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Abstract

Background: Many adults with attention-deficit/hyperactivity disorder (ADHD) experience difficulties related to emotion
regulation. Such difficulties are known to substantially impact quality of life and overall functioning. Yet, there is a lack of
treatment interventions specifically designed to address these challenges.

Objective: This study aimed to describe the development and assess the feasibility, along with the initial clinical outcomes, of
anovel blended intervention for adultswith ADHD. The blended intervention combines both face-to-face and digital components
and is specifically designed to address emotion dysregulation in ADHD.

Methods: This intervention was an 8-week blended intervention combining weekly face-to-face group sessions with a
supplementary digital companion app. Theintervention is based on elements from dialectic behavioral therapy skillstraining and
positive psychology. To evaluate its feasibility, we performed a 10-week feasibility study with an uncontrolled pre-post study
design, including 16 adultswith ADHD and co-occurring emotion dysregul ation. Thefeasi bility measures encompassed adherence,
satisfaction, and perceived credibility of theintervention. Clinical outcomeswere evaluated by self-reported symptoms of emotion
dysregulation, inattention, hyperactivity-impulsivity, executive function, depression, anxiety, and a measure of quality of life.
Paired sample 2-tailed t tests were used to analyze clinical outcomes with a Bonferroni-corrected significance level.

Results. Both treatment credibility and treatment satisfaction were rated favorably by the majority of the participants. In
particular, the participants emphasized meeting others with ADHD as beneficial. In terms of adherence, 3 participants withdrew
beforeinitiating the intervention, while another 4 participants did not complete theintervention. On average, the participants who
enrolled in theintervention attended 6.2 of the 8 group sessions and completed 6.7 of the 8 skillstraining modulesin the companion
app. Intermsof clinical outcomes, there was areduction in symptoms of emotion dysregulation from before to after theintervention
(d=2.0). Significant improvements were also observed in measures of inattention (d=1.1) and hyperactivity-impulsivity (d=0.9).
However, no significant improvements were found in the domains of depression, anxiety, quality of life, and executive functioning.
Conclusions: Theresultsare encouraging, both interms of feasibility and the preliminary clinical results on emotion dysregulation.
The blended format, combining digital and face-to-face elements, may also seem to offer some advantages: the group-based
format was valued as it facilitated peer interaction, while a rather high completion of modules in the companion app highlights
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its potential to enhance skills training between the group sessions. Future randomized controlled trials are called for to further

evaluate the clinical effectiveness of the intervention.
Trial Registration:

(IMIR Form Res 2024;8:€53931) doi: 10.2196/53931
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) affects
approximately 2.6% of the adult population [1]. Although
symptoms of ADHD initialy present themselvesin childhood,
most individuals diagnosed with ADHD as children continue
to experience symptoms and associated impairments into
adulthood [2]. Moreover, there is arising trend of individuals
first receiving their ADHD diagnosis in adulthood [3]. ADHD
manifests through symptoms of inattention, hyperactivity, and
impulsivity that significantly disrupt the individua’s daily
functioning [4]. Beyond these core symptoms, ADHD is
accompanied by an array of co-occurring symptoms and
difficulties, both somatic and psychological, which can further
complicate and amplify the challenges associated with the
diagnosis[5].

Emotion dysregulation is a common deficit observed across
many mental health conditions [6]. It is characterized by
challenges in effectively managing and modulating one's
emotions, including the emotional experience (eg, intensity and
duration) and expression [7]. Emotion dysregul ation commonly
coexists with ADHD, impacting as many as 34%-70% of the
adultswith the diagnosis[8]. Emotion dysregulation also occurs
in adults with ADHD without the presence of other comorbid
diagnoses [9], giving support to the notion that it is a core
component of ADHD [10-12]. The co-occurrence of emotion
dysregulation with ADHD is linked to a range of negative
outcomes, including occupational challenges, interpersonal
conflicts, financial struggles, parenting stress, as well as
tendencies for self-harm, illicit drug use, and suicidal ideation
[13-15]. Moreover, research indicatesthat emotion dysregulation
serves as an independent predictor of impairment in ADHD
[16]. Itsadverseinfluence on self-esteem and qudlity of life has
further been observed to exceed the effects of inattention and
hyperactivity [17]. Given the high prevalence of emotion
dysregulation in ADHD and the associated negative outcomes,
adults with ADHD should be offered treatment interventions
that specifically aim to strengthen their emotion regulation skills.

While pharmacological treatment remains the main treatment
approach for the management of ADHD in adults, the UK
National Institute for Health and Care Excellence recommends
supplementing with psychological interventions, such as
psychoeducation or psychotherapy [18]. Psychological
aternatives are especially critical in caseswhere the individual
does not want to take medications or when medications either
do not lead to sufficient clinical improvement or result in
unwanted side effects. This may be particularly relevant for
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those with co-occurring emotion dysregulation, as ADHD
medications appear to be less effective for these difficulties
[19]. A systematic review and meta-analysis showed that
traditional ADHD medications, including methylphenidate,
atomoxetine, and lisdexamfetamine, only had small to moderate
effects on emotion dysregulation among adults, which were
significantly lower than the effect sizes reported for core
symptoms of inattention, hyperactivity, and impulsivity [20].
As such, the authors of the abovementioned review emphasize
that there is a need for more research on both pharmacol ogical
and psychological treatments targeting emotion dysregulation
in adults with ADHD [20].

Thereislimited accessto psychological treatments among adults
with ADHD, and most available interventions mainly address
the core symptoms of inattention and hyperactivity [21,22]. To
the authors’ knowledge, there are currently 8 studies that have
included emotion dysregulation as an outcome measure in
studies of psychological interventions for adults with ADHD,
including 2 randomized controlled trials[23-30]. However, only
2 of the studies reported emotion dysregulation to be the primary
treatment target [24,26]. Carroll et al [26] developed and tested
the psychological intervention “Group Therapy for Improving
Emotional Acceptance and Regulatory Skills in Adults with
ADHD” (GEARS), which consists of 14 weekly group sessions.
In an uncontrolled pilot study with 226 participants, both
treatment credibility and treatment satisfaction were rated as
high, and preliminary clinica effects showed a reduction in
emotion dysregulation symptoms with large effect sizes [26].
Thesefindingsare aso supported by other studies[23,25,27-29].
Ontheother hand, Halmgy et a [24] did not find any significant
differencein measures of emotion regul ation between the control
group and the treatment group in arandomized controlled trial
of a 14-week dialectic behavioral therapy—based intervention.
With the current evidence, it is thus premature to conclude
whether psychological interventions are effective for adultswith
ADHD with co-occurring emotion dysregulation.

Digital psychological interventions have become increasingly
popular in the past decade. The inclusion of digital tools in
treatment interventions for adults with ADHD may be useful
in addressing common challenges such as forgetfulness,
nonadherence to treatment, and incomplete homework
assignments [31,32]. For example, content from face-to-face
therapy sessions, such as coping skills or psychoeducation,
could be made available on the web through a website or a
mobile app. The increased accessibility of such treatment
elements may facilitate the generalization of therapeutic skills
in everyday life for the clients, which is a central aim of most
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psychological interventions[33]. Blended interventions, where
elements from face-to-face and digital treatment formats are
combined, could be advantageous as they use the strengths of
both treatment formats [33]. A systematic review of blended
interventions in mental health care suggests that these
interventions may save clinician’s time, lead to lower dropout
rates, and help to maintain positive changes made in
psychotherapy over time [34]. However, there have been few
studies examining a blended treatment format among adults
with ADHD. To our knowledge, there has been 1 randomized
controlled trial examining the effect of a mobile app to deliver
psychoeducation in a group-based intervention for adults with
ADHD [35]. In this study, it was found that the participants
who used the mobile companion app had a greater reduction in
ADHD symptoms and a higher completion rate of homework
assignments as compared to participantswho received a printed
version of the psychoeducation [35]. Assuch, thisstudy provides
evidencethat psychological interventionsfor adultswith ADHD
may be augmented by the implementation of digital tools.

