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Abstract
Objective: The purpose of this study is to provide reliability and validity evidence of the
ASRS scores on different versions and scoring procedures in a Spanish Substance Use
Disorder (SUD) sample.
Methods: The sample was made up of 170 outpatients diagnosed with SUD. The ASRS,
the MINI International Neuropsychiatric Interview, and the Substance Dependence
Severity Scale were administered.
Results: The results of the CFA showed adequate fit to the structure proposed by the
DSM-1V in the 18-item version. On the screening scale, best fit was found for a model
with two correlated factors (inattention and hyperactivity). The EFA showed that the
ADHD items converge and are differentiated from symptoms of withdrawal. The
regression analyses showed that severity of dependence is explained by the ASRS
scores.
Conclusions: Both versions of the ASRS showed adequate psychometric properties. The
polytomous or dichotomous score is relevant in patient classification.
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2

3 Attention Deficit and Hyperactivity Disorder (ADHD) begins in childhood and
g is maintained in adulthood (American Psychiatric Association, 2013). Several studies

; have shown that ADHD often appears along with other mental disorders, and is a risk
?O factor for their development (Lin, Yang, & Gau, 2015; Meinzer, Pettit, Waxmonsky,

1; Gnagy, Molina, & Pelham, 2015). The population study done by Kessler et al. (2006)
E demonstrated that individuals with ADHD have a probability of developing other

1? disorders varying from 2.7-7.5 for mood disorders, 1.5-5.5 for anxiety disorders, and
18 1.5-7.9 for substance disorders. Other studies have also shown that ADHD symptoms
g? are related to depression (Semeijn, Comijs, Kooji, Michielsen, Beekam, & Deeg, 2015;
gg Van Morse & Flory, 2015) and anxiety (Jacob et al., 2007; Jarret, 2016; Jarrett &

gg Ollendick, 2008; Mitchison & Njardvik, 2015). ADHD in childhood is linked as a risk
g; factor for adult drug use (e.g. Charach, Yeung, Climans & Lillie, 2011; Groenman et al.,
gg 2013; Lee, Humpherys, Flory, Liu, & Glass, 2011).

g; An adequate intervention in these patients contributes to reducing their risk and
gz improving their quality of life (Lee et al., 2016). Such intervention must be grounded in
gg adequate diagnosis. In clinical settings, an in-depth study using interviews with the

gg patients and family members is usually done to make the diagnosis. However, in certain
j? clinical contexts as well as in research, the use of tests and screening instruments with
jg proven psychometric properties is a more practical approach (Daigre et al., 2015). One
E'r:g of the most widely used measure of adult ADHD is the Adult Self-Report Scale (ASRS-
jg 18) developed by Kessler et al. (2005). The authors proposed 18 items for evaluating
gg the dimensions of inattention and hyperactivity-impulsivity on the DSM-IV, and

g; identified a group of six items which could be used for screening. Both versions have
gz been subjected to psychometric studies in languages such as Spanish (Pedrero & Puerta,
gg 2007), French (Morin, Tran, & Caci, 2013), Korean (Kim, Lee, & Joung, 2013) or
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Chinese (Yeh, Gau, Kessler, & Wu, 2008). The six-item version is the most used in
epidemiological studies, since it screens quickly, with relatively adequate sensitivity
and specificity, although reporting better sensitivity than specificity (Van de Glind et
al., 2013). With 18-item version, it is assumed a generic ADHD component which can
be evaluated by all the items, and specificities related to inattention and
hyperactivity/impulsivity (according to the DSM) or hyperactivity and impulsivity, if
CIE-10 criteria are used (WHO, 1992).

Psychometric studies have tested the usefulness of both versions, although some
issues are still generating controversy. Regarding the factorial structure, some studies
have not been able to replicate the theoretical structure of the ASRS (Kim, Lee, &
Joung, 2013; Pedrero & Puerta, 2007). While others, show a factorial solution with one
global factor and three specific factors related to attention deficit, hyperactivity and
impulsivity, the last of which is the weakest (Morin et al., 2013). This factorial proposal
is coherent with the CIE-10 proposal for diagnosis of ADHD, although not with the
DSM-1V proposal, which was followed by the authors of the scale (Kessler et al., 2005).
In the six-item version, Hesse (2011) found that the two-factor solution fit the data
better than just the one factor solution. Other authors, however, found the two-factor
solution problematic (Daigre et al., 2009).

The use of the 18-item version vs. the screening version also raises doubt among
clinicians and researchers. There is not too much difference in the time needed to
administer one version or the other. In prevalence studies it could be beneficial to use
the screening version. However, this could lead to loss of information by not including
the differential effect that inattention and hyperactivity/impulsivity dimensions could
have (Toplak et al., 2009). Furthermore, discrepancies among authors raise on the

specificity of the screening version when administered to drug users (Chiasson et al.,
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2012; Daigre et al., 2015; van de Glind et al., 2013) because of certain overlap with key
symptoms of different mental disorders (Vergara-Moragues et al., 2011; Daigre et al.,
2009). Finally, the polytomous or dichotomous scoring systems are used indistinctly,
and the implications of their reliability and validity have been studied little (Kessler et
al., 2005, 2007).

The above discrepancies may be explained to a great extent by differences in
sample and the ASRS versions used. The instructions of the AERA, APA and NCME
(2014) are that information must be provided on evaluation of the validity in all target
populations for whom the adapted versions are intended. Following these
recommendations, the purpose of this study is to complement psychometric evidence
already existing using the Spanish version of the ASRS, and provide new evidence
concentrating on solving some of the controversies mentioned above. Thus the goals
posed were: 1) estimate the reliability of the different versions of the Spanish ASRS in
SUD patients, 2) provide evidence of validity based on the internal structure of the
Spanish version of ASRS test, by replicating the study by Morin et al. (2013), 3)
provide convergent and discriminant evidence on the ASRS items and symptoms of
withdrawal; 4) provide evidence of validity based on the relationship with dependence
severity, anxiety and mood disorders; and 5) analyze the ability of the ASRS to predict
severity of substance dependence, using the screening version, the 18-item version and
inattention and impulsivity/hyperactivity scores. This predictive ability was checked
using polytomous and dichotomous scoring.

Method
Participants
The sample was made up of 170 SUD patients recruited by convenience

sampling at the Unit for Drug Dependence in Huelva, Spain, a public center providing
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treatment in an outpatient setting. All patients met criteria for alcohol, heroin, cocaine,
or cannabis abuse or dependence. Patient interventions were part of the program
developed by a committee of clinicians from drug treatment centers in Andalusia
(Consejeria de Igualdad, Salud y Politicas Sociales, 2005), periodically updated.
Sample was comprised of 79.3% men, 96.4% Spanish with mean age 38.9 (SD = 10.8).
The mean education was 7.1 years (SD = 1), having 23.5% higher education. At the
time of interview 39.7% of the patients were employed, 43.9% unemployed, 6.1%
studying and the rest (9.9%) in other situations (receiving benefits, etc.). Income of
5.1% was from illegal activities. 23.5% of patients were admitted to treatment for an
alcohol-related disorder, 22.8% for cocaine, 21.5% for heroin, and 13.4% for cannabis.
Criteria for multiple SUD (MSUD) were met by 18.8%. 67.7% had used more than one
substance in the month before the interview. More than half (51.5%) used cannabis,
44.8% used alcohol, and 27% used heroin in the last month.

The patients who voluntarily agreed to participate were individually interviewed
by a trained clinical psychologist. Patients were informed of the duration of the
interview and that it was anonymous and had nothing to do with their therapy.
Instruments

The ADHD was assessed with the ASRS (Kessler et al., 2005) adapted into
Spanish using the standard World Health Organization translation and back-translation
protocol (National Comorbidity Survey, 2005).

The ASRS is made up of two parts—the first one (Part A, screening) includes
six items which best predict the presence of ADHD; Part B is made up of the remaining
12 items. The answer choices are on a 5-point Likert scale: 0 (never), 1 (rarely), 2
(sometimes), 3 (often), and 4 (very often). To transform the 5-point scale into a

dichotomous scale, the authors determined a critical point: items 1, 2, 3,9, 12, 16, and
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18, get a score of 1 (presence) on scores equal to or higher than 2 (sometimes); for the
remaining, a score of 1 (presence) is assigned to scores equal to or higher than 3 (often)
(see Figure 1). Dichotomized scores are mainly used in clinical practice, with a cutoff
point for ADHD at 9 on the 0-18 full scale score. In research, the original scores, based
on 0 to 4 for each item (0 to 72 for the full scale; cutoff point at 37), are commonly
used.

The 18 ASRS items are grouped into two subtypes (according to the DSM—IV—
TR; American Psychiatric Association, 2000) or presentations (DSM-5; American
Psychiatric Association, 2013): Inattentive (INA) and Hyperactive/Impulsive (H/I),
each one comprised of nine items. Thus, the scale permits a global ADHD diagnosis,
while identifying adults who present predominant INA or H/I symptomatology, as
diagnosed by the presence of six of the nine diagnostic criteria.

Evaluation of mood and anxiety disorders was done using the MINI
International Neuropsychiatric Interview (Sheehawn, 1998). Only patient with the
presence of these disorders during the past year were considered. The internal
consistency of anxiety and mood disorders varied from .759 to .898.

The Spanish version of the Substance Dependence Severity Scale (SDSS) (Miele
et al., 2000) was used (Vélez-Moreno et al., 2013; Vélez-Moreno et al., 2015). This
measure assesses the severity of DSM-IV substance dependence during the 30 days
prior to the interview. It is made up of 11 items that evaluate the seven DSM-1V
diagnostic criteria for dependence. Seven items are scored on a 6-point scale ranging
from 0 (absent) to 5 (extreme), and four items are scored from 0 (absent) to 2 (present).
On all items a score of ‘2’ shows that the diagnostic criterion was met within the 30-day
time frame. Total scores for the 11 dependence items range from 0 to 43. A higher score

shows greater severity of substance dependence (SSD). This scale also offers a
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description of different symptoms of substance withdrawal, where the patients have to
state whether they were present or absent during the period mentioned above. Test-
retest coefficients were .914 for the alcohol dependence scale, .957 for cocaine, .938 for
heroin and .852 for cannabis. The alpha coefficients varied from .737 to .898 for the
different scales.

Analysis

Reliability was estimated using the Cronbach’s alpha. To verify whether the
classifications generated from the scores coincided, the kappa coefficient was calculated
and the percentage of subjects classified the same way by each pair of classifications:
polytomous 18 vs. dichotomous 18, polytomous 18 vs. dichotomous 6, dichotomous 18
vs. dichotomous 6.

Evidence of validity based on the internal structure was studied by confirmatory
factor analysis (CFA) using robust maximum likelihood (Bentler, 2006), as items do not
fit a normal distribution. To determine model fit, in addition to the Satorra/Bentler
scaled * (SB/y’, Satorra & Bentler, 2001), NNFI, CFI (values over .90 considered
acceptable fit), RMSEA and confidence interval (model fit acceptable RMSEA< .05, or
lower limit of the CI under .05) (Browne & Cudeck, 1993) were used.

