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Abstract
Background: Attention deficit hyperactivity disorder (ADHD) frequently co-occurs with substance use disorders
(SUD). The combination of ADHD and SUD is associated with a negative prognosis of both SUD and ADHD.
Pharmacological treatments of comorbid ADHD in adult patients with SUD have not been very successful. Recent
studies show positive effects of cognitive behavioral therapy (CBT) in ADHD patients without SUD, but CBT has not
been studied in ADHD patients with comorbid SUD.
Methods/design: This paper presents the protocol of a randomized controlled trial to test the efficacy of an
integrated CBT protocol aimed at reducing SUD as well as ADHD symptoms in SUD patients with a comorbid
diagnosis of ADHD. The experimental group receives 15 CBT sessions directed at symptom reduction of SUD as
well as ADHD. The control group receives treatment as usual, i.e. 10 CBT sessions directed at symptom reduction of
SUD only. The primary outcome is the level of self-reported ADHD symptoms. Secondary outcomes include
measures of substance use, depression and anxiety, quality of life, health care consumption and neuropsychological
functions.
Discussion: This is the first randomized controlled trial to test the efficacy of an integrated CBT protocol for adult
SUD patients with a comorbid diagnosis of ADHD. The rationale for the trial, the design, and the strengths and
limitations of the study are discussed.
Trial registration: This trial is registered in www.clinicaltrials.gov as NCT01431235.
Keywords: ADHD, SUD, Cognitive behavioral therapy, Adult, Integrated treatment

Background
Adult Attention Deficit Hyperactivity Disorder (ADHD) is
highly frequent in Substance Use Disorder (SUD) patients
[1,2]. SUD patients with comorbid ADHD start abusing
substances at a younger age, use more substances and are
hospitalized more often than SUD patients without
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ADHD [3]. ADHD is also associated with higher relapse
rates after a SUD treatment for cocaine dependence [4]
and alcohol dependence [5]. This results in suboptimal
outcomes of SUD treatment in this population. At the
same time, treatment of ADHD is compromised in the
presence of SUD. Most ADHD treatment studies using
methylphenidate in SUD patients have shown that this
medication was not effective in reduction of ADHD symptoms [6-11], and only one randomized controlled trial
reported some decrease in self-reported ADHD symptoms
after methylphenidate treatment of ADHD in SUD
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patients [12]. None of the studies showed a clear effect on
substance use outcomes. Similarly, atomoxetine was not
superior to placebo in an RCT among adolescents with
ADHD and SUD (mainly cannabis, alcohol and/or nicotine dependence) [13]. However, Wilens and colleagues
found a significant decrease of ADHD symptoms when
they compared atomoxetine with placebo in adult alcohol
dependent patients with ADHD [14]. Again, there was no
significant effect on alcohol use.
Other treatment options for ADHD such as cognitive
behavioral therapy (CBT) or EEG neurofeedback have
not been investigated yet in ADHD patients with a comorbid SUD. However, three recent randomized controlled
trials reported a positive effect of CBT in adult ADHD
patients without substance abuse [15-17]. In the study by
Safren et al. [15], 86 adult ADHD patients with residual
ADHD symptoms during medication treatment were randomized to individual CBT or to relaxation as a control
condition. Assessments of ADHD symptoms by blinded
investigators took place at baseline, post-treatment, and
at 6 months and 12 months follow up. CBT resulted in
a significant greater reduction of ADHD symptoms than
relaxation therapy, both post-treatment and at 1 year
follow up. In another study, Solanto et al. [16] investigated
a meta-cognitive group therapy designed to improve time
management, organization and planning in adults with
ADHD. A total of 88 patients were stratified by medication use and randomized to the meta-cognitive therapy or
a supportive psychotherapy group. Meta-cognitive therapy
yielded significantly greater improvements in ADHD
symptoms (self-rated, observer-rated by partner or family
member, or rated by a blind evaluator) than supportive
therapy. Finally, in the study by Emilsson et al. [17], 54
adult ADHD patients who were already on medication
were randomized to a CBT based group program or to
treatment as usual. Medium to large treatment effect
sizes were found for evaluator-rated and self-rated
ADHD symptoms at the end of treatment, which increased further at three months follow up. In addition,
comorbid problems such as depression and anxiety
symptoms improved at follow-up with large effect sizes.
The current study is designed to test the efficacy of an
integrated CBT protocol combining a standardized motivational interviewing and coping skills training program for
SUD with a CBT program for ADHD. The CBT program
for SUD is based on evidence-based CBT protocols addressing substance abuse [18,19] adapted for use in the
Netherlands [20,21], whereas the CBT program for ADHD
is a series of adapted sessions from the treatment manual
by Safren et al. [22,23]. This latter treatment manual was
chosen because it was the only available evidence-based
individual CBT protocol for ADHD at that moment.
Apart from ADHD outcomes, we are also interested
in the potential effects of this integrated treatment on
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substance use. According to the self-medication hypothesis [24], substances are (also) used to alleviate distress
caused by psychiatric disorders; this implies that a reduction of symptoms of ADHD could lead to an additional reduction in substance use compared to regular CBT for
SUD. Since impulsivity is related to drug use [25], ADHD
treatment could also result in reduced substance use because of a decline of impulsivity symptoms. Finally, effects
on anxiety and depressive symptoms, quality of life and
cost-effectiveness of the integrated treatment protocol are
examined.
Aims of the trial

The aims of this trial are to test the acceptance, feasibility,
efficacy and cost-effectiveness of an individual integrated
CBT protocol for SUD patients with a comorbid diagnosis
of adult ADHD. The integrated CBT protocol aims to
address both SUD and ADHD.
The primary research question is:
1. Does adding a CBT program aimed at reducing
ADHD symptoms to a cognitive behavioral
treatment as usual for SUD (TAU), result in a
decrease of self-reported ADHD symptoms in adults
with SUD and comorbid adult ADHD compared to
TAU only at the end of treatment and at two
months follow-up?
Secondary research questions are:
1. Does adding a CBT program aimed at reducing
ADHD symptoms to TAU result in a greater
reduction of self-reported substance use in adults
with SUD and comorbid adult ADHD than TAU
only?
2. Does adding a CBT program aimed at reducing
ADHD symptoms to TAU result in a greater
decrease of self-reported depression and anxiety and
a greater increase in quality of life than TAU only?
3. Does adding a CBT program aimed at reducing
ADHD symptoms to TAU result in a greater
improvement in neuropsychological functions than
TAU only?
4. What are the comparative costs per gained quality
adjusted life year (QALY) for the integrated CBT
protocol and TAU only?
5. Are baseline characteristics (e.g. performance on
neuropsychological tasks) predictive of treatment
response to either TAU or integrated CBT (patienttreatment matching)?
We hypothesize that patients in the integrated treatment
condition will achieve stronger reductions in ADHD
symptoms than patients in the TAU only condition at the
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end of treatment and at 2 months follow-up. Moreover,
we expect participants in the integrated treatment condition to have lower scores on self-reported substance use,
depression and anxiety and higher scores on quality of life
than participants in the TAU only condition at the same
time points. We also expect the integrated CBT protocol
to result in greater improvements in performance on
neuropsychological tasks, and we expect the integrated
CBT protocol to have a higher cost-utility than TAU only.
At this moment, we have no explicit hypothesis about the
baseline characteristics that might be predictive of treatment response in terms of a decrease of ADHD symptoms
in the integrated treatment condition or the TAU condition (patient-treatment matching).

