5 validity, we computed Spearman r coefficients 

between the ASRS-5 total score and the school performance variable ordinal/non-normal scores. 

Quasi-inferential parallel analysis (PA; Buja et al. 1992) was used to assess the dimensionality of 

the ASRS-5 item polychoric correlation matrix (Zwick and Velicer 1986).  

 Since the factor analysis of ordinal data is still a controversial topic (Wirth and Edwards 

2007), in the present study we relied both on weighted least square mean and variance adjusted 

(WLSMV) confirmatory factor analysis (CFA), and on IRT CFA based on graded response model 

(Samejima 1969). Based on the unidimensional nature of the ASRS-5 and on the PA results, in the 

present study we tested only a one-factor model of the ASRS-5 item polychoric correlation matrix. 

In WLSMV CFA, we used several measures to identify model fit, including the χ2 goodness-of-fit 

statistic, the root mean square error of approximation (RMSEA), the Tucker–Lewis index (TLI), the 
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comparative fit index (CFI), and the standardized root mean square residual (SRMSR). Following 

Hu and Bentler’s (Maydeu-Olivares 2013) suggestions, TLI and CFI values ≥.95, RMSEA values 

close to .06, and SRSMR <.08 were considered as indicating good model fit, whereas TLI and CFI 

values of .90 and higher, and an RMSEA of .08 and lower are indications of an adequate fit. M2* 

statistic, its associated RMSEA2 and SRMSR were used to assess model fit in IRT CFA (Maydeu-

Olivares 2013). 

 In the present study, Student’s t-test was computed in order to compare the mean ASRS total 

score that was computed according to the optimal RiskSLIM response scoring (Coghill and Sonuga-

Barke 2012) between ADHD adolescents and non-ADHD adolescents; Cohen’s d was used as an 

effect size measure.  

 In the present study, the area under the curve (AUC; i.e., the probability that a randomly 

selected clinical case would score higher on the ASRS-5 than a randomly selected non-case; 

Kessler et al. 2005) was used as a measure of the overall ability of the ASRS-5 total score computed 

according to the RiskSLIM algorithm to predict the presence or absence of ADHD diagnosis. 

Specifically, we relied on AUC based on 10-F ROC analysis (LeDell et al. 2005); the AUC of a 

perfect measure is expected to be 1.0, whereas it is expected to be 0.5 for a useless instrument. 

Precision-recall curve analysis (i.e., a curve showing the relationship between precision and recall 

for every possible cut-off score) was used to identify the ASRS-5 total score cut-off value with 

respect to SCID-5-CV ADHD diagnosis. For all possible cut-off scores provided by precision-recall 

curve analysis, ASRS-5 cut-off scores providing the minimum positive predictive value (PPV) to 

justify more in-depth assessment of ADHD and adequate specificity were selected for detection 

purposes. In the present study, sensitivity (i.e., recall), specificity, positive predictive power (PPV; 

i.e., precision), negative predictive power (NPV) and likelihood ratio values were computed (e.g., 

Grimes and Schulz 2005). Finally, decision curve analysis (Vickers and Elikin, 2006) was used to 

identify the proportion of adolescents meeting criteria for DSM-5 ADHD that could be cost-
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effectively treated relying on the ASRS-5 as the basis for selection based on various cost-benefit 

ratios (which were expressed as net benefits). 

Results 

The descriptive statistics, and results of the WLSMV CFA one-factor model and IRT CFA 

unidimensional model of the ASRS items, as well as the quasi-inferential PA results, are 

summarized in Table 1. Based on IRT analyses of the ASRS-5 items, the total amount of 

information in the ASRS-5 was 12.21, whereas the information in the in (-3, 3) range was 7.06 (i.e., 

57.8% of the total information). This yielded an internal consistency reliability estimate of .714 

(i.e., 1 − 1
√12.21& )	for the ASRS-5 total score, whereas the average inter-item polychoric r value 

for the ASRS-5 items was .18 (median polychoric r = .19, SD = .07). The ASRS-5 test information 

curve is displayed in Figure 1. 

 The correlations (i.e., Pearson r values) between the ASRS-5 total score and the ASRS-6, 

ASRS-18, ASRS-18, and SCID-5-CV-ADHD total scores/total number of symptoms (SCID-5-CV-

ADHD) are listed in Table 2, as well as the Spearman r values for the associations between the 

ASRS-5 total score and the adolescent’s school performance variables. 