Seven models were tested for the 18-item version (polytomous and dichotomous
versions): M1: The global factor (ADHD), M2: Two correlated factors (nine Inattention
items and nine Hyperactivity/Impulsivity items as defined by the DSM-1V), M3: Three
correlated factors (nine Inattention items, six Hyperactivity and three Impulsivity items
as described in DSM III), M4: Three correlated factors (nine Inattention items, five
Hyperactivity and four Impulsivity items, as given in the CIE10); M5: Two factors
(DSM-1V, but uncorrelated) plus one global factor (ADHD), M6: Three factors (DMS-

II1, but uncorrelated) plus one global factor (ADHD), M7: Three factors (CIE10, but
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uncorrelated) plus one global factor (ADHD). The single-factor model was also tested
for the screening scale, for polytomous and dichotomous items. In the six-item version,
three models were compared: S1 (single factor), S2 (two correlated factors: four
inattention items and two hyperactivity items) and S3 (two uncorrelated factors).

The convergent and discriminant evidence was analyzed by exploratory factor
analysis (EFA). As the symptoms of withdrawal are measured as presence or absence,
dichotomous scores were used for the ASRS items. We performed a factor analysis of
the tetrachoric correlation matrix, which takes the dichotomies in the data into account
(Kubinger, 2003). Iterated principal factor analysis was used to extract the factors.
Based on the examination of the scree plot and results of parallel analysis, the three,
four and five-factor solutions were extracted for further exploration. As oblique
methods revealed low factor correlations, the solutions were rotated using orthogonal
(varimax) rotation.

To check the validity evidence based on the relationship with other variables,
bivariate and regression analyses were done with both the ADHD subscales and the
screening version. The correlations of the polytomous and dichotomous scores on the
complete ADHD scale, inattention, hyperactivity/impulsivity, and the screening version
surpassed .95 in all cases. Since the assumption of normality is accepted for the
polytomous version of all the scales, this type of score was used in the bivariate and
regression analyses. The severity of dependence scores also showed normality for all
drugs, except heroin (K-S=2.411, p<.05).

Descriptive, reliability, EFA, bivariate and regression analyses were performed by
STATA 13. CFA models were checked using the EQS software (Bentler, 2006).
Results

Estimation of reliability and patient classification
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In the 18-item version, internal consistency of the scale was .83 when estimated
with polytomous score, .81 when dichotomized. Alpha coefficients for the inattention
subscale scored polytomously and dichotomously were .78 and .74, respectively. On the
hyperactivity/impulsivity subscale, alpha coefficients were .73 and .71, respectively.
Screening scale internal consistency was .56 when the items were scored polytomously
and .53 with a dichotomous format. The split halves showed reliability coefficients of
.64 with dichotomous scores and .56 with polytomous.

The prevalence of patients with ADHD vs. no ADHD varied depending on the
scoring system used. The screening version showed a prevalence of 29.41%, while 18-
item version had a prevalence of 24.12% on polytomous scoring, and 34.71% with
dichotomous scoring. Kappa coefficient between the 18-item version with polytomous
and dichotomous items was k=0.75 (89.8% agreement). Finally, the kappa between the
18-item and the screening version (with dichotomous items) was k=0.55 (80.4%
agreement).

Evidence of validity based on internal structure

Table 1 compares the fit statistics of the various factorial structures. Model 5
shows the best fit indices on the 18-item version with both scoring systems. This model
has two factors plus one global factor (ADHD). The proposal which best fits the
screening scale considers the hyperactivity and inattention factors related to each other
(S2).

Evidence based on the relationship with other variables: convergent and
discriminant evidence

Table 2 shows the factor loadings of impulsivity, inattention and substance
withdrawal symptoms when factorial solutions with three, four and five factors are

considered. It is observed that the 18 ASRS items are clustered together and not with
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symptoms of withdrawal in any of solutions. In the five-factor solution, Factors III and
IV are made up of the ASRS items, all with factor loadings over .35. In the four-factor
model, the first two are symptomatology factors, and Factors III and IV are made up of
ASRS items. Finally, in the three-factor solution, all the items of the ASRS are in the
first factor.

Therefore, none of the factorial solutions mix ADHD diagnostic criteria with the
symptoms of withdrawal: ADHD diagnostic criteria converged with each other and are
discriminated from the withdrawal symptoms.

Evidence based on relationship with other variables: relationships with severity of
dependence, anxiety and mood disorders.

Table 3 shows the relationships of polytomous scores on the ASRS with anxiety,
mood disorders and severity of dependence. Higher correlation coefficients show that
the disorders analyzed are mostly associated with the 18-item version scores and on the
hyperactivity/impulsivity dimension than with the screening version scores or on the
inattention dimension.

When patients are classified as ADHD/no ADHD, statistically significant
relationships are observed with anxiety and mood disorders. Classification of patients
with the 18-item version shows statistically significant relationships with severity of
dependence on the four substances studied. When the screening version is used,
statistically significant relationships are observed with the severity of dependence on
cocaine and cannabis (Table 4).

Tables 5 and 6 show the regression models for determining the explanatory
power of the different versions of the ASRS for severity of dependence, controlling for
anxiety and mood disorders. These tables show that the use of polytomous and

dichotomous scoring provides similar results, with slight variations in coefficients.
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When the dependent variable is severity of dependence on alcohol, only the
hyperactivity/impulsivity dimension improves the explanatory power of the model.
With cocaine, explained variance increases significantly with scores on the screening
version, with total scores on the 18-item version and with scores on the
hyperactivity/impulsivity dimension. In the explanation of severity of dependence on
cannabis, explained variance increases significantly with scores on the screening
version, with total scores on the 18-item version and with scores on the inattention
dimension.

The analysis of the explanatory power of the ASRS for severity of dependence
on heroin did not show any statistically significant improvement with any of the
versions.

Discussion

This study provide evidence of the psychometric properties of the Spanish
version of the ASRS and its screening version, in a sample of drug users patients. We
believe that these analyses help to reasoned decision-making of using the different
ASRS versions and scoring systems.

