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Abstract

Metacognition is among the current controversial neuropsychological topics which-had its influence on cognition in ill and healthy individuals. Many cognitive
failures that (TBI) patients endure are not tackled in standardized protocols of cognitive rehabilitation efforts. One of the debilitating features of (TBI) is the lack of
self-awareness of the disease. Metacognitive training can help in diminishing rehabilitation resisting obstacles. Not many studies to our knowledge have been done on
meta-cognitive rehabilitation efforts in the case of (TBI) patients. In this review, electronic database is searched in strict inclusion exclusion criteria, eight studies have
been included in a descriptive analysis. This might determine the power of evidence on the effect of metacognitive skills and strategy training on cognitive function in
(TBI) patients. Studies recruited ranged from addressing executive function, social skills, to general cognitive competences. All of the studies proved the significance
of metacognitive interventions in altering cognitive rehabilