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Abstract

Background—To detect attention deficit hyperactivity disorder (ADHD) in treatment seeking
substance use disorders (SUD) patients, a valid screening instrument is needed.

Objectives—To test the performance of the Adult ADHD Self-Report Scale V1.1(ASRS) for
adult ADHD in an international sample of treatment seeking SUD patients for DSM-IV-TR; for
the proposed DSM-5 criteria; in different subpopulations, at intake and 1-2 weeks after intake;
using different scoring algorithms; and different externalizing disorders as external criterion
(including adult ADHD, bipolar disorder, antisocial and borderline personality disorder).

Methods—In 1138 treatment seeking SUD subjects, ASRS performance was determined using
diagnoses based on Conner’s Adult ADHD Diagnostic Interview for DSM-1V (CAADID) as gold
standard.

Results—The prevalence of adult ADHD was 13.0% (95% CI: 11.0-15.0%). The overall
positive predictive value (PPV) of the ASRS was 0.26 (95% CI: 0.22-0.30), the negative
predictive value (NPV) was 0.97 (95% CI: 0.96-0.98). The sensitivity (0.84, 95% CI: 0.76-0.88)
and specificity (0.66, 95% CI: 0.63-0.69) measured at admission were similar to the sensitivity
(0.88,95% ClI: 0.83-0.93) and specificity (0.67,95% CI: 0.64-0.70) measured 2 weeks after
admission. Sensitivity was similar, but specificity was significantly better in patients with alcohol
compared to (illicit) drugs as the primary substance of abuse (0.76 vs. 0.56). ASRS was not a good
screener for externalizing disorders other than ADHD.

Conclusions—The ASRS is a sensitive screener for identifying possible ADHD cases with very
few missed cases among those screening negative in this population.

Keywords

ADHD; Substance use disorders; Prevalence; Attention/deficit hyperactivity disorder; Validity;
ASRS; Addiction; Psychiatry
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1. Introduction

1.1. Relevance

Substance use disorders (SUDs) account for a substantial proportion of the global public
health burden (World Health Organisation, 2010) and are associated with adverse outcomes.
Compared to those without SUD, individuals with SUD have poorer physical and
psychological health, greater financial problems, increased violent behavior, higher rates of
criminality and incarceration, and a greater risk of mortality (Darke et al., 2007). The course
and treatment of SUD is complicated by the high comorbidity with other psychiatric
disorders (Teesson and Proudfoot, 2003; Mills et al., 2010; Grant et al., 2005).

Attention deficit hyperactivity disorder (ADHD) is consistently over-represented in
epidemiological and clinical samples of SUD populations. General population surveys
indicate an average prevalence of 3-4% adult ADHD (Kessler et al., 2006; Fayyad et al.,
2007; Faraone and Biederman, 2005) with a pooled estimated prevalence of 2.5% (Simon et
al., 2009), whereas in clinical samples of treatment seeking adult SUD patients, the
prevalence of adult ADHD is substantially higher, ranging from 10% to 46% (Van
Emmerik-van Oortmerssen et al., 2012; Levin et al., 1998; Clure et al., 1999; King et al.,
1999; Schubiner et al., 2007; Wilens, 2004; Yewers et al., 2005; Matsumoto et al., 2005).
This wide range of prevalence rates is probably related to a combination of factors,
including the use of different diagnostic criteria, the use of different instruments and
assessors, and the study of different populations (Van Emmerik-van Oortmerssen et al.,
2012). The diagnosis of adult ADHD is rather time consuming and even if the prevalence of
ADHD is as high as 46%, screening can be cost-effective to identify those who are likely the
have ADHD.

However, screening for adult ADHD is not routine practice in drug and alcohol treatment
services (McAweeny et al., 2010). This is unfortunate, because SUD patients with a
comorbid diagnosis of adult ADHD have poorer treatment outcome and higher risk of
relapse than SUD patients without ADHD (McAweeny et al., 2010; Upadhyaya, 2007;
Wilens and Upadhyaya, 2007). In addition, patients with co-occurring ADHD and SUD
have higher rates of other psychiatric disorders (Wilens et al., 2005), which may further
jeopardize successful outcomes. Identification and treatment of ADHD in treatment seeking
SUD patients may improve overall treatment outcome and thus a valid screening instrument
that enhances the identification of this patient population is a critical first step.

1.2. Choice for the ASRS and the CAADID

1.2.1. ASRS—Several instruments are available for the screening of adult ADHD. For this
study the shortest available instrument was chosen, the 6-item version of the World Health
Organization Adult ADHD Self-Report Scale V 1.1 (ASRS) symptom checklist. This
version was developed to have optimal concordance with the clinical classification. In a
population survey, the ASRS had moderate sensitivity of 68.7% and high specificity of
99.5% (Kessler et al., 2005). In addition, the ASRS has demonstrated high internal
consistency (Adler et al., 2006) and good test-retest reliability (Matza et al., 2011).
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However, the psychometric properties and utility of this instrument have not been
adequately tested in treatment seeking SUD patients. Existing studies in substance abusers
are small and often provide only some and not all of the reliability and validity indicators of
the ASRS. Given the limited data so far (Daigre Blanco et al., 2009; Dakwar et al., 2012;
Pérez Pedrero and Puerta Garcia, 2007; Adler et al., 2009; Chiasson et al., 2012), there is a
need for more validation data on the ASRS using a large and heterogeneous sample of SUD
patients.

1.2.2. Gold standard: CAADID—In order to assess the validity of a screening instrument
for ADHD, it needs to be compared to a “gold standard” for the diagnosis of ADHD. While
the gold standard can be a diagnosis obtained by expert consensus (West et al., 2003), this is
unwieldy, particularly for larger studies. The preferred method is to use a reliable and valid
structured interview that can be applied across various types of treatment settings (Wittchen
etal., 1991; Kessler et al., 2005). To date, there is only limited data establishing the
psychometric characteristics of ADHD screening instruments using structured clinical
interviews for assessing ADHD in substance-abusing adults. Two studies have used the
Conners” ADHD Adult Diagnostic Interview for DSM-IV (CAADID; Epstein et al., 2001)
as the gold standard to evaluate the utility of the ASRS (Daigre Blanco et al., 2009; Dakwar
et al., 2012). However, as noted before, samples were small and not al validity indicators
were established due to limitation in the design and thus rigorous evaluation of the ASRS,
using the CAADID as the “gold-standard” is still needed.