The internal consistency found in the 18-item version, as well as in the
inattention and hyperactivity subscales, endorse the reliability of these scores on the
Spanish version. Similar results have been found on the Chinese (Yeh, Gau, Kessler, &
Wu, 2008) or Korean version (Kim et al., 2013). However, on the screening version, the
internal consistency found in this study was below psychometric recommendations
(Nunnally, 1978). Compared with results by other authors, they were found to be
slightly higher in other studies (Pedrero & Puerta, 2007; Kessler et al., 2007). However,
the coefficients were not high in any of these studies. Kessler et al. (2007) suggested

that the process of constructing the screening version lead to select items differentiated
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from each other, reducing internal consistency. This explanation is consistent with the
fact that, reliability improves considerably when the items are scored polytomously and
the split-halves method is used.

With respect to the reliability in classifying patients as ADHD/no ADHD, and
according to the classification procedure proposed by Kessler et al. (2005), there was a
considerable kappa coefficient between the polytomous and dichotomous systems.
Nevertheless, there was a 10% difference between the prevalence estimated with both
types of scoring. On the other hand, the kappa was moderate when agreement between
the 18-item version and the six-item version was analyzed (Landis & Koch, 1977).
Therefore, false positives and false negatives arise depending on the version used. Other
authors, such as Kooij et al. (2008), studied the agreement among different ADHD
scales. These authors found high concordance among the scales, although they also
found some differences in patient classification.

Another contribution of our work was the study of the factorial structure of the
Spanish version in drug patients. For this, the models analyzed by Morin et al. (2013)
with the 18-item French version in a general population were replicated. The results of
our study show acceptable fit to the structure proposed by those authors: a general
factor and three specific factors, inattention, hyperactivity and impulsivity. However,
the fit indices are slightly better when the structure proposed is for ADHD as a global
syndrome composed of the two subtypes or presentations (inattention and
hyperactivity/impulsivity) described in the DSM classification system on which Kessler
et al. (2005) was originally based. On the contrary, our results differ from those found
by Pedrero and Puerta (2007) with the Spanish version. Whether two or three factors are
considered, both the results of Morin et al. (2013) and those of this study, support the

differentiation of ADHD into subtypes or presentations. This distinction has also been
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widely demonstrated in other studies using neuropsychological tests (Nikolas & Nigg,
2013; Solanto et al., 2007; Wahlstedt, Thorell, & Bohlin, 2009). It should also be
mentioned that our study tested different structures by using both polytomous and
dichotomous items. The use of one or the other scoring system did not affect the ASRS
factorial structure.

One of the relevant contributions of this study is the analysis of specificity of
ADHD symptoms. Some authors have suggested that low specificity of the ASRS
administered to drug users is due to the overlap of ADHD symptoms with certain
intoxication or withdrawal symptoms (Chiasson et al., 2011; Daigre et al., 2009;
Vergara-Moragues et al., 2011). The results of this study have shown that the symptoms
are not confused: The ADHD symptoms converge, while at the same time they are
discriminated from symptoms of withdrawal. This evidence is in line with the
conclusions of van de Glind et al. (2013), who argued for the use of this scale regardless
of the treatment stage the patients are in. However, as mentioned by Dakwar et al.
(2012), after studying different scales, the difficulty in adequately diagnosing ADHD
leads to using an in-depth interview when this disorder is suspected.

Finally, this study analyzed the relationship of the ASRS versions with other
disorders and severity of dependence. Regardless of the version used, the relationships
found by others were detected (Jacob et al., 2007; Jarret, 2016; Jarrett & Ollendick,
2008; Lee et al., 2011; Semeijn et al., 2015; Van Morse & Flory, 2015; Mitchison &
Njardvik, 2015). However, in the regression models, it was observed that the
explanatory power of the model for dependence on alcohol improved when the scores
on the hyperactivity/impulsivity dimension were entered. Similarly, when scores on this
dimension were entered in the multivariate analysis with severity of dependence on

cocaine, the explained variance increased more than when each of the total scores on the
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screening and 18-item versions was entered. For severity of dependence on cannabis,
the inattention dimension has the highest explanatory power. These results are coherent
with the study by Alwis et al. (2014). These authors found that hyperactive-impulsive
symptoms are more related to a lifetime history of substance use disorders for all
substances except cannabis. For this substance, inattentive symptoms are more related
than hyperactivity/impulsivity symptoms.

In conclusion, we consider that both use of the screening version and the 18-item
version with their different scoring systems are useful versions. For an explanatory
purpose, it may be more appropriate to use the 18-item version. The screening version,
needing less time for administration, provides results of interest, although it could lose
some ability to interpret results.

Despite the contributions made, some considerations should be kept in mind.
The ASRS cutoff points proposed by Kessler et al. (2005) were relevant to our work
because the proposed screener was based on the precision and discriminatory power of
ASRS items at those cutoffs. However, the accuracy of those cutoffs in patients with
SUD has only been partially supported (Daigre et al., 2009, and van de Glind et al.,
2013; Chiasson et al., 2012). Hence, the validity of the ASRS cutoff points for SUD
populations should be the focus of further research. Moreover, new research should also
take into account the slightly looser DSM-5 criteria for adult ADHD (American
Psychiatric Association, 2013; van de Glind et al., 2013).

For other hand, ADHD diagnostic criteria in this study were based only on
ASRS scores. Previous research has shown the usefulness of other self-report
instruments, such as the Conners Adult ADHD Rating Scale (Conners, Erhardt, &
Sparrow, 1999), Conner’s Adult ADHD Diagnostic Interview for DSM—-IV-TR

(Epstein, Johnson, & Conners, 2000) or the Wender Utah Rating Scale (Ward, Wender,
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& Reimbherr, 1993), for ADHD diagnosis in SUD patients. More than one of these
diagnostic instruments should be used in future research testing to provide
complementary information. This would enable us to verify the good diagnostic

properties shown by our version of screening in samples of SUD patients.

http://mc.manuscriptcentral.com/jad



Page 17 of 29

OCoONOOOPR~WN =

Journal of Attention Disorders

References

American Educational Research Association, Amenrican Psychological Association,
National Council on Measurement in Education. (2014). Standards for educational
and psychological testing. Whasington, D. C.: American Educational Research
Association.