 Based on SCID-5-CV-ADHD assessment, 46 adolescents (8.2%) received a DSM-5 ADHD 

diagnosis. When we scored the ASRS-5 using the optimal RiskSLIM response scoring (Coghill and 

Sonuga-Barke 2012), participants who received a SCID-5-CV ADHD diagnosis (n = 46; M = 17.00, 

SD = 3.32) scored significantly higher than participants who did not receive a SCID-5-CV ADHD 

diagnosis (n = 518; M = 11.50, SD = 4.22), t(562) = 8.61, p <.001, d = 1.32. In ROC analyses, the 

area under the curve was .843, 95% confidence interval = .744, .941. Based on the optimal scoring 

of the ASRS-5, precision-recall curve analysis suggested that when the cut-off score was set at 14, 

sensitivity was 0.75, with a PPV of 0.16; specificity value was 0.65, whereas NPV value was 0.97. 

Finally, LR+ and LR- values were 2.14 and 0.38, respectively. Setting the threshold at 16, resulted 

in a worse in PPV (0.28) with the same sensitivity (75.0%), whereas considering an ASRS-5 

threshold of 12 led to a PPV value of 0.13, with an increase in sensitivity (0.94); specificity value 
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was 0.45, whereas NPV value was 0.99. Finally, LR+ and LR- values were 1.71 and 0.14, 

respectively. These results seemed to suggest that the 12 or higher operating threshold would most 

likely be preferred for screening purposes. 

The decision curve plotting net benefit against threshold probability is depicted in Figure 2. 

As it can be observed in Figure 2, we showed the decision curve for a range of thresholds 

probability ranging from 0 through 0.50.  

Discussion 

Extending Ustun and colleagues’ (Ustun et al. 2017) findings, our data seemed to show that the 

ASRS-5 is likely to represent a psychometrically sound self-report instrument to reliably screen for 

DSM-5 ADHD in community-dwelling adolescents, at least in its Italian translation. The relevance 

of this cross-cultural finding should not be underscored, since World Health Organization measures 

are intended to be used worldwide.  

 According to our findings, the limited length (i.e., six items) of the ASRS-5 did not prevent 

its total score to yield a reliable self-report assessment of the ADHD dimension. Dimensionality 

analyses strongly supported the unidimensional structure of the ASRS-5 items; indeed, in our study 

both WLSMV and IRT CFA fit indices supported the adequacy of the one-factor model of the 

ASRS-5. Although previous symptom‐level exploratory factor analysis studies (e.g., Adler et al. 

2016) showed that adult ADHD symptoms may be organized across four factors representing 

executive dysfunction/inattention, hyperactivity, impulsivity, and emotional dyscontrol, it should be 

observed that the unidimensional factor structure of the ASRS-5 was expected and desired. Indeed, 

the factor analysis of ASRS-5 items was not intended to assess the factor structure of ADHD 

symptoms per se. Rather, its purpose was to empirically test the hypothesis that six indicators (i.e., 

items) could be safely used to identify a latent ADHD dimension for screening purposes. This result 

supported previous indications (Ustun et al. 2017) suggesting that the ASRS-5 represented an 

improved version of the original ASRS (see also Somma et al. 2019). Our WLSMV CFA findings 

showed that all ASRS-5 item standardized factor loadings were positive, significant and of non-
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negligible size; IRT CFA results showed that the ASRS-5 item 1, item 2, and item 6 showed 

discrimination parameter values that suggested strong relation with the latent dimension (Samejima 

1969), although the remaining ASRS-5 items showed significant and moderate discrimination 

parameter estimates.  

 In terms of convergent validity, in our study the ASRS-5 total score showed r coefficient 

values with both self-report and interview-based ADHD dimensional scores, which were all 

positive, significant and suggesting a large effect size by conventional standards (Cohen 1988). 

Interestingly, the ASRS-5 total score showed positive, significant, albeit modest rank-order 

correlations with school performance variables. Notwithstanding the relatively small size of the 

correlation coefficients, the relevance of this finding should not be underscored, because it seemed 

to suggest that the adolescent’s ASRS-5 self-reports were significantly associated with teacher’s 

ratings of school performance, particularly with the current year behavior grade and number of 

disciplinary notes. It should be observed that although ADHD is usually associated with poor 

school performance, poor school performance does not necessarily require the presence of ADHD 

to occur (Daley and Birchwood 2010).  