1.3. Research questions

In the methods paper for their international prevalence study of adult ADHD in treatment
seeking substance use disorder patients, Van de Glind et al. (in press) mentioned that both
DSM-IV-TR and the proposed criteria for adult ADHD in DSM-5 should be studied. While
the “strict DSM-IV-TR” criteria as the gold standard comparator needs to be studied, the
psychometric properties of the ASRS should also be evaluated using the slightly looser
DSM-5 criteria (DSM-5 website, August 2012). Moreover, the range of prevalence rates in
treatment seeking SUD patients (Van Emmerik-van Oortmerssen et al., 2012) might be
related to differences in gender, the primary drug of abuse and treatment setting. Hence
these differences might also affect the psychometric features of the ASRS and therefore the
validity of the ASRS should be established separately in these sub-populations.

Interestingly in another study in a population of US managed care subscribers, both
sensitivity and specificity of the ASRS greatly improved (from 39.1 to 64.9 and from 88.3 to
94.0, respectively) by using an alternative scoring algorithm of the 6-item version of the
ASRS (Kessler et al., 2007). This alternative scoring algorithm might also improve ASRS
validity in the population of treatment seeking SUD patients.

It is well known that active substance abuse and withdrawal can mimic ADHD symptoms
(Levin et al., 2009). It is therefore important to know to what extent the timing of the ASRS
assessment in clinical practice influences its validity. We hypothesized that the ASRS would
have better sensitivity and specificity when used in a more stable situation compared to
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when administered at initial admission when patients are still experiencing the acute effects
of intoxication or withdrawal.

Finally, given the reported high comorbidity with other externalizing disorders (Cerda et al.,
2008; Couwenbergh et al., 2006), it is important to see to what extend the ASRS
differentiates between ADHD and other externalizing disorders (discriminant validity).

In sum, the goals of the current study are: to test the performance of the Adult ADHD Self-
Report Scale V 1.1 (ASRS) for adult ADHD in an international sample of treatment seeking
SUD patients for DSM-1V and the proposed DSM-5 criteria for adult ADHD, for different
subpopulations based on gender, primary substance of abuse and treatment setting, at intake
and 1-2 weeks after intake, using different scoring algorithms; and using different
externalizing disorders as external criterion, including adult ADHD, bipolar disorder (BD),
antisocial personality disorder (APD) and borderline personality disorder (BPD).

2. Methods

2.1. Design

This validation study uses data from the International ADHD in Substance use disorders
Prevalence (IASP) study (Van de Glind et al., in press). The IASP is a two-staged study
evaluating SUD treatment seeking patients for ADHD and comorbid APD, BPD, major
depression (MD) and BD. The study design is presented in Fig. 1.

Stage 1 includes questions about demographics, substance use and the ASRS. All patients
from stage 1 were invited to participate in stage 2 (t2). Stage 2 included a second
administration of the ASRS and a thorough diagnostic procedure to establish the presence of
SUD, ADHD, APD, BPD, MD and BD diagnoses. T1 was performed at initial admission to
the addiction treatment centers. T2 was performed when the patient was more stable;
abstinence from substances was preferred but not mandatory. The time between t1 and t2
was approximately 14 days, with a substantial number of patients dropping out between t1
and t2 (Van de Glind et al., in press). For the current validation study, we included patients
from the IASP study if they had complete data on ASRS at t1 and t2 and an established
diagnosis of ADHD.

2.2. Participants

All patients (18-65 years) seeking treatment for SUD starting a new treatment episode
during the study period were asked to participate in the study. Exclusion criteria were:
inadequate language skills, severe physical or psychiatric problems and unwillingness to
sign informed consent. Patients who were intoxicated or currently suffering from severe
physical or psychiatric were asked participate at a later date when not intoxicated or
medically or psychiatrically unstable.

A total of 3558 patients were included at stage 1 (t1) and a sub-sample of 1138 subjects
completed the ASRS at t1 and t2 and the CAADID at t2 (stage 2, diagnostic stage). There
were no significant (p< 0.001) differences in sample characteristics between the stage 1 and
the stage 2 sample, with two exceptions: the mean age in Norway and Spain was
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significantly higher in stage 2 patients than in drop outs; the proportion of ASRS positive
cases was significantly higher (see Table 1) in the stage 2 sample than in the drop outs.

2.3. Instruments

The full ASRS is an 18 item self-report questionnaire. The 6 item shortened form (see Fig.
2) has been previously validated as a screen for the presence of adult ADHD (Kessler et al.,
2005).

Kessler et al. (2007) proposed an alternative scoring algorithm in which a sum score is
obtained in adding up the scores (0—4) of the first six items. This results in a minimum score
of 0 and a maximum score of 24.

The CAADID is used in the current study as the gold standard for establishing the diagnosis
of adult ADHD. It assesses all of the DSM-IV-TR criteria for adult ADHD (number of
symptoms; age of onset; pervasiveness; impairment; no other psychiatric disorder
responsible for symptoms) and the DSM-IV-TR prerequisite for diagnosing adult ADHD: a
retrospective diagnosis of childhood ADHD. The CAADID data can also be used for
establishing the diagnosis of adult ADHD according to the criteria proposed for DSM-5, i.e.
a decrease in the number of symptoms from 6 out of 9 to 5 out of 9, and an increase of the
age of onset from 7 to 12 years. We will present ASRS performance when applying these
DSM-5 proposed criteria for adult ADHD.

The CAADID is one of the most frequently used semi-structured diagnostic interviews for
the assessment of adult ADHD (Arcos-Burgos et al., 2010; Daigre Blanco et al., 2009;
Epstein et al., 2001; Epstein and Kollins, 2006; Medori et al., 2008; Ribasés et al., 2009).
The CAADID has been evaluated using test-retest reliability (Epstein and Kollins, 2006) and
was found to have kappa estimates for ADHD similar to those of other DSM Axis Disorders
using the Structured Clinical Interview for Diagnostic Statistical Manual (Williams et al.,
1992). Besides assessing patients for the number of ADHD symptoms, the CAADID
requires close attention to domains of impairment (e.g. school and home social settings) and
the level of functional impairment. Thus, the CAADID is well suited to serve as a gold
standard. In the current study, all site coordinators were trained by the principal investigator
of the study (GvdG) and these site coordinators trained local addiction treatment
professionals (in many cases non English speaking) using the official training manual (for
details: see VVan de Glind et al., in press, submitted for publication). Due to practical and
financial limitations, it was not possible to conduct a proper reliability study.

2.4. Data analysis

CAADID diagnoses were used as the external criterion for the calculation of the sensitivity,
specificity, positive likelihood ratio (LR+), negative likelihood ratio (LR-), positive
predictive value (PPV), and negative predictive value (NPV) of the ASRS (for definitions of
these terms see Fig. 3).

Considering the different proportion of ASRS positives and ASRS negatives assessed with
the CAADID, estimates of sensitivity and specificity were calculated, based on the weighted
data according to these sampling fractions (Whitmore et al., 1999). SPSS 19 was used for
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analyzing the data, after which the ASRS characteristics and 95% confidence intervals (Cl)
were calculated using Microsoft Excel.

All of the participating institutes received approval from their medical ethical committees.
All of the participating subjects gave written informed consent.

3.1. Preliminary analyses

Ten countries participated in the IASP study: Australia, Belgium, France, Hungary, the
Netherlands, Norway, Spain, Sweden, Switzerland, and the United States (USA). Seven of
these participated in both t1 and t2: France, Hungary, The Netherlands, Norway, Spain,
Sweden and Switzerland. In Table 1 the most important characteristics of the included
sample are listed and compared to the original larger sample.

Of all 1138 subjects, 625 (55%) scored negative on the ASRS both at t1 and t2 and 328
(29%) scored positive at both time points. However, 96 (8%) scored positive at t1 but
negative at t2 and 89 (8%) scored negative at t1 and positive at t2. These findings indicate a
stable result in 84% of subjects and a change of results in 16% of subjects.

3.2. Primary analyses

The prevalence of adult ADHD in the current study was 13.0% (95% CI: 11.0-15.0%). Of
the 1138 subjects, 24 of the 714 cases with a negative result on the ASRS at t1 were
diagnosed with adult ADHD (3.4% false negatives), whereas 112 of the 424 with a positive
result on the ASRS at t1 were diagnosed with adult ADHD (28.3% true positives). At t2
these figures were 18 out of 721 (2.5% false negatives) and 118 out of 417 (28.3% true
positives).

The sensitivity (0.84) and specificity (0.66) of the ASRS measured at initial admission at
addiction treatment centers, differed minimally when the proposed changes for adult ADHD
in DSM-5 were applied (see Table 2). The overall positive predictive value (PPV) of the
ASRS was 0.26 (95% CI: 0.22-0.30), the negative predictive value (NPV) was 0.97 (95%
Cl: 0.96-0.98).

Table 3 shows that the ASRS is not a very good screener for BPD (sensitivity 0.63,
specificity 0.64), APD (sensitivity 0.65, specificity 0.66) and BD (sensitivity 0.70,
specificity 0.62).

Tables 4 and 5 present the ASRS characteristics stratified by gender and primary drug of
abuse and by setting. There appears to be no effects of gender and treatment setting.
However, specificity in patients with alcohol use disorders (AUD) was better (0.76) than in
patients with other primary drugs of abuse (0.56), while sensitivity was similarly good for
both alcohol (0.80) and drug use disorders (DUD; 0.85).
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We calculated the ASRS characteristics when applying the alternative scoring algorithm for
the ASRS (Kessler et al., 2007), presented in Table 6. The best balance of sensitivity/
specificity rates was using the cut-off score of 14 or more: sensitivity was 0.81 and
specificity was 0.70, i.e. almost identical to those of the ASRS at t1 with the original scoring
algorithm.

When subjects were evaluated approximately 2 weeks after admission (and more likely to be
in a more stable situation), the instrument parameters (sensitivity and specificity) and the
population parameters (NPV and PPV) of the ASRS remained very similar (see Table 2).

4. Discussion

The prevalence of adult ADHD in the current study was 13%. The overall positive
predictive value (PPV) of the ASRS was 0.26 and the negative predictive value (NPV) was
0.97. The sensitivity (0.84) and specificity (0.66) measured at admission were similar to the
sensitivity (0.88) and specificity (0.67) measured 1-2 weeks after admission. Sensitivity was
similar, but specificity was significantly better in patients with alcohol compared to (illicit)
drugs as the primary substance of abuse (0.76 vs. 0.56). The ASRS was not a good screener
for externalizing disorders other than adult ADHD. The prevalence of 13% adult ADHD in
this population of treatment seeking SUD patients is much higher than the prevalence of
adult ADHD in the general population (Simon et al., 2009). It also indicates that ADHD
persists in many subjects into adulthood along with development of complex disorders like
SUD.

In general, there were no substantial differences in the utility of the ASRS when various
comparisons were made, suggesting that important clinical variables and circumstances are
unlikely to impact on the utility of this screening tool in treatment seeking substance use
disorder patients.

Detection of adult ADHD in treatment seeking SUD patients is important, because research
indicates that comorbid disorders are associated with a more severe course of SUD and
unfavorable treatment outcomes (Carroll and Rounsaville, 1993; Wilens, 2007). Individuals
with ADHD are significantly more likely to relapse during SUD treatment than those
without ADHD (Rukstalis et al., 2005; Ercan et al., 2003) and do not progress as well in
treatment (Levin et al., 2004; Wise et al., 2001). Further, those with comorbid ADHD are
less compliant with SUD treatment than those without comorbid ADHD (Horner and
Scheibe, 1997). Moreover, SUD patients with ADHD take a longer time to remit from their
SUD and require more treatment involvement than those without ADHD (Wilens et al.,
1998; Carroll and Rounsaville, 1993; King et al., 1999). Finally, SUD patients with
comorbid ADHD also have higher rates of other psychiatric disorders (Wilens et al., 2005).
Taken together, this group is likely to benefit from early identification and treatments
targeted at both conditions.

The high prevalence (23.3%) of ADHD in treatment seeking SUD patients as reported by
Van Emmerik-van Oortmerssen et al. (2012) further indicates the relevance of improvement
of detection and diagnostic procedures. In the present study, we obtained a realistic, but
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rather conservative prevalence rate of 13.0% (95% ClI: 11.0-15.0%), based on the strict
DSM-IV-TR criteria for adult ADHD, including the prerequisite of retrospectively
diagnosed childhood ADHD. However, prevalence rates do affect PPV and NPP. This
relatively low estimate of the prevalence is probably partly responsible for the relatively low
estimate of the PPV and the relatively high estimate of the NPV of the ASRS in the current
study.

Our study demonstrates that, overall, the ASRS shows good sensitivity (84%) and moderate
specificity (66%). The overall positive predictive value (PPV) of the ASRS was 0.26 (95%
Cl: 0.22-0.30), the negative predictive value (NPV) was 0.97 (95% CI: 0.96-0.98), thus
adding to the clinical usefulness of the ASRS in this population. The ASRS is sensitive in
detecting ADHD, but not in detecting other externalizing disorders. The ASRS proves to be
a useful tool to identify individuals with a potential diagnosis of adult ADHD entering SUD
treatment. However, clinicians should bear in mind that applying the CAADID interview
only to the 37% ASRS positive patients will result in missing some adult ADHD cases. In
the IASP subsample in this study, the prevalence was 13%. When applying the CAADID in
ASRS screen positives only, 11% of the population will be identified as having adult ADHD
and hence 2% of cases of adult ADHD will be missed.

The ASRS characteristics that we found are similar to those reported by Daigre Blanco et al.
(2009). However, Pérez Pedrero and Puerta Garcia (2007) reported better specificity. The
fact that Chiasson et al. (2012) found that the ASRS has very low specificity might be
because they did not use a standardized tool for ADHD diagnosis. The NPV (97%) in our
sample indicates that once a patient screens negative on the ASRS, it is very unlikely that
(s)he will meet criteria for adult ADHD, clearly showing the clinical utility of the ASRS in
this population.

It has been argued that the ASRS should not be administered in acute wards or,
detoxification centers because the positive ADHD symptoms can easily overlap with
withdrawal symptoms and the direct effects of substances of abuse. However, the present
study showed that, contrary to expectations, the psychometric properties are stable
regardless of whether the patients are screened during the admission process or after 1-2
weeks stabilization following treatment entry. Our hypothesis predicting better validity at t2
therefore is rejected. These results are reassuring given that there have been concerns that
the ASRS might have poor psychometric properties for individuals entering substance abuse
treatment. However, the stability of the ASRS in the current study (84%) is lower then the
previous reported test-retest reliability in subjects from the general population (Matza et al.,
2011).

Importantly, the psychometric properties are similar for DSM-IV and proposed DSM-5
criteria and do not vary substantially based on demographic characteristics. This has
implications for early identification and diagnostics of adult ADHD, indicating that the
ASRS can be administered to both genders. Although the sensitivity of the ASRS in AUD
and DUD patients is similar, the specificity in DUD is low, especially in opiate use disorders
and patients in the category ‘other drugs’ (no opiates, stimulants or cannabis as self reported
main problem drug). Dakwar et al. (2012) recently reported lower sensitivity (67%) and
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better specificity (82%) in a sample of cocaine dependent patients (n = 102). The latter
results differ from our findings in patients reporting stimulants as their main problem
substance. For this subgroup we found a sensitivity of 88% and specificity of only 55%. The
reasons for this difference remain unclear.

Notably, alternative scoring algorithms did not improve the sensitivity and specificity. This
is in contrast with findings of Kessler et al. (2007) who showed improvement in primary
care settings. We therefore propose using the original scoring algorithm of the ASRS in
SUD treatment seeking patients.

4.1. Limitations

Despite the large size of our sample, in interpreting the results several limitations should be
considered.

There is substantial drop-out between the t1 and t2 assessments. However, there were no
significant (p< 0.001) differences in sample characteristics between the stage 1 and the stage
2 sample, with two exceptions: age (in Norway and Spain) and ASRS score, mentioned in
Section 2.2. Since ADHD symptoms are more prevalent in young persons (Faraone et al.,
2006), this may have caused some underestimation of the prevalence of ADHD in these two
countries and thus in the total sample. In order to take differences in the proportion of ASRS
positive cases into account, we used weighed prevalence rates for the calculation of the
ASRS psychometrics. We are therefore convinced that our ASRS validity indicators are
representative for the totals sample of treatment seeking SUD patients (N = 3558 subjects).

In this study, we did not assess interviewer reliability. Given the involvement of several
languages this proved to be too complicated. It is therefore not entirely sure how reliable the
CAADID interviews were. This may have resulted in a less reliable external criterion.
However, only experienced clinicians performed the interviews and all participating teams
received the same training in the administration of the CAADID, based on the CAADID
manual (Epstein et al., 2001). Finally, one could argue that this imperfection of the study
may have led to a more ecological valid estimation of the validity and usefulness of the
ASRS in routine clinical practice.

It should also be noted that self report in ADHD in itself might cause potential bias (Barkley
et al., 2008,2002). Owing to this possible underreporting by adults with ADHD, it cannot be
excluded that this study suffered from false negatives resulting in some underestimation of
the prevalence of ADHD, a relatively low PPV and an underestimation of the NPV of the
ASRS in the current study.

It is widely accepted that the diagnostic accuracy of adult ADHD is enhanced by obtaining
additional information from parents, or other individuals who knew the patient well in
childhood. In this study, patients are approximately 40 years old and often come from
dissolved families; hence it would be difficult if not impossible to track down parents.
Further, if we had required attainment of collateral information to include SUD patients for
this study, many would have been excluded. Nevertheless, this decision might have lowered
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(Barkley et al., 2002) the prevalence rates based on the CAADID interview, and therefore
may have influenced the ASRS characteristics.

Finally, as we do not have exact information on the time interval between t1 and t2, this
limits the conclusions that can be drawn from the comparison between ASRS t1 and t2
performance.

4.2. Conclusion

The ASRS v 1.1 is a robust screening instrument for the detection of ADHD in SUD
populations. However, clinicians should be aware of the fact that the ASRS is a screening
instrument, not a diagnostic instrument, and that a state-of-the-art clinical evaluation is
required for diagnosis.

The rationale for screening is to not miss any possible individual with ADHD, while also
screening out those who do not have ADHD. Shrout and Newman (1989) presented
algorithms for decisions based on the cost effectiveness of using a two-stage model for
identifying disorders in a large sample. They include parameters like sensitivity and
specificity of the screening tool, and costs of the screening tool related to the costs of the
diagnostic tool. The low costs of applying the ASRS (approximately 5 min for the patient to
fill out, and less than a minute for a professional to count the result) versus the length of the
CAADID interview process (on average 60 min) along with the ASRS’s sensitivity and
specificity result in a decision in favor of this two stage model for identifying ADHD in
populations of treatment seeking SUD patients. However, clinicians should bear in mind that
applying the CAADID interview only to ASRS positive patients will result in missing some
adult ADHD cases.

