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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-IV (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% CI: 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.
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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 García, 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

et al., 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 (Cerdá 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-IV 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 Van 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 (CI)

were calculated using Microsoft Excel.

2.5. Ethics

All of the participating institutes received approval from their medical ethical committees.

All of the participating subjects gave written informed consent.

3. Results

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%

CI: 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% CI: 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%

CI: 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 García (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

van de Glind et al. Page 9

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

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



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

version.
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Fig. 3.
Overview of psychometrics calculated in this study.

van de Glind et al. Page 18

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

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

van de Glind et al. Page 19

Table 1

General demographics of the study population: 1138 cases, compared to the original IASP population (n =

3558).

ASRS validity
study

(n = 1138)

IASP study
population
(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 289a

  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%)

a
More 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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Table 2

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

ASRS-t1 ASRS-t2 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) 0.84 (0.78–0.90) 0.88 (0.83–0.93) 0.85 (0.79–0.91) 0.83 (0.78–0.89)

Specificity (95% CI) 0.66 (0.63–0.69) 0.67 (0.64–0.70) 0.67 (0.64–0.70) 0.68 (0.65–0.71)

NPVa 0.97 (0.96–0.98) 0.98 (0.97–0.99) 0.97 (0.96–0.98) 0.96 (0.94–0.97)

PPVb 0.26 (0.22–0.30) 0.28 (0.24–0.32) 0.29 (0.25–0.33) 0.31 (0.27–0.36)

LR+c 2.47 2.67 2.58 2.59

LR-d 0.24 0.18 0.22 0.25

FPRe 0.34 0.33 0.33 0.32

FNRf

Prevalence (95% CI)
0.16
0.13 (0.11–0.15)

0.12
0.13 (0.11–0.15)

0.15
0.13 (0.11–0.15)

0.17
0.15 (0.13–0.17)

a
Negative predictive value.

b
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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Table 6

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) 0.88 (0.83–0.93) 0.81 (0.75–0.87) 0.74 (0.67–0.81)

Specificity (95% CI) 0.64 (0.61–0.67) 0.70 (0.67–0.73) 0.76 (0.73–0.79)

NPVa (95% CI) 0.97 (0.96–0.98) 0.96 (0.95–0.97) 0.95 (0.93–0.97)

PPVb (95% CI) 0.26 (0.22–0.30) 0.28 (0.24–0.32) 0.31 (0.26–0.36)

LR+c 2.44 2.70 3.08

LR-d 0.19 0.27 0.34

FPRe 0.36 0.30 0.24

FNRf 0.12 0.19 0.26

Prevalence (95% CI) 0.13 (0.11–0.15) 0.13 (0.11–0.15) 0.13 (0.11–0.15)

a
Negative predictive value.

b
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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