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ARTICLE INFO ABSTRACT

Keywords: Background: Attention-deficit/hyperactivity disorder (ADHD) in adulthood, with an estimated prevalence of 2-3

Internet %, is associated with several challenges in daily life functioning. Still, the availability of evidence-based psy-

Self-help chological interventions for adults with ADHD is limited. Interventions delivered over the Internet on smart-

Attention deficit hyperactivity disorder . ataits . .

ADHD phones or personal computers may help to increase the availability of and access to effective psychological

Randomized controlled trial interventions.

Inattention Objective: This study reports on the efficacy of a self-guided psychological Internet-delivered intervention on

Hyperactivity severity levels of ADHD symptomatology and quality of life in adults with ADHD.

Quality of life Methods: Adults with a self-reported ADHD diagnosis (N = 120) were included in a randomized controlled trial
with two arms: 1) self-guided Internet-delivered intervention for managing symptoms and impairments related to
ADHD (n = 61); 2) online psychoeducation module (control group, n = 59). The primary clinical outcome was
severity levels of ADHD as measured with the Adult ADHD Self-Report Scale. Secondary outcomes were quality
of life as measured with the Adult ADHD Quality of Life scale and stress as measured with the Perceived Stress
Scale. Measures were obtained at three time points: before (baseline), immediately after (8 weeks) and 3 months
after the intervention. The secondary objective of the study was to explore user satisfaction with and adherence
to the intervention.
Results: Linear Mixed Model analysis revealed moderate to large between group effect-size improvements on self-
report measures of ADHD symptomatology (d = 0.70) and quality of life (d = 0.53). Importantly, effects were
maintained at 3-month follow-up (d = 0.76 and d = 0.52). In terms of adherence, 29 % completed all modules,
while 59 % completed at least five modules (out of 7). Treatment satisfaction was adequate, with n = 34 (79 %)
indicating that they were very satisfied or satisfied with the intervention, and n = 37 (88 %) indicating that they
would recommend the intervention to a friend.
Discussion: The study demonstrated the efficacy of a self-guided Internet-delivered intervention by showing
reliable and statistically significant improvements in self-reported ADHD symptomatology and quality of life. The
intervention may be suitable for better managing ADHD symptoms in primary care and as a low intensity
intervention population wide.
Trial registration: ClinicalTrials.gov, Identifier NCT04726813, January 27, 2021.

1. Introduction neurodevelopmental disorder characterized by pervasive symptoms of
inattention and/or hyperactivity/impulsivity that persist across
Attention Deficit Hyperactivity Disorder (ADHD) is a different situations (Edition, 2013). Longitudinal studies have shown
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perceived stress scale.
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that at least 60 % of children diagnosed with ADHD will continue to
show core symptoms of ADHD into adulthood (Faraone et al., 2006;
Franke et al., 2018; Kessler et al., 2005a). They also show that symptoms
of hyperactivity/impulsivity decline with increasing age, but that inat-
tentiveness and symptoms related to mood regulation, sleep problems,
emotion regulation, procrastination, and frustration tolerance tend to
persist or to worsen with increasing age (Yadav et al., 2021). The
prevalence of ADHD in adulthood is estimated to be 2-3 %, which makes
it a common disorder (Kessler et al., 2005a).

ADHD is defined as a neurodevelopmental disorder, but may not be
diagnosed until adulthood (Turgay et al., 2012). Although research
suggests that ADHD is more prevalent in boys than girls, in childhood,
studies in adulthood have revealed an equal distribution of ADHD
among both genders (Kooij et al., 2005), suggesting that women are
more likely to receive a diagnosis of ADHD later in life. When diagnosed
with ADHD in adulthood, psychological treatments are commonly not
available, even though the disorder is associated with a wide range of
challenges affecting daily life functioning (Franke et al., 2018). Execu-
tive functions, comprising functions like working memory, the ability to
plan, initiate and control emotions, are commonly impaired, affecting
academic and work performance as well as social function (Franke et al.,
2018). Treatment options for adults with ADHD that consider these
impairments should therefore be developed and made available for this
group of adults.

1.1. Treatment for adults with ADHD

Pharmacological treatment is a first choice of treatment for adults
with ADHD. Although effective on a group basis, it is acknowledged that
many adults with ADHD experience significant ongoing impairment,
even when taking ADHD medication (Advokat et al., 2011; Safren et al.,
2010). Some show intolerance to medication, while others experience
side-effects such as reduced sleep and appetite (Spencer et al., 1996).
Due to this, non-pharmacological treatment options are increasingly
demanded by adults with ADHD (Solberg et al., 2019; Vidal et al., 2013).
Increased availability and use of non-pharmacological treatment options
are also part of official policy (Nutt et al., 2007; Gibbins and Weiss,
2009), but so far, psychological treatments for ADHD are still not
broadly available in routine clinical practice. Relatively few adults with
ADHD are therefore offered psychological treatment following
completion of neuropsychiatric assessment and diagnosis, even though
long-term studies have underscored its importance (Kooij et al., 2019).

A small but growing number of studies provide data on the use of
psychological interventions to effectively manage ADHD in adult college
students (He and Antshel, 2017). In addition to encouraging results in
college student samples, there is strong evidence for the use of cognitive
behavioral treatment (CBT) to address symptoms and impairments
associated with ADHD in the general adult population (Knouse and
Safren, 2010; Knouse et al., 2017; Weiss et al., 2012). Others have
examined effects of dialectical behaviour therapy (DBT) for adults with
ADHD (Hesslinger et al., 2002; Hirvikoski et al., 2011). These studies
have shown promising results, both when it comes to reducing ADHD
related symptoms and improving life quality. The focus in these treat-
ment approaches is to enhance executive and organizational skills,
improve consequence thinking and impulse control as well as emotion
regulation skills. Other interventions, like goal management training
(GMT), have also been investigated as treatment options for adults with
ADHD (In de Braek et al., 2017; Braek et al., 2009). As executive func-
tions are often impaired in adults with ADHD, GMT teaches strategies for
stopping unwanted behaviours, improving planning of activities and
structuring intentions (In de Braek et al., 2017).

Taken together, the psychological interventions described above,
provide compensatory strategies and skills for problems related to
attention, executive functioning, impulse control and emotion regula-
tion, but are often not available to adults with ADHD due to barriers
such as: limited resources, lack of knowledge and qualified therapists,
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and other factors such as geographical distance and stigma (Solberg
et al., 2019; Weiss et al., 2008).

1.2. Internet-delivered interventions for adults with ADHD

Psychological interventions delivered via the Internet on personal
computers and mobile phones may help to overcome these barriers, as
this mode of delivery has the potential to offer treatment outside of the
traditional treatment centres, reach individuals in regions where psy-
chological treatment is not available and offer more flexibility for the
individual (Andersson, 2016). Self-guided Internet-delivered in-
terventions, might be even more easily available to those in need, as this
is a relatively easy scalable intervention, with no therapist involvement.
Internet-delivered interventions might be appropriate for adults with
ADHD who have insufficient response to medication, who are in need for
an add-on treatment option, and/or prefer non-pharmacological treat-
ment options. However, there is a lack of controlled studies investigating
whether self-guided Internet-delivered interventions contribute to
improve symptoms and impairments related to ADHD in adults,
although some recent feasibility studies show promising results (Nordby
et al., 2021; Nasri, 2017).

1.3. Objectives

The primary objective of this study was to evaluate the effects of a
self-guided Internet-delivered psychological intervention (MyADHD) on
severity levels of ADHD, quality of life and symptoms of stress. The
secondary objective of the study was to explore user satisfaction with
and adherence to the intervention.

We expected that participants receiving MyADHD would show
significantly greater improvements in ADHD symptom levels and quality
of life than participants in a psychoeducation control group. Using
reliable change indices to address clinical significance of the findings,
we also expected that a higher percentage of intervention group par-
ticipants would show positive reliable change post-intervention in
ADHD symptomatology relative to the psychoeducation control group
participants.

2. Methods
2.1. Trial design

More details on the study design can be read in the published study
protocol (Kenter et al., 2021). In short, this study has a randomized
controlled trial (RCT) design with two arms: 1) an immediate inter-
vention condition, where participants received direct access to the 7-
week psychological Internet-delivered intervention and 2) a psycho-
education control condition. Participants in the control condition were
given access to the Internet-delivered intervention after 3 months. The
intervention group was followed up 3 months after they ended the
intervention to evaluate the maintenance of potential intervention
effects.

Power calculations were informed by the feasibility study of
MyADHD (Nordby et al., 2021), providing an effect corresponding to
Cohens d = 0.70 on the primary outcome measure ASRS. The sample size
of the RCT was calculated by using the statistical analysis software
G*power 3.1 (Faul et al., 2009, 2007). The minimum sample size for
each group (alpha set at 0.05, power at 0.80) was identified to be 45, but
at least 30 % more were recruited to hedge against expected attrition (n
= 59). The minimum total sample size was set to be N = 118.

2.2. Eligibility criteria
Adults (>18) with a self-reported ADHD diagnosis were eligible to

participate in the study. Participants were screened for inclusion and
exclusion criteria before randomization with open-ended questions and
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the Mini International Neuropsychiatric Interview (MINI), by trained
psychiatric nurses and/or psychologists who were under the supervision
of a specialist in clinical psychology.

Inclusion criteria were:

a) Age > 18

b) Self-reported ADHD diagnosis with details of date, venue, and
diagnosing physician/mental healthcare setting

c) Ability to access and use a computer, smartphone, and the Internet

d) Current self-reported problems with organizing daily activities

e) Ability to comply with the intervention protocol and participate in
assessment measures, as determined by investigators

f) Fluency in Norwegian language, including speaking, writing, and
reading

g) Stability in prescribed ADHD medication for at least four weeks prior
to and during the study with no changes in medication type or dosage
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Exclusion criteria were:

h) Current diagnosis of severe psychiatric illness such as severe
depression, borderline or antisocial personality disorder, bipolar
disorder

i) Ongoing substance abuse

j) Ongoing suicidal ideation

k) Ongoing engagement in another psychological treatment

2.3. Participant recruitment and randomization

Recruitment of participants took place in March 2021 through the
social media pages from the national ADHD association. Prospective
participants were directed to the study website to learn more about the
study and, if interested, were asked to complete a pre-screener via a
secure online portal. Eligible participants were then invited to partici-
pate in a further eligibility assessment through a telephone call by a

(N=198)

Filled out pre-screening measurements

l

Assessed for eligibility (N=187)

Excluded (n=78);
A o Did not meet eligibility

\4

criteria (n=67)
e Not reached by

Meeting inclusion criteria

telephone (n=11)

(N=120)
. Randomization
Allocation (N=120)

l

l

.

Accessed the intervention MyADHD
(n=53)
Attended at least two modules (n=49)

v

Completed post-treatment
assessment (n= 40)

v

Completed 3-month follow up
assessment (n=34)

(T3)

Allocated to immediate intervention Allocated to control group
(n=61) (n=59)
' l
Completed baseline assessment Baseline Complete baseline assessment
(n=61) (T1) (n=59)

Post-test
(T2)

3-month
follow up

v

Accessed psycho-education module
(n=43)

v

Completed post-assessment (n= 46)

v

Completed 3-month follow up
assessment (n=52)

Fig. 1. CONSORT flow diagram showing flow of participants though the trial.
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psychiatric nurse or psychologist.

A total of 187 individuals were assessed by telephone of eligibility.
Of these, 120 participants fulfilled all eligibility criteria and were ran-
domized with sealed envelopes to one of the two study arms. Random-
ization was performed by the clinician who performed the telephone
interview. A detailed description of the participant flow is shown in
Fig. 1.

Sixty-seven participants were excluded after the telephone interview
due to comorbidities, unstable medication doses or ongoing involve-
ment in other psychological treatment. By accident, one extra partici-
pant was assigned to the intervention group. This, however, was
discovered during the analysis phase when inclusion for the study was
ended. Therefore, we had an unequal number of participants in the two
groups.

Participants allocated to the MyADHD intervention received imme-
diate access to the intervention and could log in to the platform with
BankID (level 4 protection). If they did not log on to the platform within
two days after allocation, they received a reminder SMS. Twenty weeks
after pre-assessments, control group participants received access to the
intervention.

2.4. Measures

All outcome measures were based on self-report questionnaires that
the participants filled out via an online secure platform.

2.4.1. Primary outcome measure

2.4.1.1. The Adult ADHD Self-Rating Scale (ASRS). The 18-item Adult
ADHD Self-Rating Scale (ASRS) is the official screening instrument for
key ADHD symptoms in adults with ADHD of the World Health Orga-
nization (WHO) (Kessler et al., 2005b). One part of the scale assesses
symptoms of inattention (9 questions), the other part assesses symptoms
of hyperactivity/impulsivity (9 questions). The response type consists of
a 5-point Likert scale with options “Never” (0), “Rarely” (1), “Some-
times” (2), “Often” (3) or “Very Often” (4) giving the scale a total score
of 72 and 36 for each of the two subscales. Test-retest reliability of the
Norwegian translation of ASRS is reported to be 0.88 (Korngr and
Hysing, 2011). In our sample, Cronbach's alpha was 0.85.

2.4.2. Secondary outcome measures

2.4.2.1. Adult ADHD Quality of Life Measure (AAQol). The AAQoL has
29 items designed to assess health related quality of life during the past
two weeks among adults with ADHD (Gjervan et al., 2019). Each item is
rated by participants on a five-point Likert scale from ‘Not at all/Never’
(1) to ‘Extremely/Very Often’ (Gjervan and Nordahl, 2010). The AAQoL
yields a total score and four subscale scores: Life Productivity, Psycho-
logical Health, Life Outlook, and Relationships. Total and subscale
scores are derived by reversing item scores for negatively worded items,
then transforming all item scores to a 0-100 point scale. Item scores are
then summed and divided by item count to generate subscale and total
scores. A higher score indicates higher quality of life. The internal
consistency of the scale in our sample was adequate (0.81 for overall,
0.75-0.91 for subscales).

2.4.2.2. The perceived stress scale (PSS). The Perceived Stress Scale
(PSS) is a widely used psychological instrument for measuring stress
(Cohen et al., 1994). Items were designed to measure stress and how the
respondents find their lives during the last week. The PSS version used in
this study has 10 items with response alternatives 0 (never) to 4 (very
often). Cronbach's alpha in our sample was 0.81.

2.4.3. User satisfaction and adherence
User satisfaction was measured by two open-end questions and three
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multiple choice questions derived from the Client Satisfaction Ques-
tionnaire (CSQ-8):

1. Were there parts of the modules that you experienced as helpful and/
or supportive?

2. Were there parts of the modules that you experienced as complicated
and/or unhelpful?

3. Would you recommend this intervention to a friend or a family
member with similar difficulties as yourself? On a scale from 1 to 5

4. To what extent has the intervention met your needs? On a scale from
1to5

5. How satisfied are you with the intervention? On a scale from 1 to 5

2.4.4. Adherence

Module completion was the main outcome for measuring adherence.
A module was considered as completed if the participant had clicked
through all pages of the module, and spent a minimum of 10 min on a
module to ensure exposure to the material.