Methods
Participants
Inclusion criteria

Participants are (self )referrals seeking treatment for their
substance use problems at the Jellinek, a large addiction
treatment center in Amsterdam, the Netherlands. To be
eligible for the study, patients have to meet the following
inclusion criteria: after intake allocated to outpatient
treatment unit, aged 18–65 years, full command over
the Dutch language, current DSM-IV diagnosis of any
substance use disorder other than nicotine dependence
only, and a comorbid DSM-IV diagnosis of ADHD with
persisting symptoms meeting diagnostic criteria in adulthood. Patients with pathological gambling and other behavioral addictions are not included.
Exclusion criteria

Patients with severe neurological (e.g. dementia, Parkinson’s
disease) or psychiatric disorders (e.g. psychosis, bipolar
disorder) requiring medication, are excluded from the
study. Patients with a borderline personality disorder are
also excluded and referred to adequate treatment for this
condition. Patients currently using ADHD medication (e.g.
methylphenidate) are allowed to participate provided that
they are on a stable dose and no medication changes are
planned for the duration of the trial.
Design and procedure
Recruitment and consent

During the standardized intake and treatment allocation
procedure at the Jellinek, patients are screened for
ADHD. Screen positive patients are invited for a semistructured diagnostic interview with a specially trained
psychologist to assess the presence of a DSM-IV diagnosis of adult ADHD. If ADHD, persisting in adulthood, is
diagnosed, the patient is informed about the possible
treatment options and receives oral and written information on the treatment study. If the patient is interested
in participation, he or she is contacted by telephone by
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one of the investigators for further information. If the
patient wants to participate in the study, informed consent is signed during the next visit. In the current study,
no (additional) ADHD medication is provided.
Randomization and treatment allocation

Patients are randomized to receive either Treatment As
Usual directed at the treatment of SUD (TAU only) or
TAU plus CBT sessions aimed at reducing ADHD symptoms (integrated treatment condition). Treatment allocation is performed randomly by online application of a
biased-coin randomization (minimization). In this way,
we aim to ensure that trial arms are balanced with respect to three baseline characteristics: gender, use of
ADHD medication (yes/no), and type of SUD diagnosis
(alcohol only versus drugs). Neither patients nor therapists
or investigators are blinded for the treatment allocation.
Procedure

Figure 1 provides an overview of the trial flow. Diagnostic
assessment of SUD (CIDI), and screening and diagnostic
assessment of ADHD (ASRS and CAADID; description
of all three measures see below) take place at t-1. After
informed consent and baseline assessment (t0), all participating patients start with phase 1 of the SUD treatment
(four weekly sessions). During this treatment phase patients are motivated and stimulated to reach full abstinence in order to validate the ADHD diagnosis, i.e. a
diagnosis not distorted by the presence of intoxication
or withdrawal symptoms. The second ADHD assessment (CAADID), after the fourth session, is performed
by another investigator. If the original ADHD diagnosis
is confirmed, randomization takes place (t1). Following
randomization, patients in the TAU only condition receive another six standard SUD treatment sessions in
the course of the next three months (resulting in a total
offer of 10 CBT sessions directed at treatment of SUD),
whereas patients in the integrated treatment condition
receive another 11 treatment sessions on both SUD
treatment and ADHD treatment in the next three
months (resulting in a total offer of 15 CBT sessions directed at treatment of both SUD and ADHD). At the end
of treatment, all participants are assessed again (t2). A follow up assessment (t3) is performed two months after the
last treatment session. Finally, participants in the TAU
only condition are offered five ADHD treatment sessions
after the follow up assessment (two months after end of
treatment) as a compassionate treatment offer.
Treatment protocols

Participants in the TAU only condition receive outpatient
substance abuse treatment using a treatment program for
SUD that is implemented nationally in the Netherlands
[20,21]. The program is based on the Motivational
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- Recruitment of SUD patients with ADHD
- Informed consent
- to baseline measure

Phase 1: four sessions of SUD
treatment (4 weeks)

Re-evaluation of diagnosis ADHD (t1)

Randomisation (t1)

Trial arm 1: experimental condition:
Integrated treatment protocol (ADHD and
SUD treatment).
11 sessions in 3 months

Trial arm 2: control condition:
TAU only (SUD treatment)
6 sessions in 3 months

t2 (outcome measure)

3 months after t1

t2 (outcome measure)

t3 (follow up measure)

2 months after t2

t3 (follow up measure)

Analysis

Analysis

Figure 1 Trial flowchart.

Enhancement Therapy manual and Cognitive Behavioral
Coping skills training manual used in project MATCH
[18,19] and consists of 10 sessions of motivational
interviewing, skills training and relapse prevention. In the
first session, advantages and disadvantages of substance
use are discussed. In the current study, the first session
is also used to explain that substance use can cause
symptoms that mimic ADHD symptoms. With motivational interviewing techniques, patients are motivated
for abstinence in order to assess the effect of abstinence
on their ADHD symptoms. As soon as a patient is motivated to become abstinent, or at least reduce substance
use, procedures and self control measures on how to
achieve this goal are discussed. Also risk factors for
using substances (e.g. meeting certain persons, being in
certain places or having certain feelings) are identified.
These first four sessions (treatment phase 1) are the
same for all participating patients, i.e. independent of
the treatment condition after randomization. Subsequently, the diagnostic assessment of ADHD is repeated, and if the ADHD diagnosis is confirmed,
randomization takes place. The remaining six sessions
in the TAU only condition are used for a range of SUD
treatment interventions. A functional analysis of the