 Relatively in line with previous SCID-5-CV-ADHD-based estimates of the ADHD base rate 

among Italian adolescents (Somma et al. 2019), in the present study roughly 8.0% of our male 

adolescent sample met SCID-5-CV-ADHD criteria for categorical ADHD diagnosis. As a whole, 

our SCID-5-CV-ADHD data suggested that ADHD is not likely to represent a rare condition in 

male adolescent students attending professional schools, and it may be reliably assessed using a 

semi-structured interview based on the DSM-5 criteria. Consistent with previous data (Ustun et al. 

2017), in our study adolescents who received a DSM-5 ADHD categorical diagnosis based on the 

SCID-5-CV-ADHD interview scored significantly and substantially larger on the ASRS-5 than 

adolescents who did not receive a DSM-5 ADHD categorical diagnosis. It should be observed that a 

Cohen’s d value of 1.32 suggests that 90.7% of our ADHD adolescent group will be above the 

mean of our non-ADHD adolescent group, and there is a 82.5% chance that a male adolescent 
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picked at random from the ADHD group has a higher score on the ASRS-5 than a male adolescent 

picked at random from the non-ADHD group. 

 In our sample, ten-fold cross-validated ROC analysis results showed that an adolescent 

picked up at random from the ADHD group had 84.3% the probability of scoring higher on the 

ASRS-5 than an adolescent picked up at random from the non-ADHD group (i.e., AUC = .843). 

Using the ASRS-5 optimal RiskSLIM response scoring to compute the scale total score, precision-

recall curve suggested that an ASRS-5 total score >12 yielded an acceptable PPV (i.e., 0.13) with a 

sensitivity of 0.94, which may be considered adequate for screening purposes. In our sample of 

community-dwelling male adolescents who were attending professional schools, the probability that 

an adolescent did not have ADHD, given a negative test result (NPV) was .99 suggesting that a 

negative ASRS-5 result (i.e., an ASRS-5 total score of 16 or lower) may be effective in actually 

excluding ADHD in male adolescents, at least when ADHD was assessed using the SCID-5-CV-

ADHD. However, it should be observed that adopting the consistently validated ASRS-5 >14 cut 

score for adults (Ustun et al. 2017) in our adolescent sample yielded values of 75.0% for sensitivity 

and 0.16 for PPV. In other terms, we feel that both cut-off scores may work adequately for 

identifying adolescents who received a SCID-5-CV ADHD diagnosis, although the ASRS-5 >12 

cut score seemed to work better than the ASRS-5 >14 cut score in identifying subjects who received 

an ADHD diagnosis among community-dwelling male adolescents. Although we have no definitive 

explanations for this difference in the ASRS-5 cut score values between adult and adolescent 

subjects; we feel that differences in ADHD base rate in our community-dwelling sample and in the 

US ASRS-5 standardization adult samples (Ustun et al. 2017) may have influenced our findings.  

Although in the present study we do not know what the net benefit of any given intervention 

would be, we think that the results of decision curve analysis provided useful preliminary 

information. The ASRS-5 added value with threshold probabilities raging from .00 to .40. In our 

study the net benefit curve showed that at the 10% risk threshold, the net benefit was .02, which is 

equivalent to detecting 2 ADHD adolescents and suggesting zero unnecessary treatment (i.e., three 



Running head: ASRS-5 VALIDITY IN MALE ADOLESCENTS 15 

true positives and zero false positives) per 100 patients. Of course, future studies focused on 

identifying risk models that can help making better clinical decisions are needed. 

As a whole, extending previous findings (Ustun et al. 2017) our data showed that the ASRS-

5 may be used as a screening instrument also among community dwelling-adolescents. Although 

ASRS-5 predictive values were somewhat lower than in the original validation study (Ustun et al. 

2017), it should be observed that our data were collected among younger participants (i.e., male 

adolescents) who were not asking for treatment at the time the study was carried out. Thus, our 

results seemed to suggest that the ASRS-5 may be helpful to detect ADHD in adolescence. 