2.5. MyADHD intervention

The intervention was delivered via an online secure portal, which
was accessible on smartphones, tablets, laptops and personal computers.
The intervention was a short-term, structured self-guided intervention
with modified elements from CBT, DBT and GMT to target specific
challenges experienced by adults with ADHD. For more information on
the development of MyADHD we refer to the research protocol by Kenter
et al. (2021) and subsequent studies by Flobak et al. (2021), and Nordby
et al. (2021). In short, the intervention consists of seven online modules
(goalsetting; awareness training; inhibition training; emotional regula-
tion; planning and organizing daily life; self-acceptance; and making a
plan for the future) that were released weekly for the intervention group
participants. The main goals of the intervention were to help partici-
pants to obtain improved functioning in daily life activities; offer stra-
tegies associated with stress reduction, reduce inattention, and improve
quality of life. Each module included psychoeducation alongside text,
audio and video material instructing participants in the use of specific
techniques. Additionally, modules included case vignettes and lived-
experience videos serving to clarify important treatment principles
and help participants make connections between the material and their
own experiences (see supplementary material). Automatic reminders
were sent when a participant did not log on within one day after release
of a new module, or the participant did not finish a module within 4
days. Homework was given after modules 2-6, where the participants
were asked to continue training in everyday situations on the newly
learned skills and to log situations in which the participants succeeded
or failed. Homework was intended to provide a structured opportunity
to implement the learned strategies in daily life. Table 1 gives an
overview of the modules of intervention, their rationale and content.

2.6. Psychoeducation control

Participants in the control group were assigned to a psychoeducation
module, which was accessible through the secure platform. Psycho-
education is generally recommended in the treatment of adult ADHD,
therefore this was chosen as a control condition.

The module consisted of text-based information that aimed to
educate individuals about ADHD, including risk factors, symptoms, and
management strategies. Although the same coping strategies as in the
intervention group were covered, the control module lacked exercises,
videos, and audio files. The topics covered in the psychoeducation
included: Understanding ADHD; Behaviour Management; Problem
Solving; Emotion Regulation; and Self-Acceptance. The module also
addressed common misunderstandings and negative stereotypes sur-
rounding ADHD and aimed to help individuals to develop a deeper
understanding of their own experiences with the condition.
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Table 1
Overview of the intervention in Arm I.

Module® Rationale, content and coping techniques

1. Start module This module gives an introduction to the program.
Introduction to key elements such as goal setting and
homework exercises.

Inattention is a core symptom of ADHD. In this module,
participants are given information about different aspect
of attention and concentration and how to cope with
impairments. In this module the participants start
training on mindful awareness (“being here and now™)
by focusing on their breathing. Coping techniques in the
module are focused breathing, thoughtful breathing and
attentive walking. The module incorporates elements
from DBT, utilizing therapeutic techniques, concepts and
approaches.

Impulsivity and loss of impulse control are common
among adults with ADHD. This module consists of
exercises focussing on impulse control and goal oriented-
directed behaviour (stop, observe, proceed, check)
which the goal to increase attentive awareness in routine
activities. The module employed the principles and
methods of GMT.

Emotional instability and brief recurrent states of
feelings are common in ADHD. In this module,
participants are first informed about modern theories of
emotion (primary emotions, relationship cognition-
emotion and emotion-behaviour) and then presented
exercises to improve emotional analysis (emotions
record, emotion diary) and emotional regulation. Based
on DBT.

Problems with planning an organizing sequential
behaviour often result in situations where adults with
ADHD do several different things at the same time, feel
pressurized, and end up finishing none of their planned
tasks. Adults with ADHD often feel that this behaviour is
a result of emotional stress and experience this deficit as
stressful in itself. This module presents stress
management techniques, how to handle a tendency
towards procrastination, breaking down large tasks.
Based on CBT.

In this module the focus is on accepting what one cannot
change and to be kind to oneself. Psychoeducation about
understanding how actions are separate from ones
qualities, identifying and acknowledging strengths,
practice forgiveness. The goal is to enhance self-
compassion. Based on DBT.

Summary of all the modules and planning for the future

2. Mindful awareness

3. Inhibition training

4. Emotional regulation

5. Planning and
organizing daily life

6. Self-acceptance

7. Summary and road
ahead

@ Features common across all modules: automatic reminders, (homework)
exercises, downloadable hand-outs, weekly questionnaires, progress graphs,
lived-experience videos, audio files.