substance abusing behavior is made, strategies are
trained to cope with craving, dealing with lapses and
preventing relapse, and social refusal skills are offered.
In the ninth session the patient can repeat one of the
coping skills or choose one of several optional topics,
depending on the specific needs of the patient. The
treatment is concluded with an evaluation.
Participants in the experimental treatment condition
receive an integrated treatment for SUD and ADHD, combining the main elements of the CBT program for SUD
with CBT interventions for ADHD from the ‘Mastering
your adult ADHD’ program developed by Safren et al.
[22,23]. The original treatment program by Safren et al.
[22] focuses on the training of coping skills and on
symptom management strategies. It consists of 12 sessions, divided into three core modules, two optional
modules, and a closing session. The first module (four
sessions) focuses on psycho-education about ADHD
and several organization and planning skills, such as
using a calendar and task list system, problem solving
by generating alternatives and picking the best solution,
and breaking down complex or overwhelming tasks into
smaller steps. The second module (two sessions) focuses
on reducing distractibility by removing sources of
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distraction during a task, or by writing down distractions versus acting on them. The third module (three
sessions) involves cognitive restructuring and adaptive
thinking. Optional modules can be used to tackle procrastination and to involve a family member for support. The
final session is used for evaluation and relapse prevention.
For the integrated treatment condition, the ADHD
treatment program and the CBT program for the treatment of substance use disorders were integrated in the
following way. We adapted the original ADHD treatment
into a more condensed version, in which the core elements of planning and organization skills are presented
to the patients in five sessions. In another six sessions
from the CBT program directed at the treatment of
SUD, 15 minutes are used each session to discuss homework assignments on the ADHD themes and to evaluate
the learned skills. Similarly, in the five ADHD sessions,
15 minutes are used to discuss homework assignments
on SUD themes. In this way, attention to the training of
planning and organizational skills is given in 11 sessions
in total. The contrast between the two approaches thus
concerns five extra sessions ‘net-time’ on ADHD related
issues in the integrated treatment protocol, plus the fact
that ADHD symptoms are at least briefly discussed in
11 sessions. Sessions are planned weekly on a fixed time
and day as much as possible. The outlines of the control
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condition (TAU only) and integrated treatment protocol
are described in Table 1.

Therapists

Both TAU only and integrated treatment sessions are
delivered by therapists who received formal training and
supervision in delivering protocolized CBT for SUD and
have extensive experience of more than eight years. All
therapists received four hours additional training for the
CBT interventions targeting ADHD symptoms. Weekly
supervision of both integrated treatments and TAU only
by an experienced staff member (EV) is provided for the
duration of the trial.
Measurements

With the exception of some self-report questionnaires,
most assessments are conducted in face-to-face contacts.
The following instruments are used (see also Table 2):
Selection and diagnostic measurements

1. The DSM-IV diagnosis of SUD is made using a
Dutch questionnaire based on the Composite
International Diagnostic Interview (CIDI vs 2.1)
[26].

Table 1 Treatment programs
Treatment as Usual (TAU) only

Integrated treatment protocol

Session 1

Introduction, advantages and disadvantages of substance use,
Introduction, advantages and disadvantages of substance use,
effect of substance use on mental problems, enhancing motivation effect of substance use on mental problems, enhancing motivation
to become abstinent
to become abstinent

Session 2

Treatment goals and treatment plan

Session 3

Self control measures

Self control measures

Session 4

Risk situations

Risk situations

Session 5

Analysis of functional elements in substance use

ADHD: introduction of a cognitive model of ADHD, introduction of
calendar and task list in notebook

Session 6

Dealing with craving

Analysis of functional elements in substance use (similar to session
5 in TAU)

Session 7

Relapse and relapse prevention

ADHD: problem solving

Session 8

Social pressure

Dealing with craving (similar to session 6 in TAU)

Session 9

Optional theme: one of earlier themes can be repeated, or one of
the themes ‘changing of thoughts’ or ‘dealing with emotions’ can
be explored.

ADHD: reducing distractibility

Session 10

Evaluation

Relapse and relapse prevention (Similar to session 7 in TAU)

Treatment goals and treatment plan

Session 11

ADHD: mood problems

Session 12

Social pressure (similar to session 8 in TAU)

Session 13

ADHD: organizing papers

Session 14

Optional theme: one of earlier themes can be repeated, or one of
the themes ‘changing of thoughts’ or ‘dealing with emotions’ can
be explored. (similar to session 9 in TAU)

Session 15

Evaluation (Similar to session 10 in TAU)
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Table 2 Measurement instruments
Instrument

Screening and diagnostic
assessment (t-1)

CIDI

•

ASRS

•

CAADID

•

MSI-BPD

•

SCID II Borderline

If MSI-BPD > 6

Baseline
(t0)

Repetition of ADHD diagnostic
assessment (t1)

Outcome
(t2)

Follow up
(t3)

•

•

•

•

•

ADHD rating scale

•

TLFB

•

BDI, BAI

•

•

•

EQ-5D

•

•

•

TIC-P

•

•

•

Computerized tests: BART, Stroop and
Tower of London

•

•

•

Urine test and breath analysis

•

•

•

•

Abbreviations: CIDI, Composite International Diagnostic Interview; ASRS, Adult ADHD Self Report Scale; CAADID, Conners’ Adult ADHD Diagnostic Interview for
DSM-IV; MSI-BPD, McLean Screening Instrument for Borderline Personality Disorder; SCID II, Structured Clinical Interview for DSM-IV Axis II; TLFB, Time Line Follow
Back; BDI, Beck Depression. Inventory; BAI, Beck Anxiety Inventory; EQ-5D, a measure of health status from the EuroQol Group; TIC-P, questionnaire for costs
associated with psychiatric illness (in Dutch); BART, Balloon Analogue Risk Task; Stroop, Stroop Color-Word task; TOL, Tower of London.

2. Screening for the presence of ADHD is performed
with the first six items of the Adult ADHD SelfReport Scale (ASRS v1.1) [27,28].
3. The DSM-IV diagnosis of ADHD is based on a semistructured interview, the Conners’ Adult ADHD
Diagnostic Interview for DSM-IV (CAADID) [29].
4. Screening for the presence of a Borderline
Personality Disorder is performed with the McLean
Screening Instrument for Borderline Personality
Disorder (MSI-BPD) [30].
5. In case of a score of seven or higher on the MSIBPD, diagnostic evaluation of a Borderline
Personality Disorder is performed with the
corresponding module of the Structured Interview
for DSM-IV Axis II (SCID II) [31,32].
The first two instruments were already implemented
on the research site because they were used in an international study on the prevalence of ADHD in adults
seeking treatment for substance use disorders (IASP
study: International ADHD in Substance use disorder
Prevalence study) [33], developed and executed by the
International Collaboration on ADHD and Substance
Abuse (ICASA), in which the treatment centre of the
current study participated.
The ASRS has been validated for use in the general
adult population [27] and some small validity studies are
available for SUD patients [34-36]. Meanwhile, the IASP
study has collected data on the validity of this instrument in a SUD population showing adequate sensitivity
and specificity even in patients still actively using substances [37].

