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ABSTRACT

Attention deficit hyperactivity disorder (ADHD) is a disorder that is
prevalent in children and adults, with significant impact on life
outcomes. Common treatment strategies include a combination of
pharmacological and psychosocial interventions which have recognized
limits to their effectiveness. Consequently, there exists interest in
additional non-pharmacological interventions. In the
minireview we aim to complement existing surveys by focusing on a
complementary approach, namely rooted in metacognition or the
training of awareness. We review programs that incorporate
metacognitive training of awareness in skill-training, psychosocial
interventions, and mindfulness, and discuss existing assessments of
metacognitive ability in ADHD. Existing data suggest that metacognitive
approaches have potential in supporting symptom management in
ADHD, with gains in objective assessments in near and far transfer tasks
in educational research and high satisfaction from parents. Further
research is warranted in assessment of the relative contribution of
metacognitive elements relative to other treatment components,
objective assessments of outcomes in psychosocial interventions, and
efficacy in adult interventions.
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INTRODUCTION

Attention deficit and hyperactivity disorder (ADHD) is characterized by
symptoms of inattention, impulsivity and hyperactivity [1] that have
significant consequences on multiple aspects of life including social,
educational, and professional [2-5]. Its prevalence rates are around 3%
[2,6] for adults and 5%-7% for children [2,7], with 60% persistence into
adulthood [8]. Current treatments include psychosocial and
pharmacological interventions [9,10]. Medications (including stimulants
and non-stimulants) have a high-reported efficacy in reducing symptoms
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[11,12]. However, they are accompanied by mixed concerns about side-
effects [13-15], limitations in cases of substance abuse co-morbidity [16],
and issues of adherence [17-19]. Thus, non-pharmacological alternative or
complementary interventions continue to be of significant interest as
evidenced by numerous reviews [20-24], with greatest empirical evidence
amassed in support of psychosocial interventions [20,23,25], and
increasingly also neurofeedback [26,27] and physical exercise
[23,24,28,29], with data also emerging to inform efficacy of digital [22] and
mindfulness-based [30] interventions.

In the current minireview we aim to complement these existing
surveys by focusing on another key element that has emerged in non-
pharmacological interventions, namely metacognition or the training of
awareness. Metacognition refers to knowledge of one’s cognition (i.e., self-
knowledge or self-awareness of one’s cognitive and learning processes), as
well as related metacognitive skills and experiences [31]. It includes
regulation of cognition, encapsulating planning, monitoring and
evaluating behavior, and translating into predicting, checking and
adjusting of one’s cognitive processes [32]. Critically, such self-regulation
has a demonstrated role in improving learning outcomes in the
educational domain [33-37], with a proposed role in supporting far-
transfer [38], and a similarly recognized role in therapeutic action in
psychiatry [39,40], potentially by supporting the self-awareness of and
action on maladaptive neurobehavioral processes rather than content [41].
These elements of metacognitive training may render it particularly
appropriate to addressing a key challenge in ADHD, the recognized
heterogeneity in etiology, symptoms, cognitive deficits, and medication
responses in this population [2,42-48], by targeting self-regulation on an
individual basis [21]. The goal of this minireview is to present a current
survey of published interventions in ADHD that feature metacognitive
training.

Metacognitive Training in ADHD

To identify published works that include metacognition in ADHD
interventions, we conducted three searches using Web-of-Science
(Clarivate), PubMed and Google Scholar literature databases. The search
was conducted with key words “metacognition”, “awareness” and
“ADHD” included in the topic or abstract field. We contacted original
authors for works not available through library resources, and
identified additional articles based on current reviews. We also
conducted a future search (i.e., articles that cited found articles) for a
more complete search. We eliminated works that reported on
“awareness of ADHD” in educators, medical practitioners or within
broader society (i.e., were not empirical intervention studies). This
search produced a total of 17 empirical works (Tables 1 & 2) on the role
of metacognitive training in treatments for ADHD that could be
classified into categories based on the complementary treatment goal.
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These include (1) skill training (e.g., executive function or working
memory) most prevalent in efforts targeting educational outcomes; (2)
psychosocial interventions (e.g., cognitive behavioral therapy)
dominant in clinical settings and which include parental training; and
(3) existing mindfulness interventions adapted to ADHD. We review
each category in turn, with additional consideration of key factors such
as metacognitive ability.