Acknowledgments

Many individuals and institutes contributed to the IASP Study. The authors thank all of these, but especially: the
participating subjects and professionals, Sarah Shenow, the Waterloo Foundation, the Augeo foundation and the
Noaber Foundation.

Role of funding source

The funding sources did not have influence on: who participated as an author in this study; the research protocol;
the sampling of data; the topics chosen for publications; the analyses of the data; the content of the publication.

Appendix A

The following persons participated in this study: Eva Karin Lgvaas, Kari Lossius, Anneke
van Wamel, Geert Bosma, David Hay, Sara Wallhed, Carlos Roncero, Laura Stevens,
Marion Malivert, Romain Debrabant, Therese Dahl, Constanza Daigre, Rutger-Jan van der
Gaag, Atul Beniwal, Louisa Degenhardt, Joanne Cassar, Jesse Young, Merete Moller,
Narelle Fordham, Michelle Torok and Katherine Tye.

References

Adler LA, Guida F, Irons S, Rotrosen J, O’Donnell K. Screening and imputed prevalence of ADHD in
adult patients with comorbid substance use disorder at a residential treatment facility. Postgrad.
Med. 2009; 121:7-10. [PubMed: 19820269]

Drug Alcohol Depend. Author manuscript; available in PMC 2014 July 07.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

van de Glind et al.

Page 12

Adler LA, Spencer T, Faraone SV, Kessler RC, Howes MJ, Biederman J, Secnik K. Validity of pilot
Adult ADHD Self-Report Scale (ASRS) to rate adult ADHD symptoms. Ann. Clin. Psychiatry.
2006; 18:145-148. [PubMed: 16923651]

Arcos-Burgos M, Jain M, Acosta MT, Shively S, Stanescu H, Wallis D, Domene S, Velez JI, Karkera
JD, Balog J, Berg K, Kleta R, Gahl WA, Roessler E, Long R, Lie J, Pineda D, Londono AC, Palacio
JD, Arbelaez A, Lopera F, Elia J, Hakonarson H, Johansson S, Knappskog PM, Haavik J, Robases
M, Cormand, Bayes M, Casas M, Ramos-Quiroga JA, Hervas A, Maher BS, Faraone SV, Seitz C,
Freitag CM, Palmason H, Meyer J, Romanos M, Walitza S, Hemminger U, Warnke A, Romanos J,
Renner T, Jacob C, Lesch KP, Swan-son J, Vortmeyer A, Bailey-Wilson JE, Castellanos FX,
Muenke M. A common variant of the latrophilin 3 gene, LPHN3, confers susceptibility to ADHD
and predicts effectiveness of stimulant medication. Mol. Psychiatry. 2010; 15:1053-1066.
[PubMed: 20157310]

Barkley, RA.; Murphy, KR.; Fischer, M. What the Science Says. New York: The Guilford Press; 2008.
ADHD in Adults.

Barkley RA, Fischer M, Smallish L, Fletcher K. The persistence ofattention-deficit/hyperactivity
disorder into young adulthood as a function of reporting source and definition of disorder. J.
Abnorm. Psychol. 2002; 111:279-289. [PubMed: 12003449]

Carroll KM, Rounsaville BJ. History and significance of childhood attention deficit disorder in
treatment-seeking cocaine abusers. Compr. Psychiatry. 1993; 34:75-82. [PubMed: 8485984]

Cerda M, Sagdeo A, Galea S. Comorbid forms of psychopathology: key patterns and future research
directions. Epidemiol. Rev. 2008; 30:155-177. [PubMed: 18621743]

Chiasson JP, Stavro K, Rizkallah E, Lapierre L, Dussault M, Legault L, Potvin S. Questioning the
specificity of ASRS-v1.1 to accurately detect ADHD in substance abusing populations. J. Atten.
Disord. 2012; 16:661-663. [PubMed: 22049481]

Clure C, Brady KT, Saladin ME, Johnson D, Waid R, Rittenbury M. Attention-deficit/hyperactivity
disorder and substance use: symptom pattern and drug choice. Am. J. Drug. Alcohol Abuse. 1999;
25:441-448. [PubMed: 10473007]

Couwenbergh C, van den Brink W, Zwart K, Vreugdenhil C, van Wijngaarden-Cremers P, van der
Gaag RJ. Comorbid psychopathology in adolescents and young adults treated for substance use
disorders: a review. Eur. Child Ado-lesc. Psychiatry. 2006; 15:319-328.

Daigre Blanco C, Ramos-Quiroga JA, Valero S, Bosch R, Roncero C, Gonzalvo B, Nogueira M. Adult
ADHD Self-Report Scale (ASRS-v1.1) symptom checklist in patients with substance use
disorders. Actas Esp. Psiquiatr. 2009; 37:299-305. [PubMed: 20066581]

Dakwar E, Mahony A, Pavlicova M, Glass A, Brooks D, Mariani JJ, Grabowski J, Levin FR. The
utility of attention-deficit/hyperactivity disorder screening instruments in individuals seeking
treatment for substance use disorders. J. Clin. Psychiatry. 2012; 73:e1372-e1378. [PubMed:
23218166]

Darke, S.; Degenhardt, L.; Mattick, R. Mortality Amongst Illicit Drug Users. Cambridge: Cambridge
University Press; 2007. DSM-5 website: http://www.dsm.org(21.08.12)

Epstein, JE.; Johnson, DE.; Conners, CK. Technical Manual. MHS, Toronto: 2001. Conners’ Adult
ADHD Diagnostic Interview for DSM-IV (CAADID).

Epstein JN, Kollins SH. Psychometric properties of an adult ADHD diagnostic interview.
Psychometric properties of an adult ADHD diagnostic interview. J. Atten. Disord. 2006; 9:504—
514. [PubMed: 16481667]

Ercan ES, Coskunol H, Varan A, Tokstz K. Childhood attention deficit/hyperactivity disorder and
alcohol dependence: a 1-year follow-up. Alcohol Alcohol. 2003; 38:352-356. [PubMed:
12814903]

Faraone SV, Biederman J. What is the prevalence of adult ADHD? Results of a population screen of
966 adults. J. Atten. Disord. 2005; 9:384-391. [PubMed: 16371661]

Faraone SV, Biederman J, Mick E. The age-dependent decline of attention deficit hyperactivity
disorder: a meta-analysis of follow-up studies. Psychol. Med. 2006; 36:159-165. [PubMed:
16420712]

Fayyad J, De Graaf R, Kessler R, Alonso J, Angermeyer M, Demyttenaire K, De Girolamo G, Haro
JM, Karam EG, Lara C, Lepine JP, Ormel J, Posada-Villa J, Zaslavsky AM, Jin R. Cross-national

Drug Alcohol Depend. Author manuscript; available in PMC 2014 July 07.


http://www.dsm.org(21.08.12)

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

van de Glind et al.

Page 13

prevalence and correlates of adult attention-deficit hyperactivity disorder. Br. J. Psychiatry. 2007;
190:402-409. [PubMed: 17470954]

Grant BF, Hasin DS, Stinson FS, Dawson DA, Patricia Chou S, June Ruan W, Huang B. Co-
occurrence of 12-month mood and anxiety disorders and personality disorders in the US: results
from the national epidemiologic survey on alcohol and related conditions. J. Psychiatr. Res. 2005;
39:1-9. [PubMed: 15504418]

Horner BR, Scheibe KE. Prevalence and implications of attention-deficit hyperactivity disorder among
adolescents in treatment for substance abuse. J. Am. Acad. Child Adolesc. Psychiatry. 1997;
36:30-36. [PubMed: 9000778]

Kessler RC, Adler LA, Gruber MJ, Sarawate CA, Spencer T, Van Brunt DL. Validity of the World
Health Organization Adult ADHD Self-Report Scale (ASRS) screener in a representative sample
of health plan members. Int. J. Methods Psychiatr. Res. 2007; 16:52-65. [PubMed: 17623385]

Kessler RC, Adler L, Barkley R, Biederman J, Conners CK, Demler O, Faraone SV, Greenhill LL,
Howes MJ, Secnik K, Spencer T, Ustun TB, Walters EE, Zaslavsky AM. The prevalence and
correlates of adult ADHD in the United States: results from the National Comorbidity Survey
Replication. Am. J. Psychiatry. 2006; 163:716—723. [PubMed: 16585449]

Kessler RC, Adler L, Ames M, Demler O, Faraone S, Hiripi E, Howes MJ, Jin R, Secnik K, Spencer
T, Ustun TB, Walters EE. The World Health Organization Adult ADHD Self-Report Scale
(ASRS): a short screening scale for use in the general population. Psychol. Med. 2005; 35:245—
256. [PubMed: 15841682]

King VL, Brooner RK, Kidorf MS, Stoller KB, Mirsky AF. Attention deficit hyperactivity disorder
and treatment outcome in opioid abusers entering treatment. J. Nerv. Ment. Dis. 1999; 187:487-
495. [PubMed: 10463066]

Levin, FR.; Sullivan, MA.; Mariani, JJ. Co-occurring addictive disorder and attention deficit/
hyperactivity disorder. In: Cavacuiti, C., editor. Principles of Addiction Medicine. 3nd ed.
Lippincott Williams & Wilkins; 2009. p. 1211-1226.

Levin FR, Evans SM, Vosburg SK, Horton T, Brooks D, Ng J. Impact of attention-deficit
hyperactivity disorder and other psychopathology on treatment retention among cocaine abusers in
a therapeutic community. Addict Behav. 2004; 29:1875-1882. [PubMed: 15530732]

Levin FR, Evans SM, Kleber HD. Prevalence of adult attention-deficit hyperactivity disorder among
cocaine abusers seeking treatment. Drug Alcohol Depend. 1998; 52:15-25. [PubMed: 9788002]

Matsumoto T, Yamaguchi A, Asami T, Kamijo A, Iseki E, Hirayasu Y, Wada K. Drug preferences in
illicit drug abusers with a childhood tendency of attention deficit/hyperactivity disorder: a study
using the Wender Utah Rating Scale in a Japanese prison. Psychiatry Clin. Neurosci. 2005;
59:311-318. [PubMed: 15896225]

Matza LS, Van Brunt DL, Cates C, Murray LT. Test-retest reliability of two patient-report measures
for use in adults with ADHD. J. Atten. Disord. 2011; 15:557-563. [PubMed: 20837987]

McAweeny M, Rogers NL, Huddleston C, Moore D, Gentile JP. Symptom prevalence of ADHD in a
community residential substance abuse treatment program. J. Atten. Disord. 2010; 13:601-608.
[PubMed: 19365086]

Medori R, Ramos-Quiroga JA, Casas M, Kooij JJ, Niemeld A, Trott GE, Buitelaar JK. A randomized,
placebo-controlled trial of three fixed dosages of prolonged-release OROS methylphenidate in
adults with attention-deficit/hyperactivity disorder. Biol. Psychiatry. 2008; 63:981-989. [PubMed:
18206857]

Mills, KL.; Deady, M.; Proudfoot, H.; Sannibale, C.; Teesson, M.; Mattick, R.; Burns, L. Guidelines
on the Management of Co-occurring Alcohol and Other Drug and Mental Health Conditions in
Alcohol and Other Drug Treatment Settings. National Drug and Alcohol Research Center; Sydney:
2010.

Pérez Pedrero EJ, Puerta Garcia C. ASRS v.1.1., a tool for attention-deficit/hyperactivity disorder
screening in adults treated for addictive behaviors: psychometric properties and estimated
prevalence. Adicciones. 2007; 19:393-407. [PubMed: 18173102]

Ribasés M, Ramos-Quiroga JA, Hervas A, Bosch R, Bielsa A, Gastaminza X, Bayés M. Exploration of
19 serotoninergic candidate genes in adults and children with attention deficit/hyperactivity
disorder identifies association for 5SHT2A, DDC and MAOB. Mol. Psychiatry. 2009; 14:71-85.

Drug Alcohol Depend. Author manuscript; available in PMC 2014 July 07.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

van de Glind et al.

Page 14

Rukstalis M, Jepson C, Patterson F, Lerman C. Increases in hyperactive-impulsive symptoms predict
relapse among smokers in nicotine replacement therapy. J. Subst. Abuse Treat. 2005; 28:297-304.
[PubMed: 15925263]

Schubiner H, Tzelepis A, Milberger S, Lockhart N, Kruger M, Kelley BJ, Schoener EP. Prevalence
ofattention-deficit/hyperactivity disorder and conduct disorder among substance abusers. J. Clin.
Psychiatry. 2007; 61:244-251. [PubMed: 10830144]

Shrout PE, Newman SC. Design of two-phase prevalence surveys of rare disorders. Biometrics. 1989;
45:549-555. [PubMed: 2765638]

Simon V, Czobor P, Balint S, Meszaros A, Bitter I. Prevalence and correlates of adult attention-deficit
hyperactivity disorder: meta-analysis. Br. J. Psychiatry. 2009; 194:204-211. [PubMed: 19252145]

Teesson, M.; Proudfoot, H. Comorbid Mental Disorders and Substance Use Disorders: Epidemiology,
Prevention and Treatment. Commonwealth of Australia; Canberra; 2003.