Limitations 

Of course, our finding should be considered in the light of several limitations. Our sample was 

composed of male adolescents who volunteered to participate in the study, rather than of 

adolescents who were randomly selected from the Italian adolescent population. Thus, our sample 

was more akin to a convenience study group than to a random sample representative of the 

adolescents in the Italian general population. Clinical assessment of ADHD requires careful 

consideration of multiple sources of information and indicators. Although we tried to increase the 

validity of our SCID-5-CVADHD diagnoses by testing their associations with objective indicators 

of school performance, our ADHD diagnoses were far from clinically sound ADHD assessment. 

Although the SCID-5-CV-ADHD was validated in Italian community-dwelling adolescents 

(Somma et al. 2018), other interviews exist to diagnose ADHD in adolescents, and their use might 

lead to different findings. Diagnostic agreement statistics may be influenced by the disorder base 

rate estimates; thus, the ASRS-5 may yield different diagnostic accuracy estimates in samples that 

are characterized by different ADHD base rates. These considerations inherently limit the 

generalizability of our finding and stress the need for further studies before accepting our 

conclusions.  

It should be observed that in our sample of male adolescent participants, a cut-off score of 

16 on the ASRS-5 seemed to be appropriate for adolescents, whereas a cut-off score of 14 has been 
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validated for adult participants (Ustun et al. 2017). Of course, future studies on the use of the 

ASRS-5 in adolescence across different languages (e.g., English), and cultures are badly needed 

before accepting our findings. Indeed, the differing cut-off score might be due to age (i.e., 

adolescence vs. adult participants), sample (pure community-dwelling adolescence), language 

(Italian vs. English) or potentially cultural differences (Italian vs. US). 

Conclusions 

Even keeping these limitations in mind, our findings suggested that the ASRS-5 could be safely 

used in adolescent participants, with scores higher than 16 suggesting the need for accurate 

assessment of ADHD. These findings may be relevant in extending the range of application of the 

ASRS-5 from adulthood to adolescence, suggesting that the ASRS-5 could be safely used for 

screening purposes also in community-dwelling adolescents.  

Clinical Significance 

ADHD is a well-studied condition in children; however, far less is known about ADHD in 

adolescence. The generalization of results from research using children or adult samples to 

adolescent samples may be inherently problematic because there are many differences between 

ADHD in children and adolescents, and adolescents and adults (e.g., Nichols et al. 2017). From this 

perspective, the availability of data on the reliability and construct validity of the ASRS-5 in a 

sample of adolescents is crucial in order to make this self-report instrument available for clinicians 

and researchers working with adolescents. Indeed, the persistence of ADHD over adolescence into 

adulthood is not matched by continuity of care in this important phase of life (Buitelaar 2017). 

Identifying adolescents who need for a throughout assessment of ADHD characteristics through the 

administration of an easy-to-use short self-report screening measure for ADHD may represent the 

first step in preventing the negative sequelae of ADHD (e.g., Pollak et al 2019), particularly when 

undiagnosed in childhood. 
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Table 1. 
Adult Attention-Deficit/Hyperactivity Disorder Self-Report Screening Scale for DSM-5 Items: Descriptive Statistics, Dimensionality Analysis (i.e., Quasi-Inferential Parallel 
Analysis based on 1,000 Random Permutations of the Original Data), Weighted Least Square Mean and Variance Adjusted Confirmatory Factor Analysis, and Item Response 
Theory Confirmatory Factor Analysis Results (N = 564). 
 

 Parallel Analysis WLSMV 
CFA 

Item Response Theory Factor Analysis Parameters 

 
ASRS-5 Items M SD Eigen. 95 P l a (SE) d1 (SE) d2 (SE) d3 (SE) d4 (SE) 
1. How often do you have 
difficulty concentrating... 

1.23 0.93 1.93 1.23 .47*** 0.95 (0.15) 1.62 (0.13) -0.89 (0.11) -2.59 (0.18) -4.21 (0.32) 

2. How often do you leave 
your seat... 

0.73 1.01 1.03 1.28 .55*** 1.11 (0.18) -0.23 (0.11) -1.97 (0.16) -2.75 (0.21) -4.53 (0.37) 

3. How often do you have 
difficulty unwinding... 

1.32 1.27 0.84 1.06 .29*** 0.52 (0.12) 0.72 (0.09 -0.54 (0.09) -1.40 (0.11) -2.60 (0.17) 

4. When you’re in a 
conversation, how often... 

1.33 1.02 0.80 1.01 .40*** 0.77 (0.13) 1.46 (0.12) -0.55 (0.10) -2.02 (0.14) -3.82 (0.27) 