Metacognition in skill training

Educational research paradigms

A systematic effort to implement metacognitive awareness training
into ADHD treatment has been documented within educational research,
where the role of metacognition in self-regulated learning has
demonstrated value for improving educational outcomes [35,36],
especially in promoting far transfer [34,38]. One of the first such
training programs was developed in 2013 by Garcia-Madruga et al. [49]
to target reading comprehension in a small sample of 8-9-year-olds (15
in experimental condition and 16 in control). Motivated by a need to
improve far-transfer effects, they included a broad range of activities,
natural learning contexts and progressive increases in difficulty, along
with iterative refinements of training materials. They reported gains in
both reading comprehension, as well as visuo spatial and working
memory assessments relative to a control (d = 0.25-0.79). Subsequent
studies [50-52] elaborated on the proposed 60 min training sessions to
bookend a series of activities targeting a specific skill, with a
metacognitive introduction at the start and metacognitive reflection at
the end. Such training sessions would then be delivered to groups of
students in a classroom setting, for a total of 1-2 sessions/week, over 8
to 11 weeks. Statistically significant gains from metacognitive training
across these studies were demonstrated for training of problem solving
[52] as well as reading & listening comprehension [50,51]. Notably the
gains were replicated in larger sample sizes (e.g., n = 64-69/training
group [51,52]), in a cross-over design [52] (with all groups receiving
treatment at some point in the study) and relative to both active (non-
metacognitive training program) and passive (standard school
experience) control groups [50,51].

This effort was followed by three studies [53-55] where a
modification of the training program was developed to target working
memory and executive function abilities in kids with ADHD (Age 5.2-8.5
years, Table 1). Across the studies the same metacognitive training
session structure (i.e., metacognitive strategy and reflection with
feedback book-ending a topical training activity) was applied to support
training of working memory [53-55], as well as inhibition [55]. In these
studies, groups of kids with and without ADHD were assigned into both
training and control groups (13-20 individuals per group). In the control
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group Kkids participated in typical school activity in lieu of intervening
training but had identical pre and post study assessment. Moderate
significant gains were observed in objective assessments of working
memory [53] and inhibition [55] in the training group for kids with
ADHD, but not in the non-training group. Additionally, training gains
were not significant for most measures for typically developing peers.
Notably, assessment of transfer effects [54] showed that following
metacognitive training of working memory, gains were also observed in
performance on inhibition and attention tasks, and nonverbal
reasoning, with gains significant across several measures in a 1 month
follow up. Finally, a study by Pisacco et al. [56] in older children (Age =
13.1 years, n = 47), employing two different metacognitive programs of
similar dosage structure, showed gains in written expression that
persisted in a 3-month follow up. Interestingly, across these four studies,
gains were inconsistent in parent/teacher self-report measures of ADHD
symptoms, which may suggest that the extent of transfer is limited to
cognitive performance or that the self-report symptoms capture a
different dimension of behavior than the performance assessments.
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Table 1. Metacognitive & skill training in ADHD.

Author Year Mean Age Sample Size Training Outcome
T/Capp Skill MC Dose Control Subjective (Scales) Objective
T/Crp M/D/W (Tasks)
Educational Context & Metacognitive Training
Re et al. [55] 2015 54 13(50/13(4f) EF Explicit in skill 60/2/9  School Symptoms Inhibition®,
13(80)/13(7) lesson Activities Impulsivity”,
WM
Capodieci et al. [53] 2018 5.5 18(4H)/16(2f) WM Explicit in skill 60/2/8  School Symptoms Inhibition®,
20(100)/20(8f) lesson Activities Impulsivity”,
WM
Capodieci et al. [54] 2019 7.2 12(3f)/- WM Explicit in skill 60/1/8 - Symptoms’ visual WM,
15(30)- lesson visual-SA™,
auditory-SA,
Inhibition',
Impulsivity',
MRt
Pisacco et al. [56] 2018 13.1 47(13f)/- Writing & WM Explicit in skill 45/2/13 - Hyperactivity”, WMN,
-/- lesson Inattention Written
Expression™
Zheng et al. [57] 2021 9.8 49(24/)/48(24f) Science 10 min post skill 45/15/- Omit MC  Metacognition®, Mathf,
/- lesson training ~ Motivation” Spatial®
Kajka & Kulik [58] 2023 104 asepnsesHm - (Sketchnote 60/2/13 Waitlist - Verbal
15(2f) /Mindmap) Fluency”
/-
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Table 1. Cont.

