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Abstract
Background: Substance use disorders (SUD) often co-occur with attention deficit hyperactivity disorder (ADHD).
Although the short-term effects of some specific interventions have been investigated in randomized clinical trials,
little is known about the long-term clinical course of treatment-seeking SUD patients with comorbid ADHD.
Aims: This paper presents the protocol and baseline clinical characteristics of the International Naturalistic Cohort
Study of ADHD and SUD (INCAS) designed and conducted by the International Collaboration on ADHD and Sub‑
stance Abuse (ICASA) foundation. The overall aim of INCAS is to investigate the treatment modalities provided to
treatment-seeking SUD patients with comorbid ADHD, and to describe the clinical course and identify predictors for
treatment outcomes.
This ongoing study employs a multicentre observational prospective cohort design. Treatment-seeking adult SUD
patients with comorbid ADHD are recruited, at 12 study sites in nine different countries. During the follow-up period
of nine months, data is collected through patient files, interviews, and self-rating scales, targeting a broad range of
cognitive and clinical symptom domains, at baseline, four weeks, three months and nine months.
Results: A clinically representative sample of 578 patients (137 females, 441 males) was enrolled during the recruit‑
ment period (June 2017-May 2021). At baseline, the sample had a mean age (SD) of 36.7 years (11.0); 47.5% were inpa‑
tients and 52.5% outpatients; The most prevalent SUDs were with alcohol 54.2%, stimulants 43.6%, cannabis 33.1%,
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and opioids 14.5%. Patients reported previous treatments for SUD in 71.1% and for ADHD in 56.9%. Other comorbid
mental disorders were present in 61.4% of the sample: major depression 31.5%, post-traumatic stress disorder 12.1%,
borderline personality disorder 10.2%.
Conclusions: The first baseline results of this international cohort study speak to its feasibility. Data show that many
SUD patients with comorbid ADHD had never received treatment for their ADHD prior to enrolment in the study.
Future reports on this study will identify the course and potential predictors for successful pharmaceutical and psy‑
chological treatment outcomes.
Trial registration: ISRCTN15998989 20/12/2019.
Keywords: ADHD, SUD, Comorbidity

Introduction
Treatment-seeking patients with substance use disorders (SUD) are approximately three times more likely
to meet criteria for attention-deficit/hyperactivity
disorder (ADHD)the general population [1–4]. Studies have shown that SUD with comorbid ADHD, compared to SUD only, is associated with a more severe,
chronic, and complex course of illness. This includes
earlier onset of substance use [5, 6], a higher degree of
poly-substance use [6, 7], more psychiatric comorbidity [8], chronicity [6, 7] and poorer SUD treatment outcomes [7, 9, 10]. Moreover, patients with SUD + ADHD
have more psychosocial problems, higher number of
care needs and higher rates of suicide-attempts than
with SUD only [11, 12]. Finally, studies suggest that
SUD + ADHD patients have more severe cognitive deficits than patients with ADHD only [13–17].
Although co-occurrence of ADHD in SUD patients
has been associated with a poor prognosis of both conditions, little is known about the long-term course of
treatment-seeking patients with SUD + ADHD, especially in routine clinical practice [9, 10, 18, 19]. The
short-term efficacy of pharmacological treatment of
patients with SUD + ADHD has been investigated
in randomized controlled trials (RCT) with conflicting results [20]. A meta-analysis by Cunill et al. (2015)
found that standard doses of ADHD medication may
lead to a significant, but small reduction of core ADHD
symptoms, with limited to no effects on substance use
[10]. However, two later RCTs, not included in the
meta-analysis by Cunill et al. (2015), that applied higher
doses of extended-release mixed amphetamine salts or
OROS methylphenidate did find a significant reduction
of both ADHD symptoms and substance use, suggesting that higher doses of stimulants might be warranted
in patients with comorbid stimulant use disorder
and ADHD [21, 22]. Although stimulant treatment is
not linked to the development of SUD among ADHD
patients, and early childhood stimulant treatment may
even prevent the development of adult SUD, the abuse
potential of this class of medication has raised concerns