5. How often do you put 
things... 

2.25 1.21 0.76 0.96 .36*** 0.68 (0.13) 2.57 (0.17) 0.93 (0.10) -0.13 (0.09) -1.73 (0.13) 

6. How often do you 
depend on others... 

1.26 1.05 0.64 0.89 .50*** 1.01 (0.16) 1.30 (0.13) -0.68 (0.11) -2.36 (0.17) -3.60 (0.26) 

 WLSMV CFA Goodness-of-Fit Statistics 
 c2  df RMSEA 90% CI for RMSEA TLI CFI SRMSR 
One-Factor Model 20.64* 9 0.048 0.020 0.075 0.92 0.95 .026 
         
 Item Response Theory Factor Analysis Goodness-of-Fit Statistics 
 M2 df RMSEA 90% CI for RMSEA SRMSR 
Unidimensional Model 7.65 9 0.000 0.000 0.045 .045 

Note. WLSMV CFA: Weighted least square mean and variance adjusted confirmatory factor analysis; ASRS-5: Adult Attention-Deficit/Hyperactivity Disorder Self-Report 
Screening Scale for DSM-5; Eigen.: Real data eigenvalues; 95 P: 95th percentile of random eigenvalues; l: Standardized factor loadings; a: Item discrimination parameter; d1-d4; 
Item threshold parameters; SE: Standard error; Bold highlights the correct number of factors to be extracted according to quasi-inferential parallel analysis results; c2: goodness-
of-fit chi-square test; df: degrees of freedom; RMSEA: Root mean square error of approximation; 90% CI: 90% confidence interval; TLI: Tucker-Lewis index; CFI: Comparative 
fit index; SRMSR: Standardized root mean square residual. 
* p <.05; *** p <.001. 
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Table 2. 
Adult Attention-Deficit/Hyperactivity Disorder Self-Report Screening Scale for DSM-5 Total Score: 
Pearson r Coefficients for the Associations with the Adult Attention-Deficit/Hyperactivity Disorder 
Self-Report Screening Scale-6 Item Total Score, Adult Attention-Deficit/Hyperactivity Disorder 
Self-Report Screening Scale-18 Item Total Score, Wender Utah Rating Scale Total Score, and 
Structured Clinical Interview for DSM-5-Clinician Version Adult Attention-Deficit/Hyperactivity 
Disorder Total Number of Symptoms, and Spearman r Coefficients for the Associations with the 
Adolescents’ School Performance Indicators (N = 564). 
 
 ASRS-5  

Total Score 
 

 
ADHD Measures r M SD 
ASRS-6 Total Score .58*** 8.94 3.82 
ASRS-18 Total Score .68*** 26.80 9.79 
WURS Total Score .62*** 29.40 15.09 
SCID-5-CV-ADHD Total Number of Symptoms .51*** 7.61 3.90 
    
School Performance Variables    
Literature Subject Average Grade (Current Year) -.19*** 6.81 0.96 
Scientific Subject Average Grade (Current Year) -.22*** 6.79 1.19 
Behavior Grade (Current Year) -.26*** 7.76 1.28 
Number of Disciplinary Notes (Current Year) .26*** 2.50 7.09 
Number of Previous School Failures .13* 0.63 0.78 
    
M 8.12   
SD 3.56   

Note. ADHD: Attention-Deficit/Hyperactivity Disorder; ASRS-5: Adult Attention-
Deficit/Hyperactivity Disorder Self-Report Screening Scale for DSM-5; ASRS-6: Adult Attention-
Deficit/Hyperactivity Disorder Self-Report Screening Scale-6 Item version; ASRS-18: Adult 
Attention-Deficit/Hyperactivity Disorder Self-Report Screening Scale-18 Item version; WURS: 
Wender Utah Rating Scale; SCID-5-CV-ADHD: Structured Clinical Interview for DSM-5-Clinician 
Version Adult Attention-Deficit/Hyperactivity Disorder Module;  
* p <.05; *** p <.001. 
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Figure 1. 
Test information function of the Adult Attention-Deficit/Hyperactivity Disorder Self-Report Screening Scale for DSM-
5. 
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Figure 2. 
Decision curve plotting net benefit against threshold probability for the Adult Attention-Deficit/Hyperactivity Disorder 
Self-Report Screening Scale for DSM-5 optimal RiskSLIM response scoring. 
 

 