Alwis, D., Lynskey, M. T., Reiersen, A. M., & Agrawal, A. (2014). Attention-
Deficit/Hyperactivity disorder subtypes and substance use and use disorders in
NESARC. Addictive Behaviors. 39, 1278-1285.
doi: 10.1016/j.addbeh.2014.04.003.

American Psychiatric Association. (2000). Diagnostic and statistical manual of mental
disorders (4th ed., text rev.). Washington, D. C.: American Psychiatric Association

American Psychiatric Association. (2013). Diagnostic and Statistical Manual of Mental
Disorders (DSM-V) (Fifth Edition). Washington, D. C.: American Psychiatric
Association

Bentler, P. M. (2006). EQS structural equations program manual. Encino, C. A.:
Multivariate Software INC

Browne, M.W. & Cudeck, R. (1993). Alternative ways of assessing model fit (pp. 136-
162.). In: K. A. Bollen, J.S. Long (Eds.). Testing structural equation models.
Beverly Hills: Sage.

Charach, A, Yeung, E., Climans, T., & Lillie, E. (2011). Childhood attention-
deficit/hyperactivity disorder and future substance use disorders: comparative meta-
analyses. Journal of the American Academy of Child and Adolescent Psychiatry,
50, 9-21. doi: 10.1016/j.jaac.2010.09.019.

Chiasson, J.P., Stavro, K., Rizkallah, E., Lapierre, L., Dussault, M., Legault, L., &

Potvin, S. (2012). Questioning the specificity of the ASRS-v1.1 to accurately detect

http://mc.manuscriptcentral.com/jad



OCoONOOOPR~WN =

Journal of Attention Disorders Page 18 of 29

ADHD in substance abusing populations. Journal of Attention Disorders, 16, 661-
3. doi: 10.1177/1087054711425768.

Conners, C.K., Erhardt, D. & Sparrow, E. (1999). CAARS Conners’ Adult ADHD
Rating Scales. North Tonawanda, NY: Multi-health Systems, Inc.

Consejeria de Igualdad Salud y Politicas Sociales [Regional Ministry for Equality,
Health and Social Policies]. (2005). Catdlogo de Servicios Asistenciales de los
Centros de Tratamiento Ambulatorio de Andalucia [Catalog of healthcare services
of outpatient treatment centers of Andalusia]. Direccion General para las
Drogodependencias y Adicciones. Andalucia: Junta de Andalucia. Retrieved from
http://juntadeandalucia.es/organismos/
igualdadsaludypoliticassociales/areas/drogodependencia/guias.html

Daigre, C., Ramos-Quiroga, J.A., valero, S., Bosch, R., Roncero, C., Gonzalvo, B., &
Noqueira, M. (2009). Adult ADHD Self-Report Scale (ASRS-v1.1) symptom
checklist in patients with substance use disorders. Actas Espariolas de Psiquiatria,
37, 299-305.

Daigre, C., Roncero, C., Rodriguez-Cintas, L., Ortega, L., Lligofia, A., Fuentes, S.,
Pérez-pazos, J., Martinez-Luna, N., & Casas, M. (2015). Adult ADHD screening in
alcohol-dependent patients using the Wender-Utah rating Scale and the adult
ADHD Self-Report Scale. Journal of Attention Disorders, 19, 328-34. doi:
10.1177/108705471452981.

Dakwar, E., Mahony, A., Pavlicova, M., Glass, A., Brooks, D., Mariani, J. J.,
Grabowski, J., & Levin, F. R. (2012). The utility of attention-deficit/hyperactivity
disorder screening instruments in individuals seeking treatment for substance use
disorders. Journal of Clinical Psychiatry, 73:€1372—e1378. doi:

10.4088/JCP.12m07895.

http://mc.manuscriptcentral.com/jad



Page 19 of 29

OCoONOOOPR~WN =

Journal of Attention Disorders

Epstein, J. N., Johnson, D., & Conners, C. K. (2000). Conners’ Adult ADHD Diagnostic
Interview for DSM-1V. North Tonawanda, NY: Multi-Health Systems, Inc

Groenman, A.P., Oosterlaan, J., Rommelse, N., Franke, B., Roeyers, H., Oades, R. D.,
Sergeant, J. A., Buitelaar, J. K., & Faraone, S. V. (2013). Substance use disorders
in adolescents with attention deficit hyperactivity disorder: a 4-year follow-up
study. Addiction, 108, 1503—1511. doi: 10.1111/add.12188.

Jacob, C. P., Romanos, J., Dempfle, A., Heine, M., Windemuth-Kieselbach, C., Kruse,
A., et al. (2007). Co-morbidity of adult attention-deficit/hyperactivity disorder with
focus on personality traits and related disorders in a tertiary referral center.
European Archives of Psychiatry and Clinical Neuroscience, 257, 309-317.

Jarret, M. A. (2016). Attention-Deficit/Hyperactivity Disorder (ADHD) Symptom:s,
Anxiety Symptoms, and Executive Functioning in Emerging Adults. Psychological

Assessment, 28, 245-250. http://dx.doi.org/10.1037/pas0000190.

Jarrett, M. A., & Ollendick, T. H. (2008). A conceptual review of the comorbidity of
attention-deficit/hyperactivity disorder and anxiety: Implications for future research
and practice. Clinical Psychology Review, 28, 1266-1280. doi:
10.1016/.cpr.2008.05.004.