2.7. Statistical methods

Descriptive statistics (Chi-square and t-tests) were used to analyse
sociodemographic and clinical variables of the two groups at baseline.
Linear Mixed Models (LMM) were used to analyse change in clinical
outcomes from pre-assessment to post- and follow-up assessment, with
IBM SPSS 26 statistical software (SPSS I, 2018). Caused by the two in-
tervals, time was declared as a factor with two levels. The model was a
random intercept fixed slope model. Treatment differences over time
were represented as a group x time interaction. All participants' data
were included, irrespective of treatment compliance under the
assumption of missing at random (Enders, 2010). The effect of the
Internet-delivered intervention on the clinical outcome measures was
examined separately for each measure. The magnitude of the treatment
effect within and between the two groups was calculated using the
Cohen d statistic (Cohen, 2013). Cohen describes an effect size of 0.2 as
small, 0.5 as medium, and 0.8 as large. Additionally, reliable change was
assessed using the Jacobson and Truax (Jacobson and Truax, 1992)
reliable change criteria. Positive reliable change was defined when
having a reliable change index (RCI) > 1.96 on the ASRS, while

Internet Interventions 32 (2023) 100614

deterioration was defined as RCI < —1.96. Logistic regression was used
to examine study dropout.

3. Results
3.1. Baseline evaluation

Table 2 presents the baseline characteristics of the participants and
between-group comparisons. The mean age of all participants was 40.9
(SD = 10.6, range = 20-77 years). The majority were females (n = 96,
80.0 %), had a university or college degree (n = 65, 54.2 %) and were
engaged in full-time paid work or were students (n = 75, 62.5 %). In
total, 100 participants (83.3 %) were taking medication for their ADHD,
of which 87 (72.5 %) on a daily basis. None of the participants engaged
in another treatment and all were on stable dosages of ADHD medica-
tion. The average baseline score on the ASRS was 48.7 (SD = 9.5). There
were no significant between-group differences in demographic

Table 2
Sample characteristics at baseline.
Total Intervention ~ Control Statistics
N =120 n=61 n=259 (t-test or x2)

Demographic characteristics

Mean age (SD) 40.9 40.1 (10.0) 41.2 t(118) = —0.31;
(10.6) (11.2) p=.76
Gender (%)
Male 24 15 (25 %) 9(15%) 42 (1)=273;p
(20.0) =.26
Female 96 45 (75 %) 50 (85
(80.0) %)
Highest education
(%)
Elementary school 7 (5.8) 6 (10 %) 1(2 %) ,1/2 (2) =4.63; p
=.10
High school 48 26 (43 %) 22 (37
(40.0) %)
College/university 65 29 (47 %) 36 (61
(54.2) %)
Employment
Working/employed/ 75 34 (56 %) 41 (70 )(2 3)=3.3L;p
studying (62.5) %) =.35
Sick leave 22 13 (21 %) 9 (15 %)
(18.3)
Disability pension 18 12 (20 %) 7 (12 %)
(15.0)
Unemployed 4(3.3) 2B %) 28 %)
Diagnosis and treatment variables
ADHD medication
Daily 87 43 (71 %) 44 (75 72 (@) =411;p
(72.5) %) =.39
Weekly 8(6.7) 2 (3 %) 6 (10 %)
Monthly 2@1.7) 1 (2 %) 1 (2 %)
Few times a year 3(2.5) 2B %) 1(2 %)
No medication 20 13 (21 %) 7 (11 %)
(16.7)
Age of diagnosis (SD) 34.9 34.5 (11.7) 35.4 t(118) = —0.41;
(11.1) (10.6) p=.68

Baseline scores

ASRS total score (SD) 48.7 49.2 (10.0) 48.1 t(118) = 0.65; p

(9.5) ©.1) =.52
ASRS Inattention 26.0 26.0 (5.1) 26.3 t(118) = —0.07;
(SD) (5.1) (5.1) p=.94
ASRS Hyperactivity 22.7 23.3(6.3) 22.1 t(118) = 0.37; p
(SD) 5.9) (5.6) =.27
AAQoL total score 47.3 47.8 (13.1) 46.8 t(118) = 0.45; p
(SD) (12.7) (12.3) = .66
PSS-14 total score 31.4 31.3(3.7) 31.5 t(118) = —0.27;
(SD) (3.6) (3.5) p=.79

Note. SD = standard deviation; ASRS = Adult ADHD Self-report Scale; AAQoL =
Adult ADHD Qualitity of Life scale: PSS-14 = Perceived stress scale.
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variables, nor were there significant between-group differences on any
of the outcome measures (p's > 0.27). A large part of the sample (95 %)
was diagnosed with ADHD in adulthood, with a mean age of diagnosis of
34.9 years (SD = 11.1; range: 3-66), 50.4 % were diagnosed in the past
three years and only 6 (5 %) were diagnosed in childhood.

3.2. Drop-out analysis and adherence to the intervention

Of the 120 randomized participants, 86 (71.7 %) completed post-
assessment and 86 (71.7 %) completed follow-up assessments (see
Fig. 1.). The analyses assessing study drop-out for the post and 3-month
follow up questionnaires showed that there were significant differences
in terms of gender (males > females, p = .01) and higher ASRS score at
pre-treatment (p = .01) in the participants who did compared to those
who did not fill out post-assessments. In addition, participants who did
not fill out the post-assessment completed a significantly lower number
of modules (p = .03). Moreover, participants who did not fill out the
post-assessment were more often in the intervention group (p = .01).