The CAADID consists of two parts. In the first part of
the CAADID, information is obtained on the developmental history of the patient. This part can be filled out
by the patient, preferably with the help of parents, before
coming to the diagnostic appointment. In the second
part of the CAADID, the presence of all ADHD symptoms
is checked for both childhood and adulthood. Although it
is generally recommended to include an interview with a
family member in the diagnostic procedure in order to obtain information on childhood behaviors, we chose not to
include such an interview in our diagnostic procedure.
This choice was made because of logistic reasons and also
because we encounter a lot of patients who have lost contact with their relatives due to their substance use disorder. Moreover, the study by Murphy and Schachar
showed that adult patients can give a true account of both
childhood and current symptoms of ADHD [38]. Another
complexity of the diagnostic procedure in this patient
population is the fact that we perform the diagnostic
assessment of ADHD at a moment in time (during the intake phase) where most patients are still actively abusing
substances. This may bias the results of the assessment,
but for early detection and effective treatment allocation it
is necessary to perform the diagnostic assessment in an
early stage. In order to obtain a reliable and valid ADHD
assessment, we chose to repeat the diagnostic interview
for ADHD (CAADID) after four sessions of SUD treatment. We expect that most patients will have reached abstinence or achieved a substantial reduction of substance
use by that time and that intoxication and withdrawal
symptoms will no longer influence the assessment. If a
diagnosis of ADHD is not confirmed at that moment, the
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patient is excluded from further participation in the second treatment phase of the study and receives regular
TAU for SUD.
The MSI-BPD yielded both good sensitivity (0.81) and
good specificity (0.85) in a non-substance abusing population when using a cut-off value of 7 [30]. In case of a
positive screening result on the MSI-BPD, diagnostic
evaluation of Borderline Personality Disorder is
performed. Patients with a diagnosis of Borderline Personality Disorder are excluded from the study and allocated to adequate treatment.
Outcome measures

1. The ADHD rating scale is used as the measure for
severity of ADHD symptoms [39], Dutch version
[40,41]. In the Dutch version, the ADHD rating
scale is a 23 item self-report questionnaire in which
each item is scored on a 4-point scale ranging from
0 to 3.
2. The Time Line Follow Back (TLFB) [42-44] is used
as a self-report measure for alcohol consumption
and other substance use. In this study, it is used to
assess alcohol and drug use in the past two months.
From this questionnaire, several scores can be
derived; in the statistical analyses we use a combined
measure of percentage days of excessive use in the
past two months for the primary drug of abuse,
defined as at least six standard units of alcoholic
beverages for men per day, at least four standard
units of alcoholic beverages for women (in the case
of alcohol as the primary drug of abuse) per day,
more than one joint (in the case of cannabis as the
primary drug of abuse) per day, or any use of other
illicit drugs.
3. The Beck Depression Inventory (BDI) [45] is used as
self-report questionnaire to measure the presence
and severity of current depressive symptoms. It
consists of 21 items in which each item is scored on
a 4-point scale ranging from 0 to 3. Similarly, the
Beck Anxiety Inventory (BAI) [46] is used to
measure the presence and severity of anxiety
symptoms. The BAI consists of 21 items scored on a
4-point scale ranging from 0 to 3.
4. The EQ-5D is a five-dimensional instrument for
measuring quality of life [47,48]. The EQ-5D has
shown to be valid in heroin dependent and in
alcohol dependent patients [49,50]. It is used for
cost-utility analyses.
5. The TIC-P is a questionnaire measuring the costs
associated with psychiatric illness [51]. It has been
used in many studies about patients with mental
disorders (including schizophrenia, depression and
ADHD) to estimate direct medical costs and costs
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due to production losses in order to perform costutility and cost-benefit analyses [52-56].
6. Computerized neuropsychological tests are
performed to objectively assess (changes in) ADHD
associated neuropsychological functions.
a. The Balloon Analogue Risk Task (BART) [57]
provides information on risk taking behavior.
This task can give information on subtypes of
ADHD patients within a SUD population,
differentiating between patients with high and
low scores on risk taking behavior.
b. The Stroop Color-Word task [58-60] provides
information on interference control. Patients with
ADHD have repeatedly been reported to be
impaired on this task [61,62]. Atomoxetine has
been reported to improve the function on this
task in adult patients with ADHD [63]. It is
currently unknown if a planning and organization
intervention can improve the performance on
this task in ADHD patients.
c. The Tower of London task [64] is performed to
measure planning ability. Patients with ADHD are
reported to have impaired functions of planning.
Methylphenidate can improve this function in
adult ADHD patients [65] and it is interesting to
learn if a planning and organization intervention
can improve the performance on this task too.
7. Results of urine samples and breath analyses are
used to provide additional, objective information on
substance use.
Primary and secondary outcome measures

The primary outcome measure is the difference in the severity of ADHD symptoms according to the ADHD rating
scale [40] between the integrated treatment condition and
the TAU only condition at the end of the treatment (t1).
Key secondary outcome measures are the difference in
the severity of ADHD symptoms between the two conditions at follow up two months after end of treatment
(t2), and the difference of percentage of treatment
responders (defined as a reduction of at least 30% of
ADHD symptoms [15,16,66,67]) between TAU only and
the integrated treatment condition at end of treatment
and at follow up. The difference of TLFB scores between
the two conditions at end of treatment and at follow up
is another key secondary outcome measure.
Other secondary outcome measures are the differences in scores on the BDI, BAI, EQ-5D, TIC-P, Stroop
task and Tower of London task at end of treatment and
at follow up.
Statistical analysis

Data will be analyzed according to the intention-to-treat
principle. The effect of the integrated treatment in terms
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of the primary outcome variable will be assessed with
generalized linear mixed model regression analysis
(GLMM) with (Ytj-Yt1), j = 2,3 as dependent variable vector;
treatment condition, time and the treatment condition
by time interaction as predictor, and Yt1 (i.e. baseline
value) as covariate. This model assumes missing at random (MAR), which adjusts the effect estimates for potential bias due to differential loss to follow-up. GLMM
will also be used for the analysis of the secondary outcome variables, except the binary treatment responder
outcome, for which a Generalized Estimating Equation
model (GEE) will be used.
Costs will be calculated using standard costs for
economic evaluations in health care [68]. The costeffectiveness ratio is defined as the ratio of incremental
mean costs and the incremental mean effect of the integrated treatment versus TAU only. Bootstrapping will
be used to calculate the confidence interval for this ratio. In addition, a cost-utility analysis will be performed
with data of the costs and quality of life of participants
in both treatment conditions.
All analyses will be performed with SPSS 20 (SPSS Inc,
Chicago, IL, USA).