regarding its safety for the treatment of patients with
SUD + ADHD [23].
Few studies have investigated the efficacy of non-pharmacological treatments for patients with SUD + ADHD.
Although cognitive behavioural therapy (CBT) has been
shown to be effective in reducing ADHD symptom in
patients with ADHD only [24], patients with comorbid
SUD have been excluded from these studies. However, an
RCT comparing integrated cognitive behavioural therapy (ICBT) with standard CBT was recently published
and found that ICBT and CBT were equally effective in
reducing substance use, while ICBT was more effective in
reducing ADHD symptoms [25]. A qualitative study suggests that patients with ADHD + SUD wish for a coaching attitude and a dialectical behavioural therapy-based
skills training has shown varying results [26, 27]. To the
best of our knowledge, the effects of other non-pharmacological interventions, have not yet been investigated in
ADHD + SUD.
Overall, despite evidence that pharmacological and
non-pharmacological treatment should be provided
to SUD individuals with comorbid ADHD, very little
is known regarding the predictors for successful treatment outcomes in this debilitating condition. To fill this
knowledge gap and inform future randomized trials, as
well as clinicians and policymakers, the International
Collaboration on ADHD and Substance Abuse (ICASA)
foundation (www.adhdandsubstanceabuse.org) designed
the International Naturalistic Cohort Study of ADHD
and Substance Use Disorders Study (INCAS). The aims
of this observational, multi-centre, longitudinal study is
to describe the treatment modalities provided to individuals with SUD + ADHD entering SUD treatment, and
to identify predictors of successful treatment outcomes,
as measured by retention in treatment, the reduction in
substance use and ADHD symptoms and the global functioning at three and nine-months follow-up. Furthermore, the safety profile of pharmacological treatments
will be recorded. The results will be relevant to generate hypotheses for future treatment trials. The current
paper describes the study protocol of this ongoing study
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and presents the baseline characteristics of the study
participants.

Methods
Participants

Participants were recruited during the recruitment
period (June 2017 – May 2021) at 12 different addiction
treatment services in nine countries: Belgium, France,
Germany, Hungary, the Netherlands, Spain, Sweden,
Switzerland, and the USA. At each participating addiction treatment centre, patients (age ≥ 18 years) with moderate to severe SUD and with comorbid ADHD according
to DSM-5, and thus meeting the inclusion criteria, were
invited to participate at the start of a new treatment episode; defined as the first visit in the last three months or
the first visit after receiving the diagnosis of adult ADHD.
There were no formal exclusion criteria except incapability to complete the assessments.
As stated in the pre-registered study protocol available
at https://doi.org/10.1186/ISRCTN15998989, we aimed
to enrol 600 participants from 12 different sites in the following countries: Belgium, France, Germany, Hungary,
the Netherlands, Spain, Sweden, Switzerland, and the
USA. This study is expected to be finished in May 2022.
Participants received detailed written and oral study
information before providing written informed consent.
The study was approved by the Swedish Ethical Review
Authority (2017/240–31) and is conducted in accordance
with the Declaration of Helsinki – Ethical Principles for
Medical Research Involving Humans Subjects. All participating study sites also received formal approval by their
respective local medical ethical committees.
Study design

This ongoing prospective international cohort study
employs a naturalistic observational design in treatment
seeking adult SUD patients with comorbid adult ADHD.
During the follow-up period of nine months, data is collected through patient files, interviews and self-rating
scales at admission to treatment (baseline), four weeks,
three months and at nine months follow-up. Data entry is
monitored by a central project coordinator monthly.
Instruments

Assessment of ADHD, SUD and other comorbidities
are done in accordance with local clinical routines and
regulations. Information on the diagnostic procedure,
e.g., the use of structured interviews, along with all
other data collection, is entered and stored in a webbased electronic case report form (eCRF), provided
by Clindox ®, which fits within the rules of regulation
for Good Clinical Practice (GCP: European Medicines
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Agency, 2002) and the General Data Protection Regulation (GDPR). Information on provided treatment
modalities, such as psychological and pharmacological
treatments, including stimulant dosing, sociodemographic data (housing, employment, level of education
etc.), age, gender, previous treatments, other psychiatric comorbidities, adverse events (in relation to ADHD
medications) and misuse/diversion of prescriptive
drugs was collected by clinicians at each site through
patient interviews and patient files upon entering the
data into the eCRF.
Treatment retention is defined as the number of days
from the starting date of the new treatment episode
until (premature) termination of treatment in accordance with or against the clinicians’ advice. Substance
use during the 30 days before baseline and each follow-up visit, is quantified through the TimeLine FollowBack interview (TLFB: Sobell and Sobell 1992),
counting the number of standard drinks per drinking
day and defining a heavy drinking day as a day with at
least five standard drinks (12 g alcohol/drink). Use of
other substances is measured dichotomously, i.e., each
day of use is coded “yes” or “no” respectively, regardless
of the amount that was used on that day. Quantification of ADHD symptoms is performed at baseline and
at each follow-up visit with the expanded version of the
Adult ADHD Self-Report Scale (ASRS) [23, 24]. Overall
global functioning is assessed by the clinician with the
Clinical Global Impression Severity/Improvement scale
(CGI-S/I) [25] and by the participant with the EuroQol5D (EQ5D) [26].
In addition to the aforementioned predictors and outcome measures, seven self-rating scales are used at each
assessment, to provide a refined dimensional architecture
of ADHD + SUD and to identify potential mediators of
treatment outcomes, including retention: 1) Self-efficacy
through a 1-item question (“How confident are you that
you will achieve the necessary behavioural change in the
future – let’s say within the next 6 to 9 months?”). Based
on the self-efficacy question, patients were also asked two
additional questions, one on motivation for behavioural
change related to substance use and one on the relevance
of behavioural change related to substance use [28, 29]. 2)
Craving through a 3-item questionnaire [30, 31], 3) anger
and aggression through an 8-item questionnaire,4) sensitivity to reward through the 17-item sensitivity to reward
scale of the shortened version of the Sensitivity to Punishment and Sensitivity to Reward Questionnaire [32], 5)
severity of nicotine use through the 6-item version of the
Fagerström Test for Nicotine Dependence [33], 6) emotion regulation through the 16-item short version of the
Difficulties in Emotion Regulation Scale [34], and 7) religious salience through a 3-item questionnaire [35]..
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Statistical analysis

Analyses are mainly descriptive, describing the population at baseline and follow-up visits. Given the non-interventional observational design, the targeted sample size
of enrolling 600 participants is not based on statistical
power, but rather on the goal of providing a solid description of the specific patient population and variation in
treatment modalities and clinical course.
In the current paper baseline characteristics are presented. In future publications additional analyses of
baseline predictors, as independent variables of the main
outcomes (retention to treatment, substance use as measured by TLFB, and ASRS score) as dependent variables,
will be performed through survival analysis, regression
models and mixed effect models. Other inferential statistical analyses will be considered using both univariate
and multivariate models and considering the naturalistic
(non-randomized) nature of the study using propensity
score methods.
The power of the proposed analyses will depend on
factors such as the number of treatment groups, the
distribution of patients between the treatment groups,
the differences in treatment effect between the different
treatment modalities, and missing data. In the optimal
case when there are only two treatment groups of interest
(e.g., with and without pharmacotherapy), with approximately 300 patients per group, there will be approximately 80% power to detect a small to moderate effect
size (Cohen’s d > 0.3) at a two-sided 5% significance level.
However, less favourable distributions and possibly more
treatment modalities may be found, and thus larger effect
sizes are needed to be detectable.

Results
Five hundred and seventy-eight participants, diagnosed
with ADHD and comorbid SUD, were enrolled during
the study period (June 2017-May 2021) at 12 addiction
treatment centres in nine countries: Belgium (n = 65),
France (n = 8), Germany (n = 56), Hungary (n = 15), the
Netherlands (n = 72), Spain (n = 34), Sweden (n = 152),
Switzerland (n = 135) and in the USA (n = 41). Participants received treatment either as inpatients (47.5%) or
outpatients (52.5%).
The majority of the participants were male, and at
enrolment to the study 53.8% were either unemployed
or on sick leave. Mean age (SD) at baseline was 36.7
(11) years and the most prevalent SUDs were with alcohol, stimulants, cannabis and opioids. Most participants
reported that they had received previous treatment for
SUD and/or ADHD. Other comorbid psychiatric disorders were present in most cases, where the most common
comorbidities were major depression, post-traumatic
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stress disorder and borderline personality disorder. Sociodemographic data is presented in Table 1, and clinical
characteristics and information on treatment, at baseline,
are presented in Tables 2 and 3, respectively.

Discussion
INCAS is a prospective observational cohort study, without prior funding, of treatment-seeking individuals with
SUD and comorbid adult ADHD, designed to describe
the clinical course in different treatment settings and
countries. It will provide a rich data set on the treatment
modalities offered, the clinical course of the study population, and the potential influence of age, gender, primary
substance of abuse, and other psychiatric comorbidities
on treatment outcomes. Moreover, the study includes
longitudinal data on a broad range of psychological
measures, targeting a diverse set of cognitive domains
and symptoms, including core deficits seen in ADHD and
SUD.
In our sample there is an expected male-to-female
ratio of approximately 3:1, although sex differences in
Table 1 Sociodemographic data. Age is presented as mean with
standard deviation
N = 578
Age

36.7 (11.0)

Female/Male

137/441 (23.7%/76.3%)

Housing
Own accommodation

66.1%

Homeless

3.5%

Room

19.9%

Temporary housing

7.3%

Unknown

3.3%

Living alone

45.2%

Living with partner/parent/friend (or anyone)

52.9%

Unknown

1.9%

Educational level
Not completed elementary school

2.1%

Completed elementary school

25.6%

Completed high school

38.9%

Completed tertiary education

30.4%

Unknown

2.9%

Employment last 30 days
Student

4.3%

Income through work

40.3%

Unemployed/sick-leave

53.8%

Unknown

1.6%

Children below 18 years old in the household
Yes

19.9%

No

77.3%

Unknown

2.8%
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Table 2 Clinical characteristics. N = 578