Author Year Mean Age Sample Size Training Outcome
T/Capp Skill MC Dose Control Subjective (Scales) Objective
T/Crp M/D/W (Tasks)
Ecological Skill Training
Paananen et al. [59] 2022 9.5 71/77 EF - 60/20/- Waitlist Inattention -
/- Symptoms”
Tamm et al. [60] 2013 9.3 54(18f)/51(16f) Attention - 30/2/8  Waitlist Symptoms TEA-Ch
/- (clinician/parent)”, Attention
Symptoms (teacher) (4/9 scores”)
Qian et al. [61] 2017 8.1 38(6/)/30(8f) EF - 60/1/12 Waitlist ~ EF’, Symptoms” Trails,
/- Stroop

Notes. " = significant in ADHD training group, ™ = significant in ADHD training group at follow-up, " = significant in all training groups (ADHD and non-ADHD), f = significant in
all training groups at follow-up, T/C = training/control (a “-” indicates that this group was not included in study), (f) = number of females in sample, TD = typically developing, MC
= metacognitive training, M/D/W = minutes/days/weeks, EF = executive function, WM = working memory, MR = matrix reasoning, SA = selective attention, TEA-Ch = test of everyday

attention—child.

] Psychiatry Brain Sci. 2024;9:€240006. https://doi.org/10.20900/jpbs.20240006


https://doi.org/10.20900/jpbs.20240006

Journal of Psychiatry and Brain Science 7 of 22

Role of skills versus metacognition

An important limitation of the reviewed metacognitive training is that,
in application to ADHD, the studies did not separate the relative
contributions of skill-specific training (e.g., working memory activities)
versus the metacognitive elements to the gains in outcomes. However,
some evidence exists to suggest that the metacognitive elements may have
a key role. An earlier study using the same session structure for training
of reading comprehension in typically developing children (9-11 years),
did include an active control group (n = 57) who received the same reading
training program as the experimental group (n = 45), but without the
metacognitive elements [51]. They reported gains over the active control
group with moderate to large effects sizes (d = 0.6-1.2) and sustained gains
to reading in an 8 month follow up. Similarly, Zheng et al. [57] added about
10 minutes of metacognitive reflection at the end of an astronomy science
class in 5th grade students with ADHD, and showed that after 15 classes
and in a 2-week follow-up, gains in scientific knowledge (math, spatial)
and learning motivation had greater learning-effect sizes in kids with the
added reflection (n = 49) than those without (n = 48). Finally, Kajka & Kulik
in a similar age group (Age = 10.4 years), showed that training only on
metacognitive thinking via the so-called mind maps learning strategy
which uses visual notes to organize idea development, after 25 training
sessions using a variety of idea topics, significantly increased verbal
fluency in kids with ADHD [58]. Thus, some evidence exists to support
learning gains in kids with ADHD when metacognitive reflection is
systematically incorporated into skill training.

In contrast, several studies have implemented ecological training
programs of executive function skills, but with emphasis on skill
acquisition more than metacognitive reflection. Such studies report gains
in self-reported symptoms, but lack gains on objective assessments [61],
consistency in gains across assessments [59,60] or persistence of gains in
follow up [59]. Namely, Paananen et al. [59] compared an established
interactive executive function coaching system (Maltti) in school age
children with ADHD (Age = 9.5 years, n = 77) in Finland, and after a weekly
session for the duration of a school-semester, reported improvements in
cognitive control (i.e., inattentive) symptoms but not hyperactive
symptoms, and the follow-up gains did not differ from those in a waitlist
control group (n = 77). Tamm et al. [60] examined a commercial program
(Pay Attention! [62]), designed to train sustained, selective, alternating, and
divided attention via flexible coaching sessions. Following 16 bi-weekly
sessions (Age = 9.1 years, n = 54), as compared to a waitlist group (Age = 9.5
years, n = 51) significant improvement was observed in about half of the
objective Test of Everyday Attention for Children sub-scales, in parent and
clinician, but not teacher reported behavior scores, and none but one of
the objective neuropsychological tests. Finally, Qian et al. [61] tested
Dawson & Guare’s 2010 [63] ecological executive skill straining program
(Age = 8.3 years, n = 38 versus waitlist Age = 7.8 years, n = 30) to report,
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after 12 weekly 60 min sessions, significant improvements across self-
reported symptoms and about half of self-reported executive function
scales but not on objective assessments (e.g., Stroop Color-Word and Trail-
Making Tests). As such, benefits from ecological training of executive
function appear inconsistent, and in some cases driven by compensatory
gains in participants with low baseline scores [64].