The overall aim of this study was to describe the devel opment
of and assess the feasibility and preliminary clinical effects of
a blended psychological intervention for adults with ADHD.
This intervention integrates face-to-face group sessions with a
digital companion app for skills training, designed to address
emotion regulation. The developmental process and the core
content of the intervention are outlined in the methods section.

https://formative.jmir.org/2024/1/e53931
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Through the feasibility study of the intervention, the following
research questions were addressed:

1. How do participantswith ADHD rate their satisfaction and
the credibility of the intervention?

2. What isthe participants adherencelevel totheintervention?

3. What arethe preliminary clinical effects of theintervention
on emotion regulation, inattention,
hyperactivity-impulsivity, quality of life, anxiety,
depression, and executive functioning?

Methods

Phase 1. Development of | ntervention

Participants

The participants who took part in the devel opment phase of the
intervention included 5 adults with ADHD, 2 clinical
psychologists, 1 clinical psychology student, 2 human-computer
interaction experts, and 2 user experience designers. The adults
with ADHD were originaly recruited from the loca ADHD
patient association. The adults with ADHD received a gift
certificate worth NOK 400 (US $37) in total for their
participation in the design workshop and evaluation meeting.

Methods of Development

Theintervention was devel oped over 2 yearsthrough an iterative
process. Multiple methods were used during this development
(Table 1 shows an overview of methods and findings).
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Table 1. Overview of the methods applied in the development of the intervention and key findingsin the 2-year developmental process.

Method Content

Findings

Synthesisof quantita A synthesis of previous studies examining psychological in-

tive literature terventions targeting emotion dysregulation in ADHD? was
conducted. In this step, we examined the format, treatment
approach, and common psychotherapeutic elementsin thein-
terventions.

Synthesisof qualita A synthesis of previous qualitative examining the experience

tive literature of participating in psychological intervention for adults with
ADHD was conducted. In this step, we sought to understand
the needs and preferences of psychological interventions
among adults with ADHD.

Expert meetings The development process included several expert meetings.
In these meetings, the format and elements of theintervention
were discussed and reviewed. Suggestions regarding interven-
tion content and design were made based on clinical expertise
and experience.

Co-designworkshop  The workshop included 5 adults with ADHD, 2 clinical psy-

chologists, and 2 HCI® experts. In the workshop, the adults
were given information about the project and a general idea
of theintervention. Following this, the adults were asked about
challenging situations in terms of emotion dysregulation,
common coping strategies, and their preferences for interven-
tion content and features.

Design sprint of A design sprint lasting 5 days was conducted to create a pro-
companion app totype of the companion app. An HCI expert led the design

sprint, with the inclusion of 2 uxd designersand 1 clinical
psychologist as participants.

Cocreation of inter-  The first author created the intervention manual based on the
vention manual previousfindings. The protocol wasthen reviewed and revised
by 2 other clinical experts, including 1 expert with ADHD.

Evaluation seminar  The evaluation seminar included the same participants as the

with adults with co-design workshop. In thefirst part of the seminar, aclinica

ADHD psychologist presented the content of 8 group sessions and
the participants could give feedback. In the second part, an
HCI expert presented a walk-through of the companion app,
and participants could give feedback.

Consultationswith  We conducted several consultationswith the software company
software company  that had the technical infrastructure for the companion app.

«  Various psychological frameworks have been used in in-
terventions targeting emotion dysregulation in ADHD,

including DBTb, cognitive behavioral therapy, goal man-
agement training, and mentalization-based therapy.

« A group-based format has been applied in previousinter-
ventions.

«  Most previousinterventions apply astructured and manu-
alized format.

«  Most previous interventions use homework assignments
to generalize skills.

«  Common intervention elements were psychoeducation,
mindful ness, acceptance strategies, self-monitoring, emo-
tion regulation skills, behaviora analysis, planning and
organization strategies, communication skills, and problem-
solving skills.

. Inpreviousinterventions, the opportunity to share experi-
ences with peers was perceived as val uable by adults with
ADHD.

o Adultswith ADHD report that they prefer an emphasison
strengths and solutions in treatment.

« Incorporation of digital toolsin treatment was perceived
as useful by adults with ADHD.

«  Beneficia elementsthat should beincluded in theinterven-
tion based on clinical experience: group-based format, fo-
Cus on positive aspects, option to choose from avariety of
coping strategies, interactivein-class exercises and discus-
sions, and short homework assignments.

«  Design considerations and suggestions for the companion
app: clear structure, minimizing distraction, clear informa-
tion, and use of rewards and praise.

«  Emotion dysregulation was a common challenge among
adults with ADHD.

«  Perceived useful coping strategies by adults with ADHD:
acceptance, self-compassion, distraction, reappraisal, time-
out, and relaxation.

«  Useful featuresin companion app: reminders, note-taking,
overview of coping strategies, calendar, peer support, and
inclusion of videos.

« A prototype of the companion app was completed, includ-
ing design and features in the app.

« A first version of the intervention manual was created.

« Review of the intervention, both the group sessions and
the companion app.

«  Revision of theintervention, including limiting the amount
of text and clarifying instructions in companion app.

« A fully functioning version of the companion app was
completed.

8ADHD: attention-deficit/hyperactivity disorder.
PDBT: dialectic behavioral therapy.

CHCI: human-computer interaction.

dUX: user experience.
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The Emotion Regulation | ntervention for ADHD

Overview

The development process led to the “Emotion Regulation
Intervention for ADHD” (ERIA), which is a structured
intervention aimed at improving emotion

psychological

manual-based and

Nordby et al

regulation skills in adults with ADHD. The intervention is
includes components from dialectic

behavioral therapy skillstraining and positive psychology. ERIA

consistsof 8 face-to-face group sessionsand adigital companion
app for skills training in between sessions. Table 2 contains an
overview of the intervention content in ERIA.

Table 2. Overview of the intervention, including session themes, content for group sessions, weekly homework, and skills training assignments.

Session

Content

Homework and skills training

1. Introduction

2. Mindfulness |

3. Mindfulness 1|

4. Emotion regulation |

5. Emotion regulation |1

6. Emotion regulation 111

7. Crisis management

8. Summary

« Introduction to group members and therapists
«  Overview of the program

*  ADHD?aand emotion
«  Discussion on challenges and strengths of ADHD
o  Strategiesfor homework completion

«  Mindfulness practice

«  Homework discussion

«  Mindfulness

« Introduction to “what skills” in mindfulness
«  Exercise: “observe object in room”

«  Exercise: “describe the pictures’

«  Mindfulness practice

o Homework discussion

«  Common barriers for homework completion

« Introduction to “how skills” in mindfulness

. Exercise: “judgmenta vs nonjudgmental claims’
o Exercise: “multitasking”

«  Mindfulness practice

o  Homework discussion

.  Emotions and emotion regulation

«  Emotion regulation skills: part |

« Introduction to the emotion diary

o  Exercise: “linking situations to emotions”

«  Mindfulness practice

o Homework discussion

«  Adaptive vs maladaptive regulation strategies
«  Emotion regulation skills: part 11

«  Mindfulness practice

«  Homework discussion

«  Emotion regulation skills: part |11
«  Tipsfor planning and organization

«  Mindfulness practice

«  Homework discussion

«  Skillsfor crisis management and intense emotions
«  Discussion on distraction strategies

«  Mindfulness practice

«  Homework discussion

o  Self-compassion

«  Exercise: “supportive words’

«  Summary of program

« Road ahead: maintaining change and setbacks

Goal setting
Identifying own strengths
Complete plan for homework

Practice “what” skillsin mindfulness
(observation, description, and participa-
tion)

Skillstraining log

Practice“how” skillsin mindfulness (be-
ing nonjudgmental, doing 1 thing at the
time, and doing what works)
Skillstraining log

Practice emotion regulation skills (obser-
vation of emotions and naming and de-
scribe emotions)

Emotion diary

Skillstraining log

Practice emotion regulation skills (check
the facts, opposite action, and problem-
solving)

Emotion diary

Skillstraining log

Practice emotion regul ation skills (cover-
ing basics needs and planning for challeng-
ing situations)

Planning positive activities

Emotion diary

Skillstraining log

Practice skillsin crisismanagement (stop
and check-in, physical exercise, cold wa-
ter, muscle relaxation, breath work, and
distraction).