Sample size

The primary outcome is the difference in the severity of
ADHD symptoms according to the ADHD rating scale
[40] between the experimental condition (integrated treatment) and the control condition (TAU only) at the end of
the treatment (t2) using an ITT analysis and GLMM to account for missing values. In the study by Safren et al. [15]
among ADHD patients without SUD, the between group
standardized effect size (d) in terms of ADHD symptom
scores was 0.60. We expect a somewhat smaller effect size
because the population of patients with ADHD and SUD
has potentially more complex problems, the intervention
in the current study is a shorter version than the original
one, and the contrast between the two conditions (integrated treatment and TAU) is smaller, because CBT is
used in both conditions. On the other hand, time to follow
up is shorter in the current study. Therefore, we estimate
the effect size at d = 0.5 (medium effect). Based on a twosided alpha = 0.05 and power = 0.80, 65 patients are
needed in each condition. In order to adjust for loss of
power due to an anticipated drop out of 15%, 150 participants will be included.

Ethical review and trial registration

This RCT has been reviewed and approved by the ethics
committee of the Academic Medical Centre in Amsterdam
(number 10–130). It is registered in www.clinicaltrials.gov
as NCT01431235.
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Discussion
To the best of our knowledge, this is the first randomized controlled trial to test the efficacy of an integrated
CBT protocol aimed at reducing SUD as well as ADHD
symptoms in a SUD population with comorbid adult
ADHD. In the absence of effective pharmacological
treatment options for ADHD in these patients, it is vital
that other treatment options such as CBT are tested.
Recent results of CBT interventions in ADHD patients,
as shown by Safren et al. [15], Solanto et al. [16] and
Emilsson et al. [17], are quite encouraging and we hope
to find positive results in this dual disorder patient
population as well by adding a CBT program directed at
ADHD symptoms to an existing evidence-based CBT
directed at SUD treatment.
In the regular practice of our SUD treatment centre,
abstinence of substances is pursued first, and referral to
an ADHD outpatient clinic is generally effectuated at a
later stage. However, ADHD patients are often not identified in this population whereas ADHD symptoms often
interfere with SUD treatment, for example in the most
elemental way by forgetting appointments with therapists due to a lack of organization skills. This results in
less optimal SUD treatment outcomes and very low
numbers of patients actually receiving adequate ADHD
treatment. We hypothesize that integrating treatment of
ADHD symptoms with SUD treatment will show a better outcome. Two major challenges in both treatment
and research of these patients with complex disorders
are the tendency to relapse into substance use and the
problems with planning and treatment adherence. In
fact, we envisage that the greatest challenge of this study
will be to prevent participants from dropping out of the
study. We expect that SUD patients with comorbid
ADHD will show higher levels of impulsivity and treatment drop-out, which requires a creative and persistent
approach from both therapists and investigators. We
addressed this by giving special attention to the format
of the treatment: we chose for an individual version in
order to allow for optimal flexibility of patient inflow
and to avoid waiting lists. We also try to schedule the
appointments in both treatment conditions at a fixed
day and time to minimize the chance of forgetting appointments, and patients are reminded of their appointments by text messages sent the day before the
appointment. Furthermore, in our power calculation
we allowed for relatively high numbers of drop outs in
phase 1 of the treatment. Patients who drop out of
treatment in phase 2 of the treatment are still
approached for outcome and follow up assessments; if
patients are unwilling to come to the clinic for this
purpose, a shortened version consisting of the ADHD
rating scale and the Time Line Follow Back is administered by telephone in order to collect at least the most
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important data from as much participants as possible.
We also expect that relapse into substance use, or inability to become abstinent, will be a common problem
in both treatment conditions. Although treatments are
aimed at full abstinence, relapse and continued substance use are no reason to end the treatment, but they
will require therapists to use the treatment protocol in
a flexible way. This can lead to diminished protocol
adherence, but on the other hand enhances ecological
validity of the study.
In this first trial, information is collected on acceptance,
feasibility, efficacy and cost-effectiveness of the integrated
treatment program compared to TAU only. It should be
noted, however, that we adapted the original adult
ADHD treatment program of Safren et al. [22,23] to a
shorter version that could be closely integrated with the
CBT treatment directed at reduction of SUD symptoms.
In this shorter version of the Safren et al. protocol, the
core skills of planning and organization, reducing distractibility, and coping with mood problems, are clearly
present but they are offered in a tighter time frame and
integrated with the existing treatment program for SUD
that partly overlaps with some of these skills. However,
several items from the original Safren et al. protocol are
removed, for example the part on gauging your personal
attention span. The part on cognitive restructuring is
shortened, but in the SUD treatment sessions ample attention is given to this theme as well. In the integrated
treatment condition, all sessions after randomization
(sessions 5–15) are used to (also) evaluate ADHD skills.
Overall, we believe that ADHD problems therefore receive ample attention in the integrated treatment. The
result of our adaptations is a condensed version of the
original CBT program for adult ADHD, still containing
the core elements and covering the content of (a part of)
11 therapy sessions.
Patients who are already on a stable dose of ADHD
medication at study entry, can participate in the study,
but new medication is not provided to the participants.
As efficacy of stimulants and other ADHD medication
has not been shown in randomized trials yet, the efficacy
of the current medication options is at least controversial.
If patients want to start ADHD medication, they have
several options: they can be included in the study if they
agree to postpone medication use until the end of study
(i.e. after the two months follow-up period) or they can
refuse participation in this study and be referred to an
ADHD treatment centre where medication can be prescribed. Of course, patients can withdraw from participation any time during the study and therapists can
always refer a participant for a medication consult if
they feel that medication is necessary.
An important difference between the current study
and the study by Safren et al. [15] concerns the design of
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the control condition. As we want to know whether the
integrated treatment has advantages over the treatment
as usual, it is vital that we preserve the CBT program for
SUD (TAU only) as the control condition in our design.
This reduces the contrast between the two conditions,
because in both conditions patients receive CBT. This is
essentially different from a relaxation therapy used by
Safren et al. [15] or support group (used by Solanto
et al. [16]) as control condition, and reduces the probability of finding a positive result. At the same time, this
makes the current design highly relevant for daily clinical
practice as the difference between the two conditions in
our study is made only by the number of sessions and the
specific content of the CBT. Furthermore, the CBT program for SUD is the standard treatment of SUD in the
Netherlands, and the merits of additional treatment components should be weighed against the results of this TAU
program.
The unequal amount of therapy sessions that participants in the integrated treatment condition and in the
TAU only condition receive is a limitation as well. Although we are aware that conclusions on the effectiveness of the CBT interventions for ADHD are limited
because any effects, should they occur, can be attributed
to having had more therapy time and attention in general,
we decided in favor of this design as it is the first study on
this issue in this patient population. Furthermore, the
difference in time spent in therapy between the two conditions is relatively limited and may in reality even be
smaller since not all patients will attend all sessions. In this
first study we want to explore whether a combination of a
little extra time with a more specific ADHD treatment is
effective at all and whether this is cost-effective.
Another limitation of our design is the fact that assessors
are not blinded for treatment allocation (and of course
patients and therapists are not blinded either), because
of logistic reasons. Again, we realize that this may introduce (information) bias. However, the presence of objective measures such as neuropsychological tests and
biological markers of substance use will allow us to explore whether such bias really occurred and how such
bias may have influenced the results.
Despite these challenges and limitations, we think that
this study provides a first important step towards developing a tailored integrated treatment protocol for patients
with SUD and comorbid ADHD.
Competing interests
The authors declare that they have no competing interest.
Authors’ contributions
KvE coordinates data-collection, was involved in preparing the integrated
treatment protocol and drafted the research protocol and the current paper.
EV was involved in preparing the integrated treatment protocol; supervises
the clinical delivery of the treatments, supports the management of the
project and critically revised the manuscript. WvdB contributed to the design