Upadhyaya HP. Managing attention-deficit/hyperactivity disorder in the presence of substance use
disorder. J. Clin. Psychiatry. 2007; 68(Suppl. 11):23-30. [PubMed: 18307378]

Van, de; Glind, G.; Van Emmerik-van Oortmerssen, K.; Carpentier, PJ.; Levin, FR.; Koeter, MWJ.;
Kaye, S.; Skutle, A.; Franck, J.; Konstenius, M.; Bu, ETH.; Moggi, F.; Dom, G.; Demetrovics, Z.;
Fatseas, M.; Auriacombe, M.; Schillinger, A.; Kapitany-Fovény, M.; Verspreet, S.; Seitz, A.;
Johnson, B.; Faraone, SV.; Casas, M.; Ramos-Quiroga, JA.; Allsop; Carruthers, S.; Barta, C.;
Schoevers, RA.; IASP Research Group. Van den Brink, W. The International ADHD in Substance
use disorders Prevalence (IASP) study: background, methods and study population. Int. J. Methods
Psychiatr. Res. in press.

Van de Glind G, Konstenius M, Levin FR, Koeter MWJ, Van Emmerik-van Oortmerssen K,
Carpentier PJ, Kaye S, Degenhardt L, Skutle A, Franck J, Bu ET, Moggi F, Dom G, Verspreet S,
Demetrovics Z, Kapitany-Févény M, Fatseas M, Auriacombe M, Schillinger A, Johnson B,
Faraone SV, Ramos-Quiroga JA, Casas M, Allsop S, Carruthers S, Schoevers RA, Wallhed S,
Barta C, Alleman P, IASP Research Group. Van den Brink W. Variability in Prevalence Rates of
adult ADHD in treatment seeking SUD patients; results from an international multi-center study,
submitted for publication.

Van Emmerik-van Oortmerssen K, VVan de, Glind G, Van den Smit W, Smit F, Crunelle CL, Swets M,
Schoevers RA. Prevalence of attention-deficit hyperactivity disorder in substance use disorder
patients: a meta-analysis and meta-regression analysis. Drug Alcohol Depend. 2012; 122:11-19.
[PubMed: 22209385]

West SL, Mulsow M, Arredondo R. Factor Analysis of the Attention Deficit Scales for Adults (ADSA)
with a clinical sample of outpatient substance abusers. Am. J. Addict. 2003; 12:159-165.
[PubMed: 12746091]

Whitmore RW, Byron MZ, Clayton CA, Thomas KW, Zelon HS, Pellizari ED, Lioy PJ, Quackenbos
JJ. Sampling design, response rates, and analysis weights for the National Human Exposure
Assessment Survey (NHEXAS) in EPA Region 5. J. Expo. Anal. Environ. Epidemiol. 1999;
5:369-380. [PubMed: 10554140]

Wilens TE, Biederman J, Mick E. Does ADHD affect the course of substance abuse? Findings from a
sample of adults with and without ADHD. Am. J. Addict. 1998; 7:156-163. [PubMed: 9598219]

Wilens TE. Impact of ADHD and its treatment on substance abuse in adults. J. Clin. Psychiatry. 2004;
65(Suppl. 3):38-45. [PubMed: 15046534]

Wilens TE, Tanguay S, Chase R, Moore H, Faraone SV, Biederman J. Characteristics of adults with
attention deficit hyperactivity disorder plus substance use disorder: the role of psychiatric
comorbidity. Am. J. Addict. 2005; 14:319-327. [PubMed: 16188712]

Wilens TE, Upadhyaya HP. Impact of substance use disorder on ADHD and its treatment. J. Clin.
Psychiatry. 2007; 68:€20. [PubMed: 17876905]

Wilens TE. When ADHD and substance use disorders intersect: relationship and treatment
implications. Curr. Psychiatry Rep. 2007; 9:408-414. [PubMed: 17915081]

Williams JB, Gibbon M, First MB, Spitzer RL, Davies M, Borus J, Howes MJ, Kane J, Pope HG Jr.
Rounsaville B. The Structured Clinical Interview for DSM-I11-R(SCID). Il. Multisite test-retest
reliability. Arch. Gen. Psychiatry. 1992; 49:630-636. [PubMed: 1637253]

Drug Alcohol Depend. Author manuscript; available in PMC 2014 July 07.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

van de Glind et al.

Page 15

Wise BK, Cuffe SP, Fischer T. Dual diagnosis and successful participation of adolescents in substance
abuse treatment. J. Subst. Abuse Treat. 2001; 21:161-165. [PubMed: 11728790]

Wittchen HU, Robins LN, Cottler LB, Sartorius N, Burke JD, Regier D. Cross-cultural feasibility,
reliability and sources of variance of the Composite International Diagnostic Interview (CIDI).
The Multicentre WHO/ADAMHA Field Trials. Br. J. Psychiatry. 1991; 159:645-653. (Erratum in:
Br. J. Psychiatry 160 (1992) 136). [PubMed: 1756340]

World Health Organisation. ATLAS on Substance Use (2010): Resources for the Prevention and
Treatment of Substance Use Disorders. Geneva: WHO; 2010.

Yewers T, Hay D, Barton A. Attention deficit hyperactivity disorder and severity of drug use in a
sample of adult male drug users. Aust. Psychol. 2005; 40:109-117.

Drug Alcohol Depend. Author manuscript; available in PMC 2014 July 07.



1duosnue Joyny vd-HIN 1duosnue N JoyINy Vd-HIN

1duosnue Joyiny vd-HIN

van de Glind et al.

All patients referred to participating site

!

Selection: random sample, representing population of site.

Procedures for randomization differed by site and were
related to patients flow and availability research staff

]

Stage 1: Screening Demographics
ADHD-screener: ASRSV 1.1
Substance use questionnaire

J

Selection: All subjects from stage 1 were asked to
participate in Stage 2.