Skillstraining log

N/AP

BADHD: attention-deficit/hyperactivity disorder.

ON/A: not applicable.
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Group Sessions

ERIA comprises 8 weekly group sessions. The group sessions
are closed, and each group includes 6-8 adults with ADHD. In
this study, the groups were led by 2 clinical psychologists with
aminimum of 3 yearsof clinical experience. Each group session
lasts approximately 1.5 hours, divided into 2 segments with a
15-minute break interlude. All sessions begin with a brief
mindfulnessexercise, led by 1 of the 2 psychologists. Afterward,
group members are encouraged to share their reflections on the
exercise. Following this, the group members share their
experiences with the previous week’s homework assignment.
After the break, the lead psychologist presents relevant
theoretical and psychoeducational information and the new
skills for the participants to practice at home. There are aso
discussion breaks and some practical exercisesincorporated in
the presentation of new skills.

Companion App

The participants are given access to a companion app, which
they are asked to use for skills training at home between the
group sessions. Thisapp isorganized with modules, where new
skillstraining modules are rel eased on aweekly basisfollowing
the course of the group sessions. The skills training modules
include the weekly skills that the participants are to practice at
home. In addition, the participants can use the companion app
to message the group leader, log their skills training sessions,
and access the PowerPoint presentationsfor the group ons,
as well as other relevant resources (eg, relevant websites or
scientific papers on the weekly theme). The participants aso
receive an SM S text message reminder when the skillstraining
modules are avail able and another SM S text message reminder
if they have not accessed the module within 2 days. Given that
this was a feasibility study, the app did not encompass all
features originally present in its prototype. For instance, a
peer-support feature suggested during the co-design workshop
was excluded due to its resource-intensive nature. If the
feasibility study yields encouraging outcomes, we intend to
incorporate more sophisticated features in the app.

https://formative.jmir.org/2024/1/e53931
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The app was a web-based application that could be accessed
both through a computer and a smartphone. To access the app,
the participants had to use the Norwegian web-based
authentication platform, BanklD, for a secure 2-factor log-in.
BanklD is awidely used platform for electronic identification
for services within banking, health care, and education in
Norway. The companion app was hosted on the eHealth platform
developed by the software company “Youwell,” which is
partnered with the Western Norway Regional Health Authority
for clinical use and research. The platform has a patient and
therapist portal, where participants can access the app through
the patient portal, and the therapist can set up the program and
monitor their patient’s progress in the therapist portal. The
platform is also used for building the app and alows for the
input of content, such as text, audio, videos, and images, to
create modules. It has previously been used for other
internet-delivered programs, including programs for ADHD
[36], social anxiety [37], and cognitiveresidual symptoms after
depression [38].

Figure 1 shows screenshots of the companion app. The first
screen from the left shows the main page with an overview of
the modules. Thefirst box from theleft reads, “Week 4: Emotion
regulation 1. This week we will practice skills in emotion
regulation.” The second screen shows the instructions to a
mindfulness skill with the text “Choose an option below and
take 5 minutes to describe this in a nonjudgmental way.” The
circles show 6 options they can choose from, which include
describing (1) own emotions, (2) bodily sensations, (3) a tree
or plant, (4) people walking by, (5) an object in the room, or
(6) own thoughts. The third screen shows the side menu that
participants can use to navigate within the module. This screen
shows the mindful ness module and the side menu includes the
specific  module pages: “Welcome back,” “Skills”
“Observation,” “Description,” “ Participate,” “ Skillsdiary card,”
and “Resources.”
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Figure 1. Overview of the companion app.
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Phase 2: Feasibility Study

Participants

Eligible participants for this feasibility study were adults with
ADHD living in Bergen, Norway. Theinclusion criteriafor the
study were as follows: (1) minimum age of 18 years; (2) a
diagnosis of ADHD according to the DSM-5 (Diagnostic and
Satistical Manual of Mental Disorders[Fifth Edition]) criteria;
(3) current problems with emotion dysregulation as indicated
by a score of =80 on the Difficulties in Emotion Regulation
Scale (DERS); (4) having a smartphone or computer to access
the companion app; and (5) the ability to attend in-person group
sessions in Bergen, Norway. Exclusion criteriawere (1) ahigh
risk of suicidality, as indicated by having attempted suicide
within the past year, having previously attempted suicide and
reporting current suicidal ideations, or reporting current suicidal
ideations and having a plan and preferred method; (2)
co-occurring severe mental illness, including substance abuse
disorder, psychosis, and magjor depressive disorder; and (3)
current participation in another psychological treatment
intervention. However, participants could still partake in the
study if they had | ess severe psychiatric conditions, such asmild
to moderate anxiety or depression, and if they received
pharmacological treatment for their ADHD or other conditions.

Recruitment

Participants were recruited through the ADHD patient advocacy
group “ADHD Norge,” which shared information about the
study with its members through email and social media. The
study opened for participantsto sign up on November 24, 2022,
and closed within aweek (November 30, 2022) due to alarge
number of individuals signing up for the study. Interested
participants signed up through a website that contained a

https://formative.jmir.org/2024/1/e53931
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screening survey to examine eligibility as well as information
about the study. Eligible participants were contacted for a
face-to-face screening with aclinical psychologist. During this
screening, eligibility in terms of psychiatric comorbidities and
suicidality was examined using the Mini International
Neuropsychiatric Interview [39]. Participants were also asked
about the date, clinic, and diagnosing clinician for their ADHD
diagnosis. In addition, the participants were asked open
questions about ADHD symptoms (ie, could you tell me about
your current ADHD symptoms?) and everyday functioning (ie,
how do you experience that ADHD affects you in your daily
life?). The participants had to report symptoms and functional
impairments that were in accordance with the DSM-5 criteria
for ADHD, as assessed by a clinical psychologist. Those who
were deemed eligible for participation following this screening
were invited to take part in the study and to sign an informed
consent form through the companion app.

Outcome Measures

Overview

The participants were given the preassessment 1 week before
theintervention started and the postassessment 1 week after the
intervention ended. The assessments were completed on the
internet, except for the Behavior Rating I nventory of Executive
Functioning-Adult version (BRIEF-A), which was given
in-person at the first and last group session.

Credibility

The third item of the Credibility and Expectancy Scale (CEQ)
was used to examine treatment credibility of the intervention
[40]. The item states, “Would you recommend this treatment

toafriend with similar challenges?’ and the responses are given
on ascalefrom 1 (not certain at al) to 9 (very certain).
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Treatment Satisfaction

The participants were asked about whether they thought they
would continue using the coping skills they had learned in the
future and responded on a4-point scalefrom 1 (not very likely)
to 4 (very likely). They were aso asked about which elements
of the intervention they considered to be most useful (multiple
choice with option to add own text). The participants were also
asked about negative experiences with the intervention (yes or
no), which they could elaborate on in an open-text field.

Adherence

Adherence was assessed by the number of group sessions
attended and the number of completed skills training modules
in the companion app. Participants that attended at least 6 of 8
group sessions were defined as treatment completers. The
participants were also asked about how many days per week
they practiced the coping skills.

Difficultiesin Emotion Regulation Scale

DERS is a self-report questionnaire that is commonly used to
assess emotion dysregulation in clinical populations [41]. The
scale includes 36 itemsrated on a 5-point Likert scale ranging
from 1 (never) to 5 (amost aways), yielding a total score
between 36 and 180, with 180 indicating the most severe
problems with emotion dysregulation.