van Emmerik–van Oortmerssen et al. BMC Psychiatry 2013, 13:132
http://www.biomedcentral.com/1471-244X/13/132

of the study; supervises the management of the project and critically revised
the manuscript. MWK provided statistical expertise to the protocol. KdB
contributed to the preparation of the integrated treatment protocol. RAS
contributed to the design and organization of the study and obtained
funding; supervises the project and critically revised the manuscript. All
authors have contributed to the writing of this paper and have read and
approved the final paper.

Page 10 of 11

14.

15.

Acknowledgements
Funding for this study is kindly provided by Fonds NutsOhra.

16.

Author details
1
Arkin Mental Health Care and Addiction Treatment Center, Amsterdam, The
Netherlands. 2Jellinek Substance Abuse Treatment Center, Amsterdam, The
Netherlands. 3Amsterdam Institute for Addiction Research, Department of
Psychiatry, Academic Medical Centre, University of Amsterdam, Amsterdam,
The Netherlands. 4Department of Psychiatry, University Medical Center
Groningen, University of Groningen, Groningen, The Netherlands.

17.

Received: 25 January 2013 Accepted: 24 April 2013
Published: 10 May 2013
References
1. van de Glind G, Konstenius M, Levin FR, Koeter MW, van Emmerik-van
Oortmerssen K, Carpentier PJ, et al: Do proposed DSM-5 revisions increase
prevalence rates of ADHD in treatment seeking substance use disorder
patients? Results Int Multi-Cent Study. submitted for publication.
2. van Emmerik-van Oortmerssen K, van de Glind G, van den Brink W, Smit F,
Crunelle CL, Swets M, et al: Prevalence of attention-deficit hyperactivity
disorder in substance use disorder patients: a meta-analysis and metaregression analysis. Drug Alcohol Depend 2012, 122:11–19.
3. Arias AJ, Gelernter J, Chan G, Weiss RD, Brady KT, Farrer L, et al: Correlates
of co-occurring ADHD in drug-dependent subjects: prevalence and
features of substance dependence and psychiatric disorders.
Addict Behav 2008, 33:1199–1207.
4. Carroll KM, Rounsaville BJ: History and significance of childhood attention
deficit disorder in treatment-seeking cocaine abusers. Compr Psychiatry
1993, 34:75–82.
5. Ercan ES, Coskunol H, Varan A, Toksoz K: Childhood attention deficit/
hyperactivity disorder and alcohol dependence: a 1-year follow-up.
Alcohol Alcohol 2003, 38:352–356.
6. Castells X, Ramos-Quiroga JA, Rigau D, Bosch R, Nogueira M, Vidal X, et al:
Efficacy of methylphenidate for adults with attention-deficit
hyperactivity disorder: a meta-regression analysis. CNS Drugs 2011,
25:157–169.
7. Konstenius M, Jayaram-Lindstrom N, Beck O, Franck J: Sustained release
methylphenidate for the treatment of ADHD in amphetamine abusers: a
pilot study. Drug Alcohol Depend 2010, 108:130–133.
8. Levin FR, Evans SM, Brooks DJ, Garawi F: Treatment of cocaine dependent
treatment seekers with adult ADHD: double-blind comparison of
methylphenidate and placebo. Drug Alcohol Depend 2007, 87:20–29.
9. Levin FR, Evans SM, Brooks DJ, Kalbag AS, Garawi F, Nunes EV: Treatment of
methadone-maintained patients with adult ADHD: double-blind
comparison of methylphenidate, bupropion and placebo. Drug Alcohol
Depend 2006, 81:137–148.
10. Carpentier PJ, de Jong CA, Dijkstra BA, Verbrugge CA, Krabbe PF: A
controlled trial of methylphenidate in adults with attention deficit/
hyperactivity disorder and substance use disorders. Addiction 2005,
100:1868–1874.
11. Riggs PD, Winhusen T, Davies RD, Leimberger JD, Mikulich-Gilbertson S,
Klein C, et al: Randomized controlled trial of osmotic-release
methylphenidate with cognitive-behavioral therapy in adolescents with
attention-deficit/hyperactivity disorder and substance use disorders.
J Am Acad Child Adolesc Psychiatry 2011, 50:903–914.
12. Schubiner H, Saules KK, Arfken CL, Johanson CE, Schuster CR, Lockhart N,
et al: Double-blind placebo-controlled trial of methylphenidate in the
treatment of adult ADHD patients with comorbid cocaine dependence.
Exp Clin Psychopharmacol 2002, 10:286–294.
13. Thurstone C, Riggs PD, Salomonsen-Sautel S, Mikulich-Gilbertson SK:
Randomized, controlled trial of atomoxetine for attention-deficit

18.

19.

20.
21.
22.
23.