Table 3 Current and previous treatment for ADHD and SUD

Age when ADHD diagnose was attained

Previously received ADHD treatment

0–12

16.3%

Yes

56.9%

13–19

12.1%

No

40.8%

69.2%

Unknown

2.3%

  
≥ 20

Unknown

≥ 1 biological parent with SUD

2.4%

Received pharmacological ADHD treatment before 18 years old
Yes

21.3%

Yes

44.8%

No

51.0%

No

44.6%

Unknown

27.6%

Unknown

10.5%

Moderate to severe SUD:

Currently receives ADHD treatment (at inclusion)
Pharmacological

34.9%

Alcohol

54.2%

Psychological

20.9%

Cannabis

33.2%

No

60.7%

Hallucinogens

2.4%

Unknown

1.7%

Inhalants

3.1%

Opioids

14.5%

Yes

71.1%

Stimulants

43.6%

No

24.0%

Sedatives/hypnotics/anxiolytics

9.4%

Unknown

4.9%

Tobacco

63.5%

Previously received SUD treatment

Multiple SUDs (tobacco not included)
  
≥ 2 co-current SUDs (moderate to severe)

  
≥ 3 co-current SUDs (moderate to severe)

46.9%
14.0%

Psychiatric co-morbidity (other than ADHD/SUD)
Yes

61.4%

No

36.0%

Unknown

2.6%

Antisocial personality disorder

2.2%

Anxiety disorders

5.5%

Autism spectrum disorder

6.1%

Bipolar and related disorders

4.3%

Borderline personality disorder

10.2%

Depressive disorders

31.5%

Disruptive, impulse-control, and conduct disorders

2.4%

Dissociative disorders

0.5%

Feeding and eating disorders

1.7%

Intellectual disability

2.2%

Motor disorder (e.g., Tourette’s)

0.7%

Obsessive–compulsive and related disorders

2.1%

Schizophrenia spectrum and other psychotic disorders

1.7%

Somatic symptom and related disorders

1.2%

Trauma- and stressor-related disorders (e.g., PTSD)

12.1%

SUD and ADHD are poorly understood [36]. Given
the large sample size in the present study, including a
variety of detailed longitudinal data, this dataset provides an opportunity to explore sex differences in SUD
patients with comorbid ADHD, and to analyse the association with treatment outcome measures. A large proportion (40.8%) reported that they had not previously
received any ADHD treatment prior to enrolment in our
study, while most (71.1%) had previously received SUD

treatment. This speaks to the importance of screening
for ADHD in SUD treatment-seeking patients. Furthermore, our sample partly consists of participants with a
severe and complex psychiatric burden, where a majority presented with at least one other psychiatric comorbidity (61.4%), and almost half our sample (46.9%) were
diagnosed with two or more co-current SUDs. This will
allow us to explore subgroups within this population
and possibly identify important predictors for treatment
outcomes.
Overall, the presented overview of the baseline characteristics, reveals that our sample consists of participants
with a diverse distribution of socio-economic, psychosocial, and educational backgrounds. This will improve
inference and serve to the generalizability of our findings.
In addition, our sample consists of patients with different clinical backgrounds, psychiatric co-morbidities, and
severity levels, where symptoms and severity of symptoms is collected with a high level of detail.
The main strengths of this study are the naturalistic
design and the related ecological validity, the use of an
identical study design with the same assessments at each
treatment facility in various countries, and the large sample size allowing subgroup analyses and comparisons.
However, the naturalistic design is also one of the most
important limitations. For instance, the treatments are
not blinded nor randomly allocated, thus causing inferential challenges and difficulties in controlling for selection and information bias and/or confounding. Finally,
a limitation is that different sites vary in diagnostic and
treatment procedures. The main purpose of the study is,
however, descriptive and aims to describe this specific
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patient population and the treatments provided to them.
The study will provide information on treatment effects
and the clinical course of these disorders with simultaneously collected data on substance use, ADHD-symptoms,
and quality of life.
Data analysis will consider limitations, including the
use of propensity scores to control for baseline differences between groups. Moreover, given the high number of patients and the level of detail in which data is
collected, it will be possible to analyse associations and
provide insight on treatment effects on a broad range of
treatment modalities and outcomes. Possible statistical
inferential challenges of the findings will be further discussed in subsequent papers.
In conclusion, these first results speak to the feasibility
of the study, despite no prior funding, and will provide
an overall representative, description of the characteristics and the clinical course of treatment-seeking patients
with SUD and comorbid adult ADHD at the international
level. In addition, this study will provide information on
potential predictors for successful treatment outcomes
for different treatment modalities and thus hypotheses
for future randomized controlled trials.
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