Metacognition in psychosocial interventions

Parental training

A relevant factor in efficacy of metacognitive training in children may
include metacognitive support from parents. Three recent studies tested this
hypothesis (Table 2), implementing 8-10 weeks of parental training with a 1-
2-hour weekly session that explicitly included elements of metacognitive
awareness, and reported significant benefits in measures of child-parent
relationship, parental satisfaction, as well as in daily routine efficiency and
ADHD symptoms [65-67]. Namely, Frisch et al. [65] enrolled 39 families (vs
33 waitlist families in cross-over design) to participate in a parental
occupational executive training program (POET, 8 weekly sessions), which
combined training in what executive functions are and how symptoms arise
(e.g., impulsivity and delayed planning), and occupational solutions. Parents
were explicitly instructed to raise awareness in children through simple
explanations of the learned concepts. Benefits were significant in parent-
reported ability to complete daily routines (e.g., morning-evening) and
impulsivity (but not inattentive) symptoms, maintained in an 8-12-week
follow-up. Second, Shah et al. [67] designed an adaptation of existing parent
training approaches founded in operant conditioning and social learning
theory (e.g., contingency management and behavior management
techniques) [68-70], to incorporate values culturally appropriate in India.
Doing so involved adding a biological perspective, home role-playing tasks to
improve generalization, incorporated extended family in line with
collectivistic values, and spiritual methods like yoga and meditation to
reduce stress, that together may be viewed as adding metacognitive
awareness into the training. The 10-week training program (n = 41) produced
significant benefits in symptoms (inattentive & hyperactive) and school
performance & classroom behavior, with benefits comparable regardless of
whether the child was on medication, thus highlighting potential
complementary value of benefits. It is notable that the benefits were reliable
despite average completion rate being 6.89/10 sessions. Finally, Hahn-
Markowitz et al. [66] reported significant increases in parent self-efficacy
across 5/7 measured constructs, following a 10-week cognitive functional
training program that uses metacognitive learning of executive strategies
(e.g., stop, do/persist, check, plan) (n = 50/group, cross-over design). This
result is consistent with parent-reported increases in awareness, reduction
in guilt/blame and stress, and improvement in parent-child relationships &
self-reliance, reported by Shah et al. [67] and others [71,72].
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Table 2. Metacognitive elements in psychosocial interventions in ADHD.

Author Year Mean Sample Size Training Outcome
Age T/Capup Program MC Dose Control Subjective (Scales) Objective
T/Crp M/D/W (Tasks)
Parental Training
Frisch etal. [65] 2023 54 39/33 Parental Raising awareness -/1/8 Waitlist Impulsivity™, -
(17f total) Occupational via examples Inattention, Parent-
-/- Executive reported ability to
Training complete daily
routines™
Shah et al. [67] 2021 9.6 36(2f)/- Parent Skill Cultural adaptations 90/1/10 - Inattention”, -
-/- Training (discuss biological Hyperactivity”,
Intervention perspective, role- School
playing, yoga, Performance”,
meditation) Depression/Anxiety
Hahn-Markowitz 2018 8.5 50(171)/49(14f) Cognitive- Metacognitive 60/1/10 Waitlist Self-reported -
et al. [66] -/- Functional learning of executive (Cross- parenting efficacy™
Intervention strategies Over)
Tamm et al. [72] 2014 5.2 24(6f)/- EF skill training +  Explicit in child 60/1/8 - Inattention”, NEPSY (following
-/ parental training  lessons + parent as Hyperactivity”, EF*,  directions”, WM,

teacher

MC index”

control efficiency”,
visual SA, MR,
inhibition,
concurrent
efficiency)
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Table 2. Cont.