Kessler, R., Adler, L., Ames, M., Demler, O., Faraone, S., Hiripi, E., et al. (2005). The
World Health organization adult ADHD self-report scale (ASRS): a short screening
scale for use in the general population. Psychological Medicine, 35, 245-256. doi:
10.1017/S0033291704002892.

Kessler, R.C., Adler, L., Barkley, R., Biederman, J., Conners, C. K., Demler, O., et al.
(2006). The prevalence and correlates of adult ADHD in the United States: results
from the National Comorbidity Survey Replication. The American Journal of

Psychiatry, 163, 716-723. doi:10.1176/appi.ajp.163.4.716.

http://mc.manuscriptcentral.com/jad



OCoONOOOPR~WN =

Journal of Attention Disorders Page 20 of 29

Kessler , R., Adler, L., Gruber, M. J., Sarawate, C. A., Spencer, T., van Brunt, D.
(2007). Validity of the World Health Organization Adult ADHD Self-Report Scale
(ASRS) Screener in a representativa simple of health plan members. International
Journal of Methods in Psychiatric Research, 16, 52—65 . doi: 10.1002/mpr.208.

Kim, J. H,, Lee, E. H., & Joung, Y. S. (2013). The WHO adultd ADHD self-report
scale: relability and validity of the Korean version. Psychiatry Investigation, 10,
41-46. doi:10.4306/pi.2013.10.1.41.

Kooij, J. J., Boonstra, A. M., Willemsen-Swinkels, S. H., Bekker, E. M., de Noord, 1., &
Buitelaar, J. K. (2008). Reliability, validity, and utility of instruments for self-report
and informant report regarding symptoms of attention-de fi cit/hyperactivity
disorder (ADHD) in adult patients. Journal of Attention Disorders, 11, 445-458.

Kubinger, K. D. (2003). On artificial results due to using factor analysis for
dichotomous variables. Psychology Science, 45, 1, 106-110.

Landis, J. R., & Koch, G. G. (1977). The measurement of observer agreement for
categorical data. Biometrics, 33,159-174.

Lee, S. S., Humpherys, K., Flory, K., Liu, R., & Glass, K. (2011). Prospective
association of childhood attention-deficit/hyperactivity disorder (ADHD) and
substance use and abuse/dependence: a meta-analytic review. Clinical Psychology
Review, 31, 328-341. doi:10.1016/j.cpr.2011.01.006.

Lee, Y., Yang, H. J., Chen, V., Lee, W. T., Teng, M. ], Lin, C. H., & Gossop, M.
(2016). Meta-analysis of quality of life in children and adolescents with ADHD: by
both parent proxy-report and child self-report using PedsQL. Research in

Developmental Disabilities, 51, 160-172. doi:10.1016/j.ridd.2015.11.009.

http://mc.manuscriptcentral.com/jad



Page 21 of 29

OCoONOOOPR~WN =

Journal of Attention Disorders

Lin, Y. J,, Yang, L. K., & Gau, S. (2015). Psychiatric comorbidities of adults with early
and late-onset attention-deficit/hyperactivity disorder. Australian & New Zealand J
ournal of Psychiatry, doi: 10.1177/0004867415609423.

Meinzer, M. C., Pettit, J. W., Waxmonsky, J. G., Gnagy, E., Molina, B. S., & Pelham,
W. E. (2015). Does childhood Attention-Deficit/hyperactivitiy Disorder (ADHD)
predict levels of depressive symptoms during emerging adulthood? Journal of
Abnormal Child Psychology, 15, 1-11

Mitchison, G. M., & Njardvik, U. (2015). Prevalence and Gender Differences of ODD,
Anxiety, and Depression in a Sample of Children With ADHD. Journal of
Attention Disorders, doi: 10.1177/1087054715608442.

Morin, A., Tran, A., & Caci, H. (2013). Factorial validity of the ADHD adult symptom
rating scale in a French community simple: results from the shiP-ARD
Study. Journal of Attention Disorders, doi:10.1177/1087054713488825.

National Comorbidity Survey. (2005). Adult ADHD Self-Report Scale (ASRS) Version
1.1: Background information. Retrieved from

http://www.hcp.med.harvard.edu/ncs/asrs.php

Nikolas, M. A., & Nigg, J. T. (2013). Neuropsychological performance and attention-
deficit hyperactivity disorder subtypes and symptom dimensions. Neuropsychology,
27, 107-20. doi: 10.1037/a0030685.

Nunnally, J. C. (1978). Psychometric theory (2nd ed.). New York: McGraw-Hill.

Pedrero, E. J., & Puerta, C. (2007). E1 ASRS v.1.1. como instrumento de cribado del
trastorno por déficit de atencion e hiperactividad en adultos tratados por conductas
adictivas: propiedades psicométricas y prevalencia estimada. Addiciones, 19, 393-

407.

http://mc.manuscriptcentral.com/jad



OCoONOOOPR~WN =

Journal of Attention Disorders Page 22 of 29

Satorra, A., & Bentler, P. M. (2001). A scaled difference chi-square test statistic for
moment structure analysis. Psychometrika, 66, 507-514.

Semeijn, E. J., Comijs, H. C., Kooij, J. J, Michielsen, M., Beekman, A. T., & Deeg, D.
J. (2015). The role of adverse life events on depression in older adults with ADHD.
Journal of Affective Disorders, 174, 574-579. doi: 10.1016/j.jad.2014.11.048.

Sheehan, D.V., Lecrubier, Y., Harnett, S. K., Amorim, P., Janavs, J., Weiller, E.,
Hergueta, T., Baker, R., & Dunbar, G. (1998). The Mini International
Neuropsychiatric Interview (M.L.N.L.): the development and validation of a
structured diagnostic psychiatric interview. Journal of Clinical Psychiatry,
59(suppl 20), 22-33.