The Adult ADHD Self-Rating Scale

The Adult ADHD Self-Rating Scale (ASRS) is a self-report
guestionnairethat is used to assess symptoms of inattention and
hyperactivity-impulsivity [42]. The scale includes 18 items,
with 9 items reflecting inattentive symptoms and 9 items
reflecting hyperactive-impulsive symptoms. Responses are
given on a 5-point scale with options O (never), 1 (rarely), 2
(sometimes), 3 (often), or 4 (very often), giving a total score
between 0 and 72 and a score between 0 and 36 for the
inattention and hyperactivity-impulsivity subscales.

The Adult ADHD Quiality of Life Measure

The Adult ADHD Quality of Life (AAQoL) measureis used to
assess quality of life among adultswith ADHD [43]. The scale
includes 29 items rated on a scale from 1 (not at al or never)
to 5 (extremely or very often), yielding atotal score between 0
and 100.

Hospital Anxiety and Depression Scale

The Hospital Anxiety and Depression Scale (HADS) is a
self-report questionnaire used to assess symptoms of depression
and anxiety [44]. The scale includes 14 items, with 7 items
reflecting anxiety symptoms and 7 items reflecting depressive
symptoms. The response optionsrange from 0to 3, with 3 being
the most severe level. The scale yields atotal score between 0
and 42 and a score between 0 and 21 for the anxiety and
depression subscales.

The Behavior Rating Inventory of Executive Functioning

BRIEF-A isaself-report questionnaire used to assess executive
functioning in everyday life[45]. Thescale consists of 75 items,
which arerated on a 3-point scale (1=never, 2=sometimes, and
3=often). For this study, we report the Global Executive

https://formative.jmir.org/2024/1/e53931
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Composite score, which is an overall summary score including
9 clinical BRIEF-A subscales.

Statistical Analysis

SPSS software (IBM Corp) was used for all statistical analyses
[46]. The participant demographics, adherence measures, and
treatment credibility measures were assessed using descriptive
statistics, which include calculation of means, frequencies,
ranges, and SDs. To evaluate preliminary clinical outcomes,
paired samplet testswere used with aninitial significancelevel
set at .05. Due to the risk of family-wise error (type | error)
associated with multiple t tests, a Bonferroni correction was
included. This adjustment was achieved by dividing the a level
by the number of conducted hypotheses tests, that is, t tests
(.05/8), resulting in a corrected significance level of .006. The
choice of analytic approach necessitated the inclusion of cases
with both pre- and postassessment. The magnitude of treatment
effect was quantified using standardized effect sizes, estimated
through Cohen d, with the formula (M, —MYSDgeq- The

pooled SD was calculated by V([SD,> + SD,%/2). Effect sizes
were interpreted according to conventions, where d=0.20,
d=0.50, and d=0.80 are defined as small, moderate, and large,
respectively.

Ethical Consider ations

The study was reviewed and approved by the Regional Ethics
Committee of Norway, Region West (494659). The participants
were informed about the study and their rights both in-person
and in writing. Before participation, all participants signed an
informed consent form, acknowledging that they could withdraw
their consent at any time without any repercussions. The data
were pseudoanonymized and stored on a dedicated research
server according to regulative standards at the university and
hospital. The participants were compensated NOK 1000 (US
$90) for their participation in the study.

Results

Participants

A total of 16 participantstook part in this study (Table 3 shows
participant characteristics). The majority were diagnosed with
ADHD in adulthood, with the mean age for receiving the
diagnosis being 30.4 (SD 11.7) years.

All participants were recruited within 1 week. During the
recruitment period, 68 adults compl eted the digital prescreening,
of whom 92.6% (n=63) met the inclusion criteriaand provided
contact information (Figure 2). However, due to the limited
number of study placesin thisfeasibility study, we only assessed
the first 27 individual s who signed up for the phone screening,
as this was sufficient to reach the maximum capacity of 16
included participants. We sent an SMS text message to the
remainder of the people who signed up, informing them that
the study was fully booked. To ensure a more balanced sex
distribution in the study, 6 study places were reserved for men,
as we wanted to make sure we received feedback from both
Sexes.
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Table 3. Participant characteristicsin the feasibility study (n=16).

Characteristic Values, n (%)

Sex
Female 10 (62.5)
Male 6(37.5)

Age group (years)
18-34 7 (43.8)
35-44 7(43.8)
45-55 1(6.2)
55-64 1(6.2)

Educational level

High school 8 (50)

College or university level 8 (50)
Occupational status

Employed or student 9(56.2)

Work assessment allowance or sick leave 6 (37.5)

Disability pension 1(6.2)
ADHD medication status

Daily medication usage 13(81.3)

Weekly or monthly usage 2(12.49)

Rarely, afew times ayear 1(6.2)
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Figure 2. Study flowchart. DERS: Difficultiesin Emotion Regulation Scale.
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Treatment Adherence, Credibility, and Satisfaction

In terms of adherence, atotal of 3 participants dropped out of
the study before starting the intervention, making a pretreatment
dropout rate of 18.8% (3/16). Among the participants who
received the intervention (n=13), the average number of group
sessions attended was 6.2 out of 8 sessions. A total of 4 (26.6%)
participants were treatment dropouts, defined as participants
who attended less than 6 group sessions. Consequently, the
cumulative dropout rate, including the participantswho dropped
out before starting the intervention, reached 43.7% (n=7).
Regarding the use of the companion app, the participants had
a mean completion of 6.8 out of 8 modules. On average, the
participants reported practicing the skills 4.3 days per week.

The intervention was generaly well received in terms of
treatment credibility with a mean rating of 7.1 (SD 2.6; range
1-9). Among the 10 participants who completed the
postassessment, 7 participants reported that they were very
certain or certain that they would recommend the treatment to
a friend facing similar challenges as themselves, 2 were
somewhat certain, whereas 1 was not at all certain about
recommending it.

https://formative.jmir.org/2024/1/e53931
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Feedback from participants highlighted overall satisfaction with
the intervention, with amean rating of 3.3 (SD 0.9; range 1-4).
All but 1 participant planned to continue using the learned skills.
The participants rated meeting others with ADHD (n=10), the
in-person group sessions (n=7), the skills (n=7), and therapist
support (n=4) as the most useful elements of the intervention.
Their feedback al so included suggestionsfor improvement, with
3 participants recommending more time for group interactions
and discussions among the group members. Regarding this, 1
participant suggested that the group members should be ableto
interact between the sessions through the companion app. Other
suggestions for improvements included an extension of the
program by adding more group sessions, making the companion
app availablefor direct download, incorporating more reminders,
providing participants with a printed version of the skills, and
involving an individual with ADHD as a group presenter for
skills demonstration and experience sharing. While feedback
was largely positive, 2 participants expressed negative
experiences with the program: 1 found the skills in the crisis
management module to be inadeguate in emotional crises, and
another felt that the intervention was not sufficiently tailored
to ADHD. Importantly, there were no reports of clinica
deterioration among the participants.
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Clinical Outcomes

There was an overall datistically significant decrease in
self-reported emotion dysregulation from before to after
treatment, with a strong effect size (d=2.0). Table 4 shows the
individual scoresfor emotion dysregulation, indicating achange
in the positive direction for all participants.

Overall, the group of participants showed asignificant decrease
in secondary clinical outcome scores, reflecting the level of

Nordby et al

inattention and hyperactivity-impulsivity from before to after
assessment. While initial analyses showed a change in quality
of life and depressive symptoms, these changes were
nonsignificant with a Bonferroni correction. No significant
improvement was found in measures of executive functioning
or anxiety symptoms (Table 5 contains an overview of all
preliminary clinical outcomes).

Table4. Individual scores for the Difficulties in Emotion Regulation Scale from before to after assessment (n=10).