On average, intervention group participants completed 4.52 modules
(SD = 2.3) out of 7. Among the intervention drop-outs, 8 participants
never started the program, and 12 completed only the first module.
Completion rates were based on log-data.

3.3. Clinical outcomes

Table 3 presents the observed and estimated means, the standard
deviations and confidence intervals and between group effect sizes,
while Table 4 presents the LMM results. The predominant patterns that
emerged from the results were statistically significant group x time ef-
fects on the ASRS scores from pre to post and pre to follow up (p < .001).
This was also true for both the inattention and hyperactivity subscales
(p < .001). There were moderate to large reductions in ASRS scores from
pre-treatment to post on the ASRS (within group d = 0.80) and from pre
to follow up (within group d = 0.67).

For the quality of life measure, the analysis showed statistically
significant time effects from pre to post (p = .001 overall, 0.004-0.025
for subscales), but not from post to follow up (p = .07 overall). Only on
the relation subscale of the AAQoL we found a significant effect at follow
up (p = .03). Within group effect sizes on the AAQoL scale ranged from
moderate (d = 0.60) at post to small (d = 0.23) at follow up.

No statically significant effects were found for the PSS-14 scale (p =
.86).

3.4. Reliable change

A total of 45 % (n = 18) of the participants who completed post-test
assessments in the intervention group showed Positive reliable change
(RCI > 1.96) on the total ASRS, whereas 7.5 % (n = 3) showed a dete-
rioration (RCI < —1.96). For the control group participants, 10.8 % (n =

Table 3
Estimated marginal means across time-points and by group.
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5) showed a positive reliable change (RCI > 1.96) on the total ASRS at
post-test, whereas 15.2 % (n = 7) showed a deterioration (RCI < —1.96).
Results showed significant between group differences in terms of clini-
cally significant change on the ASRS (y> = 12.72, p = .001). The
remaining participants showed no clinically significant change (RCI
between —1.96 and 1.96).

At 3-month follow up, a total of n = 20 (58.8 %) showed positive
reliable change in the intervention group, whilst a total of n = 7 (15.2 %)
in the control group showed positive reliable change (% = 19.64, p =
.00). None showed reliable deterioration in the intervention group at
follow-up (total n = 34), while 10 (19.2 %) showed deterioration from
pre to 3-month follow up in the control group (y*> = 7.40, p = .007)
(Table 5).

3.5. Treatment satisfaction

Of the participants providing feedback about the intervention (n =
43), 34 (79.1 %) indicated that they were very satisfied or satisfied with
the intervention, 37 (88.1 %) indicated that they would recommend the
intervention to a friend.

4. Discussion
4.1. Principal findings and comparisons to prior work

The results demonstrated the efficacy of a self-guided Internet-
delivered intervention (MyADHD). The intervention group showed
significantly reduced ADHD related symptoms and increased quality of
life at post treatment, with moderate to large effect sizes. Effects on
ADHD symptoms were maintained at 3-month follow-up. Furthermore,
45 % of the participants in the invention group demonstrated reliable
change at post treatment and 58 % at follow-up, indicating that the
statistical significance represents a clinically relevant change in ADHD
symptomatology. Most participants were satisfied with the intervention
and adherence to the intervention was satisfactory, considering that this
was an entirely self-guided intervention.

The results in our study are consistent to the findings from our pre-
vious uncontrolled study, with a similar reduction in ADHD symptom-
atology and increase in quality of life, and similar engagement and
satisfaction with the intervention (Nordby et al., 2022). The reduction in
severity level of ADHD symptoms are also comparable with results in
other self-guided Internet-delivered interventions for adults with ADHD
(Moell et al., 2015; Pettersson et al., 2017). As for clinically significant
improvement, 45 %- 58 % who completed post- and follow-up assess-
ments showed positive reliable change. Considering that the diagnostic
criteria are defined by the persistence of ADHD symptomatology, a
larger improvement in ADHD symptoms was not to be expected.
Notably, reliable deterioration occurred in five participants. However,
on the self-report scale none had reported unwanted negative effects of

Outcome Time-point Estimated Within group Between group
ES, 95 % CI ES, 95 % CI
Intervention Control Pre-Post
M a M a Pre-Fu
ASRS Pre-treatment 49.2 46.8, 51.7 48.1 46.8, 51.7
Post-treatment 42.4 39.7,45.0 48.1 45.5, 50.7 0.80 (0.34-1.20) 0.70 (0.43-0.96)
Follow-up 42.6 39.9,45.3 48.8 46.3, 51.4 0.77 (0.24-1.10) 0.76 (0.48-1.02)
AAQoL Pre-treatment 47.8 44.6, 51.1 46.8 43.5, 50.1
Post-treatment 55.1 51.0, 59.1 45.8 42.3,49.4 0.60 (0.17-1.02) 0.53 (0.34-0.83)
Follow-up 50.7 46.0, 55.5 44.7 41.3, 48.2 0.23 (—0.29-0.74) 0.52 (0.32-0.84)
PSS-14 Pre-treatment 31.3 30.5, 32,4 31.5 30.5, 32.4
Post-treatment 28.3 27.0, 29.6 29.4 28.32, 30.5 0.2 (—0.24-0.65)