Author Year Mean Sample Size Training Outcome
Age  T/Capup Program MC Dose Control Subjective (Scales) Objective
T/Crp M/D/W (Tasks)
Adult CBT
Solanto etal. [73] 2010  41.7 45(32/)/43(26f) CBT (time, Explicitly present, 2/1/12 Supportive  Inattention’, EF’, -
-/- organization, discuss, and train the therapy On-Time
planning) application of Management &
executive strategies Planning”,
Depression/Anxiety,
Self-Esteem
Solanto et al. [74] 2018  35.3 29/29 (younger, 41f)  As above As above (tested in 2/1/12 Supportive  Inattention’, EF", -
& 12/14 (older, 17f) older adults) therapy On-Time
56.2 -/- Management &
Planning”, MC-
Index(lder only)
Solanto et al. [75] 2021 22.6 18(100)/- As above As above (adapted to  2/1/12 - Inattention”, EF”, -
-/- academic tasks) On-Time
Management &
Planning”,
Depression/Anxiety,
Worry",
Learning Study
Skills”
Safrenetal. [76] 2005 45.5 16/25 Medication + CBT  Practice of 8 sessions Medication = ADHD symptoms”, -
- (organizing, compensatory in3 alone CGI", Anxiety",
planning, time, strategies modules Depression”
adapting
thinking)

Notes. " significant in ADHD training group, ™ significant in ADHD training group at follow-up, significant in all training groups (ADHD and non-ADHD), ' significant in all training groups at follow-

up, T/C = training/control (a “” indicates that this group was not included in study), TD = typically developing, (f/ = number of females in sample, MC = metacognitive training, M/D/W =

minutes/days/weeks, EF = executive function, MR = matrix reasoning, SA = selective attention, CGI = clinical global impression.
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It is notable that the trainings did not improve inattentive symptoms in
one study [65], and anxiety/depression scores in another [67] (also see CBT
training Table 2), perhaps suggesting that parent training is less effective
at scaffolding cognition or internalizing behaviors, than social or
externalizing behaviors. If so, it may serve as a complement to programs
that target metacognitive and/or skill training in children, as described in
the previous section. Though research to address this question is lacking,
relevant results were published by Tamm et al. [72] who, in a feasibility
study, incorporated parent training within a combined metacognitive and
executive skill training program in a small sample of children with
combined-type ADHD (Age = 5.2 years, n = 24). The program included 60
min group training sessions, for 8 weeks, in which naturalistic activities
were used to teach executive function skills, along with metacognitive
reflection on skill understanding and performance strategies. Parents met
in groups for analogous training that included metacognitive reflection on
situations in which skills may be needed, and practiced implementation to
be repeated in the home. Significant improvements were reported in 3/7
objective assessments of visual attention (NEPSY [77]), and in self-reported
symptoms and scales of executive function. However, as a control group
was not included, replications are warranted. Notably, and consistent with
reports by others [67], the parent satisfaction ratings were high, with
average rating of >5 on a 7-point Likert scale and 96% completion rate. In
sum, this work supports the notion that parent-child metacognitive
training has the potential to produce a mutualistic relationship that can
support skill training in ADHD, while highlighting the need for further
research with emphasis on objective outcomes and appropriate controls.

CBT in Adult ADHD

In the case of adult ADHD, reports of treatments targeting
metacognitive awareness are fewer and nested within the context of
cognitive behavioral training programs (CBT). It is notable that some have
debated whether such approaches truly address metacognition [78].
However, as articulated by Moritz et al. [79], it is difficult to dispute that
CBT approaches, by nature of including self-reflection and experience of
targeted cognitions or behaviors, satisfy prevalent definitions of
metacognition [31] by way of fostering metacognitive knowledge and
experience. Thus, the debate may be in terms of degree to which a given
CBT program incorporates metacognitive awareness, though
operationalizing which programs do or do not include metacognitive
elements is a clear challenge. Here we review programs that explicitly
discuss metacognitive awareness or strategy or assess metacognition in
outcomes.