! !
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SUD diagnosis:

Stage 2: Full assessment - included group
2" screening ADHD

ADHD diagnosis:

MINI-plus modules
CAADID/ MINI plus modules

Control for
biases

Stage 2: Full assessment - drop out group

MD/BD/ASP/: MINI plus modules
BPD: SCID Il module
Fig. 1.
Design of the study.
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’ Date ‘

O=Never,; 1=Rarely;, 2=Sometimes,; 3=0ften; 4=Very often

Answer the questions below, giving a score for each criterion based on the
scale appearing on the right-hand side of the page. For each question, put an
X in the box that best describes your feelings and behaviour over the last 6
months.
O=Never, 1=Rarely; 2=Sometimes,; 3=0Often; 4=Very often < — N @

1. Do you think that you have problems fine-tuning the final details of a project
when the more complex parts have already been completed?

2. Do you think that you have difficulty putting things and objects in order when
you are completing a task which requires organisation?

3. Do you have problems remembering appointments and deadlines?

4. When you are completing a task that requires a lot of reasoning, how often do
you avoid dealing with it or delay starting it?

5. Do you think that you fidget or wriggle your hands or feet when you have to stay
seated for a long time?

6. Do you think that you feel excessively active or compelled to do something as if
you were being driven by a motor?

The items are scored 0 (never), 1 (rarely), 2(sometimes) 3 (often) and 4 (very often). Among
the six screening items, the first three are positive when a score of 2 or higher is obtained and
the next three items are positive when a score of 3 or 4 is obtained. If 4 or more of the 6 items
are positively endorsed, the ASRS scores positive.

Fig. 2.
Symptom checklist based on the Adult ADHD Self-Report Scale (ASRS-v1.1)-6-item

version.
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sensitivity Probability of positive screener given disease present = true positive rate
specificity Probability of negative screener given disease not present = true negative rate
PPV Probability that disease is present given positive screener

NPV Probability that disease is absent given negative screener

FNR 1-sensitivity

FPR 1-specificity

LR+ True positive rate/false positive rate = (sensitivity/(1-specificity)

LR- False negative rate/true negative rate = ((1-sensitvity)/specificity)

For a more extensive explanation readers are referred to: Users’guide to the medical literature.
Guyatt G. et al. (2008), McGraw Hill New York.

Fig. 3.
Overview of psychometrics calculated in this study.
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General demographics of the study population: 1138 cases, compared to the original IASP population (n =

3558).
ASRSvalidity  |ASP study
study population
(n=1138) (n = 3558)
Missing ASRS at t1 126
Positive on ASRS t1 (%)  424(37.3%)  1375(40.1%)
Female (%) 296(26.0%)  1136(31.9%)
Age
Missing 1 5
18-25 105(9.2%) 430 (12.1%)
26-50 811 (71.3%) 2539 (71.4%)
51-65 221 (19.4%)  584(16.4%)
Main problem substance
Missing 9 2892
Alcohol (%) 640 (56.7%)  1755(53.7%)
Drugs(%) 489 (43.3%)  1514(46.3%)
Opioids (%) 114(10.1%) 421 (12.9%)
Stimulants (%) 163(14.3%) 485(14.8%)
Cannabis (%) 117(10.4%) 323(9.9%)
Other(%) 95(8.5%) 285(8.7%)

aMore than half of the Norwegian sample was drawn from another local study using the same methods. However in this study they did not ask for

self reported main problem substance. This explains the high numbers of missing cases in these categories.
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ASRS characteristics (n= 1138, subjects with valid measures on ASRS t1, ASRS t2, CAADID); external
criterion: CAADID-DSM-IV and proposed criteria for DSM-5

Criterion CAADID DSM-IV

Criterion CAADID proposed DSM-5-ASRS-t1

ASRSt1

ASRSt2

Only age of onset
criterion to <12
adjusted

Both number of symptoms
criterion (5 out of 9 symptoms)
and age of onset criterion (<12)
adjusted

Sensitivity (95% CI)
Specificity (95% CI)
NPV&

ppvb

LR+C

LR-d

FPR®

FNRF
Prevalence (95% CI)

0.84 (0.78-0.90)
0.66 (0.63-0.69)
0.97 (0.96-0.98)

0.26 (0.22-0.30)
2.47
0.24
0.34

0.16
0.13 (0.11-0.15)

0.88 (0.83-0.93)
0.67 (0.64-0.70)
0.98 (0.97-0.99)

0.28 (0.24-0.32)

0.12
0.13 (0.11-0.15)

0.85 (0.79-0.91)
0.67 (0.64-0.70)
0.97 (0.96-0.98)

0.29 (0.25-0.33)
258
0.22
0.33

0.15
0.13 (0.11-0.15)

0.83 (0.78-0.89)
0.68 (0.65-0.71)
0.96 (0.94-0.97)

0.31 (0.27-0.36)

0.17
0.15 (0.13-0.17)

a . -
Negative predictive value.

b .. .
Positive predictive value.

[ : L
Likelihood ratio test positive.

dLikelihood ratio test negative.

e . .
False positives ratio.

f . .
False negatives ratio.
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Table 6
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ASRS characteristics (n = 1138) comparing standard cut-off with alternative scoring algorithms, using the sum

scores of the first 6 items. T1 data.

Sumscore 13 or more

Sumscore 14 or more

Sumscore 15 or more

Sensitivity (95% CI)
Specificity (95% CI)

NPV2 (95% CI)
PPVD (95% CI)
LR+C
LR-d
FPR®

FNR'

Prevalence (95% CI)

0.88 (0.83-0.93)
0.64 (0.61-0.67)
0.97 (0.96-0.98)

0.26 (0.22-0.30)
244
0.19
0.36
0.12

0.13 (0.11-0.15)

0.81 (0.75-0.87)
0.70 (0.67-0.73)
0.96 (0.95-0.97)

0.28 (0.24-0.32)
2.70
0.27
0.30
0.19
0.13 (0.11-0.15)

0.74 (0.67-0.81)
0.76 (0.73-0.79)
0.95 (0.93-0.97)

0.31 (0.26-0.36)
3.08
0.34
0.24
0.26

0.13 (0.11-0.15)

a . L
Negative predictive value.

b .. L
Positive predictive value.

C . . . -
Likelihood ratio test positive.

d. . . .
Likelihood ratio test negative.

e - .
False positives ratio.

f . .
False negatives ratio.
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