Note. SD = standard deviation; ES = effect size; Fu = follow-up. ASRS = Adult ADHD Self-Report Scale; AAQOL = Adult ADHD Quality of Life; PSS-14 = Perceived

Stress Scale. Estimated marginal means in the intervention-arm at 8 and 20 weeks are based on linear mixed models.
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Table 4
Results from linear mixed models.
Baseline Level Pre-Post Pre-FU
b p CI b p CI b P CI
ASRS
Controls 48.10 <.001 45.63, 50.57 —-0.01 992 —-1.67, 1.65 0.74 .360 —0.85, 2.32
Intervention (xtime)” 1.13 .520 —2.33, 4.59 —6.85 <.001 —9.29, -4.42 —7.33 <.001 —9.80, -4.86
Inattention
Controls 26.03 <.001 24.73, 27.34 —0.58 270 —-1.61, 0.45 0.064 .898 —0.92, 1.05
Intervention (xtime)” —-0.07 943 —-1.90, 1.77 —-3.56 <.001 —5.07, -2.05 —3.80 <.001 —5.32,-2.26
Hyperactivity
Controls 22.07 <.001 20.53, 23.60 0.58 .220 —-0.35, 1.526 0.69 129 —0.20, 1.59
Intervention (xtime)” 1.19 275 —0.96, 3.35 -3.24 <.001 —4.61, -1.85 —3.58 <.001 —4.98, -2.18
AAQoL
Controls 46.79 <.001 43.49, 50.09 —0.94 .538 —3.98, 2.08 —2.03 1.67 —4.92, 0.85
Intervention (xtime)® 1.04 .658 —3.59, 5.66 8.19 .001 3.48, 129 4.94 .066 —0.33,10.2
PSS-14
Controls 31.48 <.001 30.52, 32.43 —2.08 .001 —3.28, -0.87
Intervention (xtime)” —0.14 .836 —1.48,1.20 —1.00 .290 —2.85, 0.86

Note. Fu = follow-up. ASRS = Adult ADHD Self-Report Scale; AAQOL = Adult ADHD Quality of Life; PSS-14 = Perceived Stress Scale.
@ Baseline level: Intervention group differences; Pre-Post/Pre-FU changes: Intervention group x time effects.

Table 5
Number of participants reporting reliable change and reliable deterioration.

Group Post-treatment 3-month follow up
Positive Reliable Positive Reliable
reliable deterioration reliable deterioration
change n (%) change n%
n (%) n %
MyADHD 18 (45.0) 3(7.5) 20 (58.8) 0(0)
Control 5(10.8) 7 (15.2) 7 (15.2) 10 (19.2)

Note. Outcomes are based on observed data only.

the intervention (Rozental et al., 2018). Although we expected a
decrease in stress levels for the participants in our intervention group,
this was not observed in the results.

On average, participants in our intervention group completed 5 out
of 7 modules. These completion rates are favourable compared to results
in other studies on self-guided, Internet-delivered interventions,
although it may be related to the fairly broad definition of completion
used in the present study. A meta-analysis on self-guided Internet-
delivered interventions for depression have found that 74 % of the
participants do not adhere to the treatment (Richards and Richardson,
2012), and that 70 % of the participants drop out before completing 75
% of the modules (Karyotaki et al., 2015). A study that examined a self-
guided Internet-delivered intervention for adults with ADHD found that
77 % of the participants did not complete the intervention (Pettersson
et al., 2017). Thus, adherence rates were better in our intervention
compared to previous studies on ADHD, and studies on self-guided in-
terventions for other mental health disorders. This may be explained by
the fact that participants in the previous mentioned studies (Moéll et al.,
2015; Pettersson et al., 2017) were recruited from psychiatric outpatient
clinics, while our participants were not enrolled in any form of treatment
in outpatients' clinics. Our participants also self-assigned to the study
and may potentially be high(er) functioning and more motivated, even
though clinical scores at baseline were at a similar level as the scores
reported in other studies. Our sample's mean baseline scores are also
similar to a Norwegian study including a clinically validated patient
sample (Brevik et al., 2020).

Although self-guided Internet-delivered interventions have advan-
tages over regular interventions for this group, e.g., by providing the
possibility to work with the program in their home environment, at their
own convenience, taking short breaks to better fit for their attentional

style, repeat and retain content of the text/videos, we acknowledge that
such interventions might not suite all adults with ADHD. This is reflected
in the module completion rates in our sample, were participants
completed 5 of 7 modules of the intervention on average, suggesting that
strategies designed to increase adherence (e.g., adding guidance) could
be an important improvement of the intervention. Adherence rates also
underscore the importance of having a wider selection of (online and
offline) psychological interventions available for adults with ADHD.