In ADHD, CBT programs that meet these criteria include Solanto et al.
[73-75] and Safren et al. [76] (Table 2). Solanto et al. [73] developed a 12-
week (2hr/week) CBT that focused on time management, organization, and
planning skills, and integrated discussion of and reflection on cognitive-
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behavioral strategies to promote metacognitive awareness. Compared to
supportive therapy (n = 43) that lacked such discussions, the treatment
group (n = 45) improved on Adult ADHD Investigator Symptoms Rating
Scale [80] assessment of inattention, Conners inattention and memory
scales, as well as time management sub-scales and self-rating executive
functions scores. Improvement was significantly larger than in the
supportive therapy group (p < 0.05). The treatment group also showed
lower attrition (16% vs 37%) and higher responder rates (42.2% vs 12%)
than the supportive therapy group [73]. A randomized controlled trial
(RCT) of the program was subsequently performed in older adults with
analogous results [74]. More recently the program was adapted to
academic environment needs of college students with positive results in a
feasibility trial that did not include a control group [75], including
replication of low attrition (17%) and 67% completion rate for home work
exercises, previously shown to improve treatment outcome [73]. A
comparable CBT program was described by Safren et al. [76,81] which
focused on the training of “compensatory strategies in organizing and
planning, coping with distractibility and enhancing optimal thinking
strategies”, reporting decreases in ADHD symptom severity (effect size =
1.2) and clinical global impression (effect size = 1.4), and 56% responder
rate in the treatment group (n = 16, medication + CBT) when compared to
a group on only pharmacological treatment (n = 15, responder rate 13%).
In sum, the existing data suggest positive effects from CBT that
incorporates metacognitive awareness strategies in adults with ADHD,
though the small number of adequately powered and controlled RCTs, and
lack of objective measures in this domain warrant further studies.

Metacognition in mindfulness training

An additional domain of treatment in ADHD that features elements of
metacognition is that of mindfulness and meditation training. Mindfulness
meditation techniques aim to foster awareness to one’s present experience,
through silent sitting, walking or purposeful attention to daily activities.
Such programs thus engage intentional self-regulation of attention [82,83],
which falls within the definition of metacognitive awareness. Unlike the
context of skill training or psychosocial interventions, mindfulness
training does not target a specific ADHD symptom or skill. However, ADHD
treatments based on mindfulness meditation activities have been
developed, in part motivated by proposed associations between
mindfulness and neural systems of attention [82,84], and could offer a
valuable assessment of whether generalized awareness training is
sufficient to improve ADHD skills over skill training. Numerous systematic
reviews and meta-analysis have been published on the efficacy of
mindfulness-based training programs in ADHD [30,85-91], and thus we
focus here on summarizing key trends. Across meta-analyses, mindfulness
and meditation training programs report significant reductions in ADHD
symptoms (Hedges’ g = -0.17 to 4.03 [85] with most studies in the medium
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to large effect size range), with comparable, large effect sizes across self-
reported and other-reported symptoms [90]. In three meta-analyses, the
effect size was reported as larger in adults than children [30,88,90].
However, assessment of evidence quality suggest high bias is prevalent
across reviewed studies [30,87,89,91], leading some to conclude that
despite significant effects the evidence is methodologically insufficient to
support meditation-based therapies for ADHD [30]. As such, data on the
efficacy of mindfulness in ADHD is inconclusive, warranting further study.

Role of metacognitive ability

Finally, it is of note that metacognitive training, in any context, relies
on metacognitive abilities. Thus, it is pertinent to ask if metacognitive
training in ADHD bestows benefits via the training of metacognitive ability
itself or if it scaffolds skill training, in line with the supportive role of
metacognition in self-regulated learning (e.g., by way of engaging
executive functions like planning [92] or by increasing resilience to
anxiety through motivation [93]). One way to address this question is to
ask, is metacognitive ability preserved in ADHD or does it differ, along
with executive function performance with which it is intricately
intertwined [94,95]. At first glance the findings are mixed. One recent
study of 7-14-year-old children (n = 60 with ADHD), reported that scores
on the Metacognitive Awareness Inventory were significantly lower in
kids with ADHD than those without and correlated negatively with
symptoms of ADHD as well as depression and anxiety. Yet, two other
studies, report no group differences in metacognition. Slobodin et al. [96],
also in 7-10 year old children with ADHD (n = 190), found that self-ratings
of inattention correlated with objective performance scores on a sustained
attention task, suggesting accurate self-awareness. Similarly, in adults,
Butzbach et al. [97] (n = 47 ADHD, n = 47 non-ADHD) replicated
performance deficits in attention in ADHD but did not find group
differences in ability to estimate own performance in executive function,
and memory. A small effect-size for over-estimation of attention was
reported in participants with ADHD.