Participant Preassessment scores Postassessment scores
1 130 101
2 138 84
3 110 93
4 147 91
5 96 83
6 130 94
7 107 96
8 139 117
9 133 95
10 107 100

Table5. Clinica outcomes of emotion dysregulation, inattention, hyperactivity-impulsivity, quality of life, depression, anxiety, and executive functioning

from before to after assessment (n=10).

Outcome measure Preassessment, Postassessment, P value? Effect size,  Difference, 95% CI
mean (SD) mean (SD) Cohend

DERS? 123.7 (17.2) 95.4 (9.6) <.001 2.0 15.8t040.8

ASRSE full scale 51.9(9.6) 419 (8.9) <.001 11 6.2t013.8

ASRS inattention 26.9 (4.1) 22.3(5.2) <.001 1.0 231069

ASRS hyperactivity-impulsivity 25.0 (6.4) 19.6 (5.1) .002 0.9 25t08.3

AAQoL® 44.4.(9.6) 56.7 (11.8) 03 _e -233t0-1.3

HADS' Anxiety 10.8 (4.3) 9.8(3.6) 24 — -08t028

HADS Depression 6.0(3.7) 43(3.2) .03 — 0.2t03.2

BRIEF-AY GEC" 154.4 (15.9) 150.8 (12.6) 20 — ~78t015.1

agignificance level set to .006 with Bonferroni correction.
PDERS: Difficultiesin Emotion Regulation Scale.

CASRS: Adult ADHD Self-Rating Scale.

9AAQoL: Adult ADHD Qudlity of Life.

®Not available.

"HADS: Hospital Anxiety and Depression Scale.

9BRIEF-A: Behavior Rating Inventory of Executive Functioning.
NGEC: Global Executive Composite.

Discussion

Principal Findings
The aim of this study was to describe the development and
assessthefeasibility of ERIA, ablended digital and face-to-face
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intervention targeting emotion dysregulation in adults with
ADHD. Overall, thefindingswere promising and supported the
feasibility of ERIA. Both treatment satisfaction and credibility
were generally good, which aligned with findings from other
psychological interventions targeting emotion dysregulation in
adults with ADHD [26]. More specifically, the participants
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emphasized the group component and meeting others with
ADHD as useful aspects of theintervention. Thisisin linewith
previous studies showing that providing aforum where one can
share experienceswith peersis particularly valuablein treatment
settings for this group of adults [47]. While the results are
promising, there is room for refinements, including an even
better tailoring of theinterventionto ADHD. Animportant step
forward would be to involve adults with ADHD in the review
and refinement process to ensure that all key aspects of the
interventions are well-adapted to the challenges and difficulties
facing adults with ADHD. Nonetheless, the heterogeneous
nature of ADHD requires finding a balance between including
intervention componentsthat fit most participants and including
specialized strategies addressing the specific heeds of a subset
of individuals with ADHD.

This study highlighted concernsregarding treatment adherence,
especialy regarding pretreatment dropout. A total of 3
participants dropped out before starting the intervention, while
another 4 participants did not complete the intervention. This
finding aligns with well-known challenges related to treatment
adherence among adultswith ADHD [48,49]. Theissuesrelated
to adherence in this study may be partially attributed to our
community-based sample. Motivation for completing
psychological treatment may thus have been lower than among
clinic-recruited participants. However, there could also be
intervention-specific factors related to dropouts, such as
dissatisfaction with the intervention or finding the intervention
too demanding. Yet it is aso worth noting that although high
levels of treatment adherence are generally seen as favorable
for the patient, treatment dropout does not necessarily equate
to clinical failure for the patients themselves. Still, when
reviewing the current intervention, it may be necessary to
include more strategiesto prevent early termination of treatment.
A literature review on the topic found that strategies such as
pretherapy preparation, patient selection, time-limited treatment
contracts, appointment reminders, motivation enhancement,
facilitation of a therapeutic aliance, and facilitation of affect
expression were specific strategies that could be applied to
reduce premature termination of treatment across different
psychiatric disorders [50]. As we progress, understanding the
multifaceted factors associated with dropout will be crucial.

With regard to the companion app, it isinteresting to note that
the participants who initiated the intervention generally
completed a high number of skills training modules in the
companion app, with the majority completing all modules. This
finding is in line with the results from Selaskowski et a [35],
which showed that the inclusion of a mobile app in a
group-based intervention for adults with ADHD was linked to
higher homework compliance [35]. Given the importance of
homework for behavioral change as well as the common
challenges related to homework compliance in psychological
interventions, facilitating methods to ensure high attrition of
homework may be particularly useful [51]. However, it is
important to note that with the design of this study, we cannot
determine whether the companion app resulted in higher
homework compliance as opposed to not including the app; this
would be an interesting topic for future studies.

https://formative.jmir.org/2024/1/e53931
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The results were promising in terms of preliminary clinical
findings, with participants showing a significant and large
reduction from pre- to post treatment in emotion dysregulation.
These findings are in accordance with findings from other
psychological interventions targeting emotion dysregulation in
individuals with ADHD [26]. Significant improvements were
also observed in the secondary clinical outcome measures,
including inattention and hyperactivity-impulsivity. However,
giventhe study’ssmall scale, nonrandomized, and uncontrolled
design, the clinical findings must be considered with caution.
Moreover, we found no significant changes in the measures of
anxiety, depression, quality of life, or executive functioning.
Regarding executive functioning, previous research has shown
that measures of executive control remain stable in ADHD,
regardless of remission or persistence[52]. More generaly, the
effect of interventions that are designed to improve cognitive
abilities or executive functioning appearsto be domain-specific
and show mixed results[53,54].

Taken together, the results from this study were encouraging
and call for further development of the intervention and amore
extensive examination of clinical effects in a randomized
controlled trial.

Limitations

Thisfeasibility study has some limitationsthat should be noted,
in particular the small sample size, the absence of a control
group, and the lack of randomization. Due to these limitations,
conclusions regarding the intervention’s clinical effectsremain
elusive, and we cannot rule out placebo or other random effects.
Yet, the aim of this study was not to examine the effectiveness
of the intervention but rather to assess its feasibility before
paving the way for larger trials.

A further limitation is that 3 participants who took part in the
intervention did not compl ete the postassessment. Therefore, it
is possible that this could have impacted the treatment
satisfaction and credibility scores of the interventions.
Furthermore, the participantswere recruited from the community
and may therefore differ in some way from typical
clinic-recruited adultswith ADHD. The reliance on self-report
scales to evaluate clinical outcomes in this study should also
be considered a limitation. In future studies, it would be
interesting to include other measures, such as those generated
from sensor technology, clinician ratings, and performance on
cognitive tests.

Conclusion

In conclusion, the results from thisfeasibility study support the
potential of ERIA as a feasible intervention for addressing
emotion dysregulation in adultswith ADHD and call for further
investigation in a randomized controlled trial. The blended
approach, integrating digital and face-to-face elements, may
offer some advantages compared to an exclusively digital or
face-to-face treatment format. The in-person group sessions
were especially valued because they provided opportunities to
interact with peers. Meanwhile, the high completion rate of the
companion app modules indicates their potential to facilitate
skills training.

JMIR Form Res 2024 | vol. 8| €53931 | p. 12
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Nordby et al

Acknowledgments

The study was funded by Helse Vest research funds. The authors would like to thank all the participants in this study and the
experts to experience. We would aso like to thank the patient advocacy group “ADHD Norge® for sharing information about
this study. We would further like to thank Hedda Bakken, Sara Furuholmen, and Nanna Skram for their contributions to the
project.

Authors Contributions

ESN, AJL, and FG contributed to the development, idea, and design of the study. ESN, AJL, SLA, and V'S contributed to the
data collection for the feasibility study. ESN conducted the statistical analyses, while AJL, FG, JK, SLA, and V'S contributed to
theinterpretation of the results. ESN was responsible for the drafting of the manuscript, while AJL, FG, JK, SLA, and VScritically
reviewed and revised the draft. All authors approved the final version of the manuscript and take full accountability for the work.