Solanto, M. V., Gilbert, S. N., Raj, A., Zhu, J., Pope-Boyd, S., Stepak, B., Vail, L., &
Newcorn, J.H. (2007). Neurocognitive functioning in AD/HD Predominately
Inattentive and Combined subtypes. Journal of Abnormal Child Psychology,
35:729-744.

Toplak, M., Pitch, A., Flora, D. B., Iwenofu, L., Ghelani, K., Jain, U., & Tannock, R.
(2009). The unity and diversity of inattention and hyperactivity/impulsivity in
ADHD: evidence for a Global factor with separable dimensions. Journal of
Abnormal Child Psychology, 37,1137-1150. doi: 10.1007/s10802-009-9336-y.

Van de Glind, G., van den Brink, W., Koeter, M., Carpentier, P. J., Emmerik, K., Kaye,
S. etal. (2013). Validity of the adult ADHD self-report scale (ASRS) as a screener
for adult ADHD in treatment seeking substance use disorder patients. Drug and
Alcohol Dependence, 132, 587-96. doi: 10.1016/j.drugalcdep.2013.04.010.

Van Eck, K., Morse, M., & Flory, K. (2015). The Role of Body Image in the Link
Between ADHD and Depression Symptoms Among College Students. Journal of

Attention Disorders. doi: 1087054715580845.

http://mc.manuscriptcentral.com/jad



Page 23 of 29

OCoONOOOPR~WN =

Journal of Attention Disorders

Vélez-Moreno, A., Gonzalez-Saiz, F., Ramirez, J., Torrico, E., Fernandez-Calderon, F.,
Rojas, A.J., & Lozano, O. M. (2013). Spanish adaptation of the Substance
Dependence Severity Scale: preliminary results. Adicciones, 25,339-47.

Vélez-Moreno, A., Gonzalez-Saiz, F., Rojas, A.J., Torrico, E., Fernandez-Calderon, F.,
Ramirez, J. & Lozano, O. M. (2015). Reliability and validity of the Spanish version
of the Substance Dependence Severity Scale. European Addiction Research, 21,
39-46. doi: 10.1159/000365282.

Vergara-Moragues, E., Gonzalez-Saiz, F., Lozano, O. M., Bilbao, 1., Fernandez-
Calderon, F., Betanzos, P., Verdejo-Garcia, A., & Pérez-Garcia, M. (2011).
Diagnosing adult attention déficit/hyperactivity disorder in patients with cocaine
dependence: discriminant validity of Barkley executive dysfunction symptoms.
European Addiction Research, 17, 279-284. doi: 10.1159/000329725.

Wahlstedt, C., Thorell, L. B., & Bohlin, G. (2009). Heterogeneity in ADHD:
neuropsychological pathways, comorbidity and symptom domains. Journal of
Abnormal Child Psychology, 37, 551-64. doi: 10.1007/s10802-008-9286-9.

Ward, M. F., Wender, P. H., & Reimherr, F. W. (1993). The Wender Utah Rating Scale:
An aid in the retrospective diagnosis of child- hood attention deficit hyperactivity
disorder. American Journal of Psychiatry, 150, 885-89

World Health Organisation. (1992). ICD-10 Classifications of Mental and Behavioural
Disorder: Clinical Descriptions and Diagnostic Guidelines. Geneva: World Health
Organisation.

Yeh, C. B, Gau, S. S., Kessler, R., & Wu, Y. Y. (2008). Psychometric properties of the
Chinese version of the adult ADHD self-report scale. International Journal of

Methods Psychiatric Research, 17, 45-54. doi: 10.1002/mpr.241.

http://mc.manuscriptcentral.com/jad



OCoONOOOPR~WN =

Table 1.

Journal of Attention Disorders

Confirmatory Factor Analysis Models for the complete scale and the screening version
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Complete scales (18 items)

Screening scale

(6 items)
Ml M2 M3 M4 M5 M6 M7 S1 S2 S3
S-By® 249.21 208.60 204.81 194.05 152.82 160.32 155.04 2450 526 13.01
df 135 134 132 132 117 117 117 9 9 10
CFI .80 .87 .87 .89 .94 92 93 .84 1.00 .99
Polytomous
NNFI 7 .85 .85 .87 92 .90 91 74 1.00 .99
GF1 .83 .87 .87 .88 .90 .90 .90 .95 .99 98
RMSEA .07 .06 .06 .05 .04 .05 .04 .10 .00 .05
S-B X2 204.66 17425 17299 168.77 13130 135.11 133.49 2090 10.87 18.77
df 135 134 132 132 117 118 118 9 9 10
. CFI .85 91 91 92 .97 .96 .97 .86 .99 .93
Dichotomous
NNFI .83 .90 .90 91 .96 .95 .96 77 .98 .96
GFI .86 .89 .89 .89 92 91 .92 .96 .98 97
RMSEA .06 .04 .04 .04 .03 .03 .03 .09 .03 .07

Note: M1 to M7 and S1 to S3: Confirmatory Factor Analysis Models described above.