Thus, a global deficit in metacognition in ADHD is not supported by
existing data. Further clarity on the discrepant findings may be gained
from studies that use componential or multi-dimensional assessments of
metacognition. For instance, Pezzica et al. [98] used a Children’s
Awareness of Attention through Drawing tool to assess metacognition in
92 primary school age kids (n = 45 with ADHD, 5-11 years). They coded
visual representations of attentive and inattentive constructs in children
across five dimensions of awareness (behavioral, pragmatic, cognitive,
social, and emotional). They found that children with and without ADHD
had similar representations of attention versus inattention suggesting
similar metacognitive constructs. They differed however in ability to
organize educational tools and in the emotional state associated with
school, with more negative emotion in visual representations of school in

] Psychiatry Brain Sci. 2024;9:e240006. https://doi.org/10.20900/jpbs.20240006



https://doi.org/10.20900/jpbs.20240006

Journal of Psychiatry and Brain Science 14 of 22

children with ADHD. This difference emerged with age (8-11 > 5-8 years).
This finding supported the conclusion that in children with ADHD,
negative feelings around attention increase with age, potentially through
social learning and self-awareness around the deficits. This conclusion is
consistent with the results of an adult study (n = 40 ADHD, n = 42 non-
ADHD), in which a sub-component analysis of responses on the
Metacognitions Questionnaire-30 (MCQ-30) revealed that only the score on
the confidence subscale of the MCQ-30 predicted inattentive scale scores,
and there were no group differences in a score of general cognitive
consciousness. These studies suggest that metacognition in individuals
with and without ADHD is not reliably different, and thus metacognitive
training may exert positive effects through scaffolding of executive
function or motivational processes needed for behavioral management.

OUTSTANDING QUESTIONS & CONCLUSIONS

The reviewed data highlight both that metacognitive approaches have
potential in supporting symptom management in ADHD, and that much
research in this domain is needed and warranted. The premise that
metacognition may serve to support symptom management is bolstered
by evidence of metacognitive awareness in individuals with ADHD.
Educational context, where research reports are most numerous and
report positive effects in objective assessments and near and far-transfer
following training, offers a valuable foundation for future research
designs that include objective quantifiable outcomes. Notable
methodological gaps include refinements on the relative contributions of
metacognitive elements versus skill training in combined approaches,
continued development of objective assessments, especially in
psychosocial approaches such as parental training and CBT (cf., Table 2),
and systematic assessment of metacognitive training in adult ADHD,
which is sparse. The need for objective outcomes is particularly important
for reducing attrition rates in self-report of symptoms, which reduces the
impact of long-term follow up studies [65,67].

Furthermore, given increasing notice of gender differences in ADHD
symptoms and outcomes [99-102], the role of gender in effects of
metacognitive training in this population is an important understudied
research goal. In the reviewed studies, a bias towards males was present
across study samples (Table 1 mean = 33% females, Table 2 mean = 40%
females). Though 5 of the 17 reviewed studies included gender as a
covariate or moderating variable and found no significant effects
[60,61,65,66,73], the role of gender will require additional systematic study
especially in larger samples. Similarly, the effect of age on efficacy of
metacognitive training warrants further study. In the reviewed studies
significant results were reported in children as young as five, though with
the scaffolding provided by the educator or parent potentially playing a
significant part. Finally, it is notable that metacognition may play an
important role in shaping other existing alternative treatments such as
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neurofeedback or some digital interventions (e.g., brain training), that do
not currently involve metacognition and thus are not considered in the
reviewed works. In conclusion, metacognitive training, with focus on
awareness and self-regulation, both shows clear potential to support
symptom management and warrants research across several domains,
thus defining a distinct frontier in the field of ADHD treatments.
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