Conflictsof Interest

JK has delivered talks at educational events sponsored by Medice; al funds were received by King's College London and used
for studies of ADHD. AJL has received speaker fees and travel expenses from Medice.

References

1. Song P, ZhaM, Yang Q, Zhang Y, Li X, Rudan |. The prevalence of adult attention-deficit hyperactivity disorder: a global
systematic review and meta-analysis. J Glob Health. 2021;11:04009. [FREE Full text] [doi: 10.7189/jogh.11.04009]
[Medline: 33692893]

2. Sibley MH, Arnold LE, Swanson JM, Hechtman LT, Kennedy TM, Owens E, et a. Variable patterns of remission from
ADHD in the multimodal treatment study of ADHD. Am J Psychiatry. 2022;179(2):142-151. [FREE Full text] [doi:
10.1176/appi.aip.2021.21010032] [Medline: 34384227]

3. Chung W, Jiang SF, Paksarian D, Nikolaidis A, Castellanos FX, Merikangas KR, et al. Trends in the prevalence and
incidence of attention-deficit/hyperactivity disorder among Adults and Children of Different Racial and Ethnic Groups.
JAMA Netw Open. 2019;2(11):€1914344. [FREE Full text] [doi: 10.1001/jamanetworkopen.2019.14344] [Medline:
31675080Q]

4.  American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders; DSM-5. 5th Edition. Washington,
D.C. American Psychiatric Association; 2013.

5. Faraone SV, Banaschewski T, Coghill D, Zheng Y, Biederman J, Bellgrove MA, et al. The World Federation of ADHD
international consensus statement: 208 evidence-based conclusions about the disorder. Neurosci Biobehav Rev.
2021;128:789-818. [FREE Full text] [doi: 10.1016/j.neubiorev.2021.01.022] [Medline: 33549739]

6. Aldao A, Gee DG, DelLosReyes A, Seager |. Emotion regulation as a transdiagnostic factor in the development of
internalizing and externalizing psychopathol ogy: current and future directions. Dev Psychopathol. 2016;28(4pt1):927-946.
[doi: 10.1017/S0954579416000638] [Medline: 27739387]

7. GrossJJ. The emerging field of emotion regulation: an integrative review. Rev Gen Psychol. 1998;2(3):271-299. [doi:
10.1037/1089-2680.2.3.271]

8.  Shaw P, StringarisA, Nigg J, Leibenluft E. Emotion dysregulation in attention deficit hyperactivity disorder. Am J Psychiatry.
2014;171(3):276-293. [EREE Full text] [doi: 10.1176/appi.sjp.2013.13070966] [Medline: 24480998]

9.  Skirrow C, Asherson P. Emotional lability, comorbidity and impairment in adults with attention-deficit hyperactivity
disorder. J Affect Disord. 2013;147(1-3):80-86. [doi: 10.1016/j.jad.2012.10.011] [Medline; 23218897]

10. Hirsch O, Chavanon M, Riechmann E, Christiansen H. Emotional dysregulation is a primary symptom in adult
Attention-Deficit/Hyperactivity Disorder (ADHD). J Affect Disord. 2018;232:41-47. [doi: 10.1016/j.jad.2018.02.007]
[Medline: 29477097]

11. Beheshti A, Chavanon ML, Christiansen H. Emotion dysregulation in adults with attention deficit hyperactivity disorder:
ameta-analysis. BMC Psychiatry. 2020;20(1):120. [FREE Full text] [doi: 10.1186/s12888-020-2442-7] [Medline: 32164655]

12. Soler-Gutiérrez AM, Pérez-Gonzalez JC, Mayas J. Evidence of emation dysregulation as a core symptom of adult ADHD:
a systematic review. PLoS One. 2023;18(1):€0280131. [FREE Full text] [doi: 10.1371/journal.pone.0280131] [Medline:
36608036]

13. Ryckaert C, Kuntsi J, Asherson P. Emotional dysregulation and ADHD. In: Banaschewski T, Coghill D, Zuddas A, editors.
Oxford Textbook of Attention Deficit Hyperactivity Disorder. Oxford. Oxford University Press; 2018;103-117.

14. VanEck K, Ballard E, Hart S, Newcomer A, Musci R, Flory K. ADHD and suicidal ideation: the roles of emotion regulation
and depressive symptoms among college students. J Atten Disord. 2015;19(8):703-714. [doi: 10.1177/1087054713518238]
[Medline: 24470539]

15.  Anker E, Haavik J, Heir T. Alcohol and drug use disordersin adult attention-deficit/hyperactivity disorder: prevalence and
associ ations with attention-deficit/hyperactivity disorder symptom severity and emotiona dysregulation. World J Psychiatry.
2020;10(9):202-211. [FREE Full text] [doi: 10.5498/wjp.v10.i9.202] [Medline: 33014721]

https:/formative.jmir.org/2024/1/€53931 JMIR Form Res 2024 | vol. 8| €53931 | p. 13
(page number not for citation purposes)


https://jogh.org/documents/2021/jogh-11-04009.pdf
http://dx.doi.org/10.7189/jogh.11.04009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33692893&dopt=Abstract
https://ajp.psychiatryonline.org/doi/10.1176/appi.ajp.2021.21010032
http://dx.doi.org/10.1176/appi.ajp.2021.21010032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34384227&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2753787
http://dx.doi.org/10.1001/jamanetworkopen.2019.14344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31675080&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S014976342100049X?via%3Dihub
http://dx.doi.org/10.1016/j.neubiorev.2021.01.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33549739&dopt=Abstract
http://dx.doi.org/10.1017/S0954579416000638
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27739387&dopt=Abstract
http://dx.doi.org/10.1037/1089-2680.2.3.271
https://ajp.psychiatryonline.org/doi/full/10.1176/appi.ajp.2013.13070966
http://dx.doi.org/10.1176/appi.ajp.2013.13070966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24480998&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2012.10.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23218897&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2018.02.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29477097&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-020-2442-7
http://dx.doi.org/10.1186/s12888-020-2442-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32164655&dopt=Abstract
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0280131
http://dx.doi.org/10.1371/journal.pone.0280131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36608036&dopt=Abstract
http://dx.doi.org/10.1177/1087054713518238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24470539&dopt=Abstract
https://www.wjgnet.com/2220-3206/full/v10/i9/202.htm
http://dx.doi.org/10.5498/wjp.v10.i9.202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33014721&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Nordby et al

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

Barkley RA, Fischer M. The unique contribution of emotional impulsiveness to impairment in major life activitiesin
hyperactive children as adults. JAm Acad Child Adolesc Psychiatry. 2010;49(5):503-513. [doi:
10.1097/00004583-201005000-00011] [Medline: 20431470]

Riley AW, Spiel G, Coghill D, Dépfner M, Falissard B, Lorenzo MJ, et a. Factors related to health-related quality of life
(HRQoL ) among children with ADHD in Europe at entry into treatment. Eur Child Adolesc Psychiatry. 2006;15(Suppl
1):138-145. [doi: 10.1007/s00787-006-1006-9] [Medline: 17177014]

Attention deficit hyperactivity disorder: diagnosis and management. National Institute for Health and Care Excellence.
2019. URL: https://www.nice.org.uk/quidance/ng87 [accessed 2023-12-20]

Moukhtarian TR, Cooper RE, Vassos E, Moran P, Asherson P. Effects of stimulants and atomoxetine on emotional lability
in adults: a systematic review and meta-analysis. Eur Psychiatry. 2017;44:198-207. [doi: 10.1016/j.eurpsy.2017.05.021]
[Medline: 28646732]

Lenzi F, Cortese S, Harris J, Masi G. Pharmacotherapy of emotional dysregulation in adults with ADHD: a systematic
review and meta-analysis. Neurosci Biobehav Rev. 2018;84:359-367. [doi: 10.1016/j.neubiorev.2017.08.010] [Medline:
28837827)

Fullen T, Jones SL, Emerson LM, Adamou M. Psychological treatmentsin adult ADHD: asystematic review. J Psychopathol
Behav Assess. 2020;42(3):500-518. [doi: 10.1007/s10862-020-09794-8]

Nimmo-Smith V, Merwood A, Hank D, Brandling J, Greenwood R, Skinner L, et al. Non-pharmacological interventions
for adult ADHD: a systematic review. Psychol Med. 2020;50(4):529-541. [doi: 10.1017/S0033291720000069] [Medline:
32036811]

Young S, Emilsson B, Sigurdsson JF, Khondoker M, Philipp-Wiegmann F, Baldursson G, et a. A randomized controlled
trial reporting functional outcomes of cognitive-behavioural therapy in medication-treated adultswith ADHD and comorbid
psychopathology. Eur Arch Psychiatry Clin Neurosci. 2017;267(3):267-276. [FREE Full text] [doi:
10.1007/s00406-016-0735-0] [Medline: 27752827]

Halmey A, Ring AE, Gjestad R, Mgller M, Ubostad B, Lien T, et a. Dialectical behavioral therapy-based group treatment
versus treatment as usual for adults with attention-deficit hyperactivity disorder: amulticenter randomized controlled trial.
BMC Psychiatry. 2022;22(1):738. [FREE Full text] [doi: 10.1186/s12888-022-04356-6] [Medline: 36443712]
Morgensterns E, Alfredsson J, Hirvikoski T. Structured skills training for adults with ADHD in an outpatient psychiatric
context: an open feasibility trial. Atten Defic Hyperact Disord. 2016;8(2):101-111. [doi: 10.1007/s12402-015-0182-1]
[Medline: 26410823]

Carroll P, Hirvikoski T, Lindholm C, Thorell LB. Group-based emotion regulation skillstraining for adults with ADHD:
afeasibility study in an outpatient psychiatric setting. Appl Neuropsychol Adult. 2023;30(1):71-82. [FREE Full text] [doi:
10.1080/23279095.2021.1910512] [Medline: 33905287]

Mitchell JT, Mcintyre EM, English JS, Dennis MF, Beckham JC, Kollins SH. A pilot trial of mindfulness meditation
training for ADHD in adulthood: impact on core symptoms, executive functioning, and emotion dysregulation. J Atten
Disord. 2017;21(13):1105-1120. [FREE Full text] [doi: 10.1177/1087054713513328] [Medline: 24305060]

Nasri B, Castenfors M, Fredlund P, Ginsberg Y, Lindefors N, Kaldo V. Group treatment for adults with ADHD based on
anovel combination of cognitive and dialectical behavior interventions: afeasibility study. J Atten Disord.
2020;24(6):904-917. [doi: 10.1177/1087054717690231] [Medline: 28178870]

Jensen DA, Halmay A, Stubberud J, Haavik J, Lundervold AJ, Sgrensen L. An exploratory investigation of goal management
training in adults with ADHD: improvements in inhibition and everyday functioning. Front Psychol. 2021;12:659480.
[FREE Full text] [doi: 10.3389/fpsyq.2021.659480] [Medline: 34566748]

Badoud D, Riifenacht E, Debbané M, Perroud N. Mentalization-based treatment for adults with attention-deficit/hyperactivity
disorder: apilot study. Res Psychother. 2018;21(3):317. [FREE Full text] [doi: 10.4081/rippp0.2018.317] [Medline:
32913767)

Nordby ES, Gjestad R, Kenter RMF, Guribye F, Mukhiya SK, Lundervold AJ, et al. The effect of SMS reminders on
adherencein aself-guided I nternet-delivered intervention for adultswith ADHD. Front Digit Health. 2022;4:821031. [FREE
Full text] [doi: 10.3389/fdgth.2022.821031] [Medline: 35651537]

Biederman J, Fried R, DiSalvo M, Woodworth KY, Biederman |, Noyes E, et al. A novel text message intervention to
improve adherence to stimulants in adults with attention deficit/hyperactivity disorder. J Clin Psychopharmacol.
2019;39(4):351-356. [doi: 10.1097/JCP.0000000000001055] [Medline: 31162154]

Wentzel J, van der Vaart R, Bohimeijer ET, van Gemert-Pijnen JEWC. Mixing online and face-to-face therapy: how to
benefit from blended care in mental health care. IMIR Ment Health. 2016;3(1):€9. [FREE Full text] [doi:

10.2196/mental .4534] [Medline: 26860537]

Erbe D, Eichert HC, Riper H, Ebert DD. Blending face-to-face and Internet-based interventions for the treatment of mental
disordersin adults: systematic review. JMed Internet Res. 2017;19(9):e306. [FREE Full text] [doi: 10.2196/jmir.6588]
[Medline: 28916506]

Selaskowski B, Steffens M, Schulze M, Lingen M, Aslan B, Rosen H, et al. Smartphone-assisted psychoeducation in adult
attention-deficit/hyperactivity disorder: a randomized controlled trial. Psychiatry Res. 2022;317:114802. [doi:
10.1016/j.psychres.2022.114802] [Medline: 36041353]

https:/formative.jmir.org/2024/1/€53931 JMIR Form Res 2024 | vol. 8| €53931 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1097/00004583-201005000-00011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20431470&dopt=Abstract
http://dx.doi.org/10.1007/s00787-006-1006-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17177014&dopt=Abstract
https://www.nice.org.uk/guidance/ng87
http://dx.doi.org/10.1016/j.eurpsy.2017.05.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28646732&dopt=Abstract
http://dx.doi.org/10.1016/j.neubiorev.2017.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28837827&dopt=Abstract
http://dx.doi.org/10.1007/s10862-020-09794-8
http://dx.doi.org/10.1017/S0033291720000069
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32036811&dopt=Abstract
https://link.springer.com/article/10.1007/s00406-016-0735-0
http://dx.doi.org/10.1007/s00406-016-0735-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27752827&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-022-04356-6
http://dx.doi.org/10.1186/s12888-022-04356-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36443712&dopt=Abstract
http://dx.doi.org/10.1007/s12402-015-0182-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26410823&dopt=Abstract
https://www.tandfonline.com/doi/full/10.1080/23279095.2021.1910512
http://dx.doi.org/10.1080/23279095.2021.1910512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33905287&dopt=Abstract
https://europepmc.org/abstract/MED/24305060
http://dx.doi.org/10.1177/1087054713513328
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24305060&dopt=Abstract
http://dx.doi.org/10.1177/1087054717690231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28178870&dopt=Abstract
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.659480/full
http://dx.doi.org/10.3389/fpsyg.2021.659480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34566748&dopt=Abstract
https://www.researchinpsychotherapy.org/index.php/rpsy/article/view/317
http://dx.doi.org/10.4081/ripppo.2018.317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32913767&dopt=Abstract
https://www.frontiersin.org/journals/digital-health/articles/10.3389/fdgth.2022.821031/full
https://www.frontiersin.org/journals/digital-health/articles/10.3389/fdgth.2022.821031/full
http://dx.doi.org/10.3389/fdgth.2022.821031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35651537&dopt=Abstract
http://dx.doi.org/10.1097/JCP.0000000000001055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31162154&dopt=Abstract
https://mental.jmir.org/2016/1/e9/
http://dx.doi.org/10.2196/mental.4534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26860537&dopt=Abstract
https://www.jmir.org/2017/9/e306/
http://dx.doi.org/10.2196/jmir.6588
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28916506&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2022.114802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36041353&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Nordby et al

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

Kahlon S, Lindner P, Nordgreen T. Gamified virtual reality exposure therapy for adolescents with public speaking anxiety:
afour-armed randomized controlled trial. Front Virtual Real. 2023;4 [FREE Full text] [doi: 10.3389/frvir.2023.1240778]
Kenter RMF, Gjestad R, Lundervold AJ, Nordgreen T. A self-guided Internet-delivered intervention for adultswith ADHD:
results from arandomized controlled trial. Internet Interv. 2023;32:100614. [FREE Full text] [doi:
10.1016/j.invent.2023.100614] [Medline: 36969389]