S-B/y* = Scaled Satorra-Bentler chi-square; df = degree of freedom; CFI = comparative fit

index; NNFI = nonnormed fit index; GFI = goodness of fit index; RMSEA = root-mean-square

error of approximation.
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1
2

3 Table 2.

4

5 Factorial structure of the combination of items from the ASRS and the withdrawal

? syndrome

8 5 factors 4 factors 3 factors

? I nm mu v v 1 Inm mur 1mvi| I II 1III
1? INA 1 46 46 55

12 INA 2 48 .45 49 43 |.65

13 INA 3 47 52 48 511 .69

14 INA 4 .67 .67 | .40

15 INA 5 73 73| .42

16 INA 6 .74 .73 | .58

17 INA 7 37 44 36 43| .55

18 INA 8 51 .38 52 36| .64

19 INA 9 31 .38 31 .38 .47

20 H/L 1 .58 .59 .58

21 H/L 2 .69 .66 .53

o0 H/L 3 70 71 70

23 H/T 4 .60 .61 .63

24 H/L 5 .55 .55 35

o5 H/I 6 48 48 49

26 H/L 7 35 35| 41

27 H/L 8 72 72 .62

28 H/T 9 50 .32 51 311 .60

29 Nausea 5 S50 .71 35 71 .35
30 Convulsions .86 .85 .85

31 Palpitations .89 90 .89

32 Irritability .64 57 64 .57 .64 .57
33 Sleeping problems 47 .80 47 .81 48 .77
34 Shaking hands 94 95 95

35 Restlessness 69 .67 .68 .62 .69 .63
36 Hallucinations 181 .81 81

37 Appetite alter. .76 .70 .67
38 Tiredness .88 .83 .85
39 Sweating 81 .85 .85
40 Muscle pain 72 .60 .78 .79
41 Yawning .66 42 72 73
42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60
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Table 3.

Correlation coefficients of polytomous ASRS scores with anxiety disorder, mood
disorder and severity of dependence

Anxiety Mood Dep. Dep. Dep. Dep.
disorder disorder Alcohol Cocaine Cannabis Heroin
Total A450%* A439%*  383%*  399%* .390%* .288%*
Score Screening 347 334%%  307*%%  355%* 355%%* 125
polytomous
items Inattention 378%* 316%* .208%* 273%* 341%* 206
Hyperactivity/Impulsivity S516%* A444%x 462%*  400%* .332%* .284%*
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Table 4.

Means, standard deviations and correlations of severity of dependence as a function of

diagnostic classifications

Dep. Alcohol Dep. Cocaine Dep. Cannabis Dep. Heroin
Mean ¢ Mean ¢ Mean ¢ Mean y
(SD) (SD) (SD) (SD)
No 11.07 7.88 7.05 543
. . . (10.20) (10.10) (6.03) (8.85)
1?3212”"‘;{"“0&‘(535 2.89%* 4.49% 2.26* 2.00%
polyt Voo 1882 17.81 11.19 10.26
(13.24) (11.76) (10.54) (9.99)
. . . 10.22 6.71 6.79 431
Classification with No
18 items (©.79) 3.77** ©.22) 5.11%* (5.64) 2.20* (7.30) 2.93%*
dichotomous Yes 19.44 16.79 10.43 10.44
(12.75) (11.96) (9.85) (11.03)
. . . 11.95 7.55 6.96 5.83
Classification with No
dichotomous (11.12) 1.50 ©.78) 4.32%* (6.49) 2.15% (8.78) 1.14
screening version Yes 16.19 16.63 10.72 8.47
(12.06) (12.17) (9.19) (10.41)
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Regression models using polytomous ASRS scores as predictors and severity of
dependence as dependent variables

Alcohol Cocaine Cannabis
Models B R AR’ B R AR’ | B R AR’
Step 1. 23 23%* .06 .06* 07 .07*
Anxiety 27* .078 .04
Mood 28* 203 .24
ASRS Screening  “g,, > 25 02 15 .09%* 15 .08**
Anxiety 25% -.01 -12
Mood 24* .16 21
ADHD 13 31 34
Step 1. 23 23FEk .06 .06* 07 .07*
Anxiety 27* .08 .04
Scores 18-items Mood . 20 24
version Step 2. .25 .02 A7 11F* A8 11
Anxiety 22 -.06 -17
Mood 22 -.12 17
ADHD .19 38 A1
Step 1. 23 23k .06 .06* .07 .07*
Anxiety 27* .08 .04
Scores on Mood 28* 20* .24*
inattention and Step 2. 31 .08%* A8 12 A8 11
hyperactivity items Anxiety 23% -.06* -.18
Mood 17 .10 .19
Inattention  -.13 13 28%
H/T 36** 33 .20

Note. P = standardized regression coefficients; R* = proportion of explained variance;

AR? = change in proportion of explained variance; Step 1 = MINI variables: anxiety and
mood disorders; Step 2 = MINI + ASRS variables; H/I = Hiperactivity/Impulsivity
*p<.05; % p<.01; *** p <.001
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Table 6. Regression models using ASRS dichotomous scores as predictors and severity
of dependence as dependent variables

Alcohol Cocaine Cannabis
Models B R AR | B R AR’ | B R AR’
Step 1. 23 23%* .06 .06* .07 .07*
Anxiety 27% .08 .04
ASRS screening Mood 28%* .20 24
dichotomous  Step 2. 25 .02 A5 .09** A3 .06*
Anxiety 25% -.01 -.10
Mood 24% 17 22
ADHD 15 32 28%
Step 1. 23 23%x .06 .06%* .07 .07*
Anxiety 27* .08 .04
Dichotomous ~ Mood 28* 20 24
scores Step 2. 26 .03 20 14%* 14 .07*
18-itemver. ety 22 -.09 -13
Mood 22 A1 .19
ADHD 18 A4 33*
Step 1. 23 23%x .06 .06* .07 .07*
Dichotomous  Anxiety 27%* .08 .04
scores on Mood .28% .20 24
inattention and Sfep 2. 29  .06* 23 17** 14 .07*
hyperactivity ~ Anxiety 22 -.08 -.14
items Mood 19 .09 .20
Inattention  -.08 .10 23%
H/T 31** A2%* 15

Note. P = standardized regression coefficients; R* = proportion of explained variance;

AR? = change in proportion of explained variance; Step 1 = MINI variables: anxiety and
mood disorders; Step 2 = MINI + ASRS variables; H/I = Hiperactivity/Impulsivity
*p<.05; % p<.01; *** p < .001
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