4.2. Strengths and limitations

Our results showed that adults with ADHD can benefit from a self-
guided Internet-delivered psychological intervention. This has not pre-
viously been shown in an RCT for this group of adults, although the
relevance of conducting a controlled study on Internet-delivered psy-
chological intervention for adults with ADHD is high for several reasons.
Firstly, as demonstrated previously, core symptoms of ADHD affect
many aspects of daily life, but the availability of psychological support is
limited. Any intervention contributing to more people receiving better
care for managing their symptoms against relatively low costs should be
helpful. A final strength is the delivery over the Internet, which has the
potential to reach people in need of psychological help across a larger
geographical area.

It is important to note the limitations of the current study. One major
limitation is the reliance on solely self-reported outcome measures,
which can be affected by biases such as recall and short-term con-
founders like mood fluctuations (Brevik et al., 2020; Collett et al., 2003)
and sleep difficulties (Lundervold et al., 2011). Additionally, the validity
of the self-reported ADHD diagnosis was not formally confirmed through
diagnostic interviews or tests, although the date, venue, and mental
health institution where the diagnosis was made were reported and
checked. The purpose of the study was to make the intervention acces-
sible to a large group of individuals with ADHD, so a full clinical
assessment for each participant was not conducted and self-reported
diagnoses were used instead. Despite the limitations associated with
self-reported measures, the results are encouraging as all participants
met the cut-off score of 17 points on the ASRS rating scale and reported
common difficulties associated with ADHD symptoms in daily life.

Second, this study excluded those with personality disorders, current
substance use, suicidal ideation, and other severe psychiatric problems
although these adults represent a significant proportion of the popula-
tion of adults with ADHD. The exclusion of individuals with additional
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psychiatric disorders thus affects the generalizability of the findings.
Nevertheless, the choice was made to exclude those with severe psy-
chiatric illnesses due to the lack of support from clinicians in the present
study.

Third, a large proportion of the participants in both groups had
ongoing medication for their ADHD symptoms, all with stable medica-
tion doses and dosage regiments. It could nevertheless have affected the
findings of the study. The use of medication could interact with the
intervention, potentially altering its effectiveness. This makes it difficult
to determine the specific impact of this psychological intervention.
Heterogeneity of medication use could also represent a limitation as
individuals in the study population may be taking different medications
or doses during the intervention program. In the study, we attempted to
account for medication use by requiring participants to maintain a stable
medication regimen throughout the entire duration of the study.

A fourth limitation of this study is inclusion of a sample of conve-
nience, which may inadequately represent the full population of adults
with ADHD. There is also an unequal gender balance in our study.
Epidemiological studies indicate an equal gender distribution for ADHD
in adulthood (Kessler et al., 2005a; Kooij et al., 2005), but not in
childhood. Females tend to be diagnosed with ADHD later in life. In our
sample most participants have been diagnosed with ADHD in the past
few years, which means that the majority received their diagnosis as
adults. As psychological support for ADHD is scarce for adults, these
females might have reached out to participate in our study. Additionally,
the gender imbalance in our study may be due to recruitment bias, with
women being more likely to participate in research studies for social,
cultural, and other reasons. Women may also be more likely to seek help
for their ADHD symptoms compared to men (Rucklidge, 2010). Overall,
the gender distribution in studies on adults with ADHD may be influ-
enced by a combination of these factors, and more research is needed to
better understand the reasons for gender imbalance in participation
rates.

Fifth, the drop-out rate was relatively high over time, with 29 %
dropout at post-test and follow-up. Although missing values were
accounted for in the estimated models under the Missing At Random
assumption, we cannot be sure if missing over time was at random. This
difference is not empirical testable and can only be analysed with
sensitivity analyses with missingness included into the statistical model,
for example the Diggle-Kenward and pattern-mixture models (Enders,
2010). These models relate missingness to the level and change in the
process in focus, either to the observed variables or to the intercept and
slope factors. However, these models assume very strict statistical as-
sumptions and we decided not to explore these models.

In light of these limitations, the study results should be interpreted
with caution and more studies are needed to verify the generalisability
of the results, e.g., to individuals with comorbid psychiatric and somatic
disorders.

4.3. Conclusion and implications

Self-guided Internet-delivered psychological interventions are a
feasible way to support adults with ADHD. Results from the study show
that a self-guided psychological intervention significantly reduced
ADHD symptoms and increased ADHD related quality of life with
moderate to large between group effect sizes in comparison with psy-
choeducation alone. The intervention can be a promising low intensity
treatment for adults with ADHD in primary care settings or as a low
intensity intervention population wide, where self-guided interventions
can serve as a first low threshold step in a stepped care model, with easy
access to the intervention and the possibility to step up to more intensive
care if needed However, the core symptoms of ADHD can interfere with
self-guided treatment formats and these formats might not be suitable
for all. Adding therapist guidance to those not benefitting from or not
adhering to the self-guided format and examining the effects of Internet-
delivered interventions in outpatient samples should be important
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research topics for future research. Future research should also focus on
examining the effects of Internet-delivered psychological interventions
in a more diverse sample of adults with ADHD in order to make the
results generalizable to a wider part of the population of adults with
ADHD.
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