Myklebost SB, Nordgreen T, Klakegg OS, Hammar A. L ong-term outcomes of an | nternet-delivered cognitive enhancement
intervention targeting residual cognitive deficits after major depressive disorder: a 2-year follow-up of an open trial. Front
Psychol. 2023;14:1194689. [FREE Full text] [doi: 10.3389/fpsyg.2023.1194689] [Medline: 37655198]

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim B, Janavs J, Welller E, et a. The Mini-International Neuropsychiatric
Interview (M.I.N.1.): the development and validation of a structured diagnostic psychiatric interview for DSM-1V and
ICD-10. J Clin Psychiatry. 1998;59(Suppl 20):22-33. [Medline: 9881538]

Devilly GJ, Borkovec TD. Psychometric properties of the credibility/expectancy questionnaire. JBehav Ther Exp Psychiatry.
2000;31(2):73-86. [doi: 10.1016/s0005-7916(00)00012-4] [Medline: 11132119]

Gratz KL, Roemer L. Multidimensional assessment of emotion regulation and dysregul ation: devel opment, factor structure,
and initial validation of the difficulties in emotion regulation scale. J Psychopathol Behav Assess. 2004;26(1):41-54. [doi:
10.1023/B:JOBA .0000007455.08539.94]

Kessler RC, Adler L, AmesM, 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(2):245-256. [doi:
10.1017/s0033291704002892] [Medline: 15841682]

Brod M, Adler LA, Lipsius S, Tanaka Y, Heinloth AN, Upadhyaya H. Validation of the adult attention-deficit/hyperactivity
disorder quality-of-life scale in European patients: comparison with patients from the USA. Atten Defic Hyperact Disord.
2015;7(2):141-150. [FREE Full text] [doi: 10.1007/s12402-014-0160-z] [Medline: 25563210]

Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the hospital anxiety and depression scale. An updated
literature review. J Psychosom Res. 2002;52(2):69-77. [doi: 10.1016/s0022-3999(01)00296-3] [Medline: 11832252]
Gioia GA, Isquith PK, Guy SC, Kenworthy L. Behavior rating inventory of executive function: BRIEF. Psychological
Assessment Resources Odessa. FL .; 2000. URL: https://www.parinc.com/Products/Pkey/23 [accessed 2023-12-20]

IBM Corp. IBM Statistics for Windows. Version 26. Armonk, NY. IBM Corp; 2020.

Nordby ES, Gilje S, Jensen DA, Sarensen L, Stige SH. Goal management training for adultswith ADHD—clients experiences
with a group-based intervention. BMC Psychiatry. 2021;21(1):113. [FREE Full text] [doi: 10.1186/s12888-021-03114-4]
[Medline: 33607969]

Pettersson R, Sdderstrom S, Edlund-Soderstrom K, Nilsson KW. Internet-based cognitive behavioral therapy for adults
with ADHD in outpatient psychiatric care. JAtten Disord. 2017;21(6):508-521. [doi: 10.1177/1087054714539998] [Medline:
24970720]

Biederman J, Fried R, DiSalvo M, Woodworth KY, Biederman I, Driscoll H, et a. Further evidence of low adherence to
stimulant treatment in adult ADHD: an electronic medical record study examining timely renewal of astimulant prescription.
Psychopharmacology (Berl). 2020;237(9):2835-2843. [doi: 10.1007/s00213-020-05576-y] [Medline: 32591937]
Ogrodniczuk JS, Joyce AS, Piper WE. Strategies for reducing patient-initiated premature termination of psychotherapy.
Harv Rev Psychiatry. 2005;13(2):57-70. [doi: 10.1080/10673220590956429] [Medline: 16020021]

Helbig S, Fehm L. Problems with homework in CBT: rare exception or rather frequent? Behav Cognit Psychother.
1999;32(3):291-301. [doi: 10.1017/S1352465804001365]

Cheung CHM, Rijsdijk F, McLoughlin G, Brandeis D, Banaschewski T, Asherson P, et al. Cognitive and neurophysiological
markers of ADHD persistence and remission. Br J Psychiatry. 2016;208(6):548-555. [FREE Full text] [doi:
10.1192/bjp.bp.114.145185] [Medline: 26250744]

Westwood SJ, Parlatini V, RubiaK, Cortese S, Sonuga-Barke EJS, European ADHD Guidelines Group (EAGG).
Computerized cognitive training in Attention-Deficit/Hyperactivity Disorder (ADHD): a meta-analysis of randomized
controlled trials with blinded and objective outcomes. Mol Psychiatry. 2023;28(4):1402-1414. [FREE Full text] [doi:
10.1038/s41380-023-02000-7] [Medline: 36977764]

Traut HJ, Guild RM, Munakata Y. Why does cognitive training yield inconsistent benefits? A meta-analysis of individual
differences in baseline cognitive abilities and training outcomes. Front Psychol. 2021;12:662139. [FREE Full text] [doi:
10.3389/fpsyq.2021.662139] [Medline: 34122249]

Abbreviations

AAQoL: Adult ADHD Qudlity of Life

ADHD: attention-deficit/hyperactivity disorder

ASRS: Adult ADHD Self-Rating Scale

BRIEF-A: Behavior Rating Inventory of Executive Functioning—Adult version
CEQ: Credibility and Expectancy Scale

DERS: Difficultiesin Emotion Regulation Scale

https:/formative.jmir.org/2024/1/€53931 JMIR Form Res 2024 | vol. 8| €53931 | p. 15

(page number not for citation purposes)


https://www.frontiersin.org/articles/10.3389/frvir.2023.1240778/full
http://dx.doi.org/10.3389/frvir.2023.1240778
https://www.sciencedirect.com/science/article/pii/S2214782923000143?via%3Dihub
http://dx.doi.org/10.1016/j.invent.2023.100614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36969389&dopt=Abstract
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1194689/full
http://dx.doi.org/10.3389/fpsyg.2023.1194689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37655198&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9881538&dopt=Abstract
http://dx.doi.org/10.1016/s0005-7916(00)00012-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11132119&dopt=Abstract
http://dx.doi.org/10.1023/B:JOBA.0000007455.08539.94
http://dx.doi.org/10.1017/s0033291704002892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15841682&dopt=Abstract
https://link.springer.com/article/10.1007/s12402-014-0160-z
http://dx.doi.org/10.1007/s12402-014-0160-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25563210&dopt=Abstract
http://dx.doi.org/10.1016/s0022-3999(01)00296-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11832252&dopt=Abstract
https://www.parinc.com/Products/Pkey/23
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-021-03114-4
http://dx.doi.org/10.1186/s12888-021-03114-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33607969&dopt=Abstract
http://dx.doi.org/10.1177/1087054714539998
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24970720&dopt=Abstract
http://dx.doi.org/10.1007/s00213-020-05576-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32591937&dopt=Abstract
http://dx.doi.org/10.1080/10673220590956429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16020021&dopt=Abstract
http://dx.doi.org/10.1017/S1352465804001365
https://www.cambridge.org/core/journals/the-british-journal-of-psychiatry/article/cognitive-and-neurophysiological-markers-of-adhd-persistence-and-remission/EB60FFCC8BFA5BE34F33336AECA4DF86
http://dx.doi.org/10.1192/bjp.bp.114.145185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26250744&dopt=Abstract
https://www.nature.com/articles/s41380-023-02000-7
http://dx.doi.org/10.1038/s41380-023-02000-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36977764&dopt=Abstract
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.662139/full
http://dx.doi.org/10.3389/fpsyg.2021.662139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34122249&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Nordby et al

DSM-5: Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition)

ERIA: Emotion Regulation Intervention for ADHD

GEARS: Group Therapy for Improving Emotional Acceptance and Regulatory Skillsin Adults with ADHD
HADS: Hospital Anxiety and Depression Scale
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