24.
25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

/hyperactivity disorder in adolescents with substance use disorder.
J Am Acad Child Adolesc Psychiatry 2010, 49:573–582.
Wilens TE, Adler LA, Weiss MD, Michelson D, Ramsey JL, Moore RJ, et al:
Atomoxetine treatment of adults with ADHD and comorbid alcohol use
disorders. Drug Alcohol Depend 2008, 96:145–154.
Safren SA, Sprich S, Mimiaga MJ, Surman C, Knouse L, Groves M, et al:
Cognitive behavioral therapy vs relaxation with educational support for
medication-treated adults with ADHD and persistent symptoms:
a randomized controlled trial. JAMA 2010, 304:875–880.
Solanto MV, Marks DJ, Wasserstein J, Mitchell K, Abikoff H, Alvir JM, et al:
Efficacy of meta-cognitive therapy for adult ADHD. Am J Psychiatry 2010,
167:958–968.
Emilsson B, Gudjonsson G, Sigurdsson JF, Baldursson G, Einarsson E,
Olafsdottir H, et al: Cognitive behaviour therapy in medication-treated
adults with ADHD and persistent symptoms: a randomized controlled
trial. BMC Psychiatry 2011, 11:116.
Kadden R, Carroll KM, Donovan D, Cooney N, Monti P, Abrams D, et al:
Cognitive-Behavioral Coping Skills Therapy Manual: A clinical research guide for
therapists treating individuals with alcohol abuse and dependence. Project
MATCH Monograph Series, Vol. 3. Rockville: National Institute on Alcohol
Abuse and Alcoholism; 1994.
Miller WR, Zweben A, DiClemente CC, Rychtarik RG: Motivational
Enhancement Therapy Manual: a clinical research guide for therapists treating
individuals with alcohol abuse and dependence. Project MATCH Monograph
Series, Vol. 2. Rockville: National Institute on Alcohol Abuse and Alcoholism;
1994.
de Wildt WAJM: Achilles Leefstijl 2, werkboek trainer [Lifestyle training program,
therapist guide]. Amsterdam: Boom; 2001.
de Wildt WAJM: Achilles leefstijl 2, client werkboek [Lifestyle training program,
client workbook]. Amsterdam: Boom; 2002.
Safren SA, Perlman CA, Sprich S, Otto MW: Mastering your adult ADHD: A
cognitive-behavioral therapy approach. New York: Oxford University Press; 2005.
Safren SA, Sprich S, Perlman CA, Otto MW: Mastering your adult ADHD: a
cognitive-behavioral treatment program client workbook. New York: Oxford
University Press; 2005.
Khantzian EJ: The self-medication hypothesis of addictive disorders: focus
on heroin and cocaine dependence. Am J Psychiatry 1985, 142:1259–1264.
Goldstein RZ, Volkow ND: Dysfunction of the prefrontal cortex in addiction:
neuroimaging findings and clinical implications. Nat Rev Neurosci 2011,
12:652–669.
World Health Organization: Composite International Diagnostic Interview
(CIDI) (version 2.1). Amsterdam: WHO-CIDI, Training en Referentie centrum,
Psychiatrisch Centrum APC; 1997.
Kessler RC, Adler L, Ames M, Demler O, Faraone S, Hiripi E, et al: 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.
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.
Epstein JN, Johnson D, Conners CK: Conners' Adult ADHD Diagnostic
Interview for DSM-IV. North Tonawanda: Multi-Health Systems, Inc.; 2000.
Zanarini MC, Vujanovic AA, Parachini EA, Boulanger JL, Frankenburg FR,
Hennen J: A screening measure for BPD: the McLean screening instrument
for borderline personality disorder (MSI-BPD). J Pers Disord 2003, 17:568–573.
First MB, Spitzer RL, Gibbon M, Williams JBW, Benjamin L: Structured
Clinical Interview for DSM-IV Axis II Personality Disorders - Patient Edition
(SCID-II, Version 2.0). Washington: American Psychiatric Press; 1995.
Williams JB, Gibbon M, First MB, Spitzer RL, Davies M, Borus J, et al: The
structured clinical interview for DSM-III-R (SCID) II. Multisite test-retest
reliability. Arch Gen Psychiatry 1992, 49:630–636.
van de Glind G, van Emmerik-van Oortmerssen K, Carpentier PJ, Levin FR,
Koeter MW, Barta C, et al: The international ADHD in substance use
disorders prevalence (IASP) study: background, methods and study
population. Int J Methods Psychiatr Res. in press.
Chiasson JP, Stavro K, Rizkallah E, Lapierre L, Dussault M, Legault L, et al:
Questioning the specificity of ASRS-v1.1 To accurately detect ADHD in
substance abusing populations. J Atten Disord 2012, 16:661–663.
Daigre Blanco C, Ramos-Quiroga JA, Valero S, Bosch R, Roncero C, Gonzalvo
B, et al: Adult ADHD self-report scale (ASRS-v1.1) Symptom checklist in

van Emmerik–van Oortmerssen et al. BMC Psychiatry 2013, 13:132
http://www.biomedcentral.com/1471-244X/13/132

36.

37.

38.

39.
40.

41.

42.

43.

44.

45.
46.
47.
48.
49.

50.

51.

52.

53.

54.

55.

56.

patients with substance use disorders. Actas Esp Psiquiatr 2009,
37:299–305.
Pedrero Perez EJ, Puerta GC: 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.
van de Glind G, van den Brink W, Koeter MW, Carpentier PJ, van Emmerikvan Oortmerssen K, Kaye S, et al: Validity of the adult ADHD self-report
scale (ASRS) as a screener for adult ADHD in treatment seeking
substance use disorder patients. Submitted for publication.
Murphy P, Schachar R: Use of self-ratings in the assessment of symptoms
of attention deficit hyperactivity disorder in adults. Am J Psychiatry 2000,
157:1156–1159.
DuPaul GJ, Power TJ, Anastopoulos AD, Reid R: ADHD Rating Scale-IV.
Checklists, norms and clinical interpretation. New York: Guilford Press; 1998.
Kooij JJ, Buitelaar JK, van den Oord EJ, Furer JW, Rijnders CA, Hodiamont PP:
Internal and external validity of attention-deficit hyperactivity disorder in
a population-based sample of adults. Psychol Med 2005, 35:817–827.
Kooij JJ, Boonstra A, Swinkels SH, Bekker EM, de Noord I, Buitelaar JK:
Reliability, validity, and utility of instruments for self-report and
informant report concerning symptoms of ADHD in adult patients.
J Atten Disord 2008, 11:445–458.
Sobell LC, Sobell MB: Timeline follow-back: a technique for assessing
self-reported ethanol consumption. In Measuring alcohol consumption:
psychosocial and biological methods. Edited by Allen J, Litten RZ. Totowa:
Humana Press; 2012:41–72.
Agrawal S, Sobell MB, Sobell LC: The timeline follow-back: a scientifically
and clinically useful tool for assessing substance use. In Calendar and
time diary methods in life course research. Edited by Belli RF, Stafford FP,
Alwin DF. Beverly Hills: Sage; 2008:57–68.
Sobell MB, Sobell LC: Alcohol consumption measures. In Assessing alcohol
problems. 2nd edition. Edited by Allen JP, Wilson V. Rockville: National
Institute on Alcohol Abuse and Alcoholism; 2003:75–99.
Beck AT, Steer RA: Beck Depression Inventory-Manual. New York: Harcourt
Brace Jovanovich, Psychological Corporation; 1987.
Beck AT, Epstein N, Brown G, Steer RA: An inventory for measuring clinical
anxiety: psychometric properties. J Consult Clin Psychol 1988, 56:893–897.
The EuroQol Group: EuroQol–a new facility for the measurement of
health-related quality of life. Health Policy 1990, 16:199–208.
Rabin R, de Charro F: EQ-5D: a measure of health status from the EuroQol
Group. Ann Med 2001, 33:337–343.
Gunther O, Roick C, Angermeyer MC, Konig HH: The EQ-5D in alcohol
dependent patients: relationships among health-related quality of life,
psychopathology and social functioning. Drug Alcohol Depend 2007,
86:253–264.
van der Zanden BP, Dijkgraaf MG, Blanken P, de Borgie CA, van Ree JM,
van den Brink W: Validity of the EQ-5D as a generic health outcome
instrument in a heroin-dependent population. Drug Alcohol Depend 2006,
82:111–118.
Hakkaart-van Roijen L: Manual Trimbos/iMTA questionnaire for costs
associated with psychiatric illness (in Dutch). Rotterdam: Institute for Medical
Technology Assessment; 2002.
Gilden J, Staring AB, van der Gaag M, Mulder CL: Does treatment
adherence therapy reduce expense of healthcare use in patients with
psychotic disorders? cost-minimization analysis in a randomized
controlled trial. Schizophr Res 2011, 133:47–53.
Hakkaart-van Roijen L, Zwirs BW, Bouwmans C, Tan SS, Schulpen TW,
Vlasveld L, et al: Societal costs and quality of life of children suffering
from attention deficient hyperactivity disorder (ADHD). Eur Child Adolesc
Psychiatry 2007, 16:316–326.
Horn EK, van Benthem TB, Hakkaart-van Roijen L, van Marwijk HW, Beekman
AT, Rutten FF, et al: Cost-effectiveness of collaborative care for chronically
ill patients with comorbid depressive disorder in the general hospital
setting, a randomised controlled trial. BMC Health Serv Res 2007, 7:28.
IJff MA, Huijbregts KM, van Marwijk HW, Beekman AT, Hakkaart-van Roijen L,
Rutten FF, et al: Cost-effectiveness of collaborative care including PST
and an antidepressant treatment algorithm for the treatment of major
depressive disorder in primary care; a randomised clinical trial.
BMC Health Serv Res 2007, 7:34.
van der Feltz-Cornelis CM, Meeuwissen JA, de Jong FJ, Hoedeman R,
Elfeddali I: Randomised controlled trial of a psychiatric consultation

Page 11 of 11

57.

58.

59.
60.
61.
62.

63.

64.

65.

66.

67.

68.

model for treatment of common mental disorder in the occupational
health setting. BMC Health Serv Res 2007, 7:29.
Lejuez CW, Read JP, Kahler CW, Richards JB, Ramsey SE, Stuart GL, et al:
Evaluation of a behavioral measure of risk taking: the balloon analogue
risk task (BART). J Exp Psychol Appl 2002, 8:75–84.
Geurts HM, Verte S, Oosterlaan J, Roeyers H, Sergeant JA: How specific are
executive functioning deficits in attention deficit hyperactivity disorder
and autism? J Child Psychol Psychiatry 2004, 45:836–854.
Hammes JW: De Stroop kleur-woord test: handleiding [The Stroop color-word
test: manual]. Netherlands: Lisse: Swets & Zeitlinger; 1971.
Stroop JR: Studies of interference in serial verbal reactions. Journal of
Experimental Psychology 1935, 18:643–662.
Seidman LJ: Neuropsychological functioning in people with ADHD across
the lifespan. Clin Psychol Rev 2006, 26:466–485.
Woods SP, Lovejoy DW, Ball JD: Neuropsychological characteristics of
adults with ADHD: a comprehensive review of initial studies. Clin
Neuropsychol 2002, 16:12–34.
Faraone SV, Biederman J, Spencer T, Michelson D, Adler L, Reimherr F, et al:
Atomoxetine and stroop task performance in adult attention-deficit/
hyperactivity disorder. J Child Adolesc Psychopharmacol 2005, 15:664–670.
Krikorian R, Bartok J, Gay N: Tower of London procedure: a standard
method and developmental data. J Clin Exp Neuropsychol 1994,
16:840–850.
Tucha L, Tucha O, Sontag TA, Stasik D, Laufkotter R, Lange KW: Differential
effects of methylphenidate on problem solving in adults with ADHD.
J Atten Disord 2011, 15:161–173.
Steele M, Jensen PS, Quinn DMP: Remission versus response as the goal
of therapy in ADHD: a new standard for the field? Clin Ther 2006,
28:1892–1908.
Zylowska L, Ackerman DL, Yang MH, Futrell JL, Horton NL, Hale TS, et al:
Mindfulness meditation training in adults and adolescents with ADHD: a
feasibility study. J Atten Disord 2008, 11:737–746.
Oostenbrink JB, Bouwmans CAM, Koopmanschap MA, Rutten FFH:
Handleiding voor kostenonderzoek; Methoden en standaard kostprijzen voor
economische evaluaties in de gezondheidszorg (geactualiseerde versie 2004),
Dutch manual for costing: methods and standard costs for economic
evaluations in health care (actualized version 2004). Diemen: College voor
Zorgverzekeringen; 2004.

doi:10.1186/1471-244X-13-132
Cite this article as: van Emmerik–van Oortmerssen et al.: Investigating
the efficacy of integrated cognitive behavioral therapy for adult
treatment seeking substance use disorder patients with comorbid
ADHD: study protocol of a randomized controlled trial. BMC Psychiatry
2013 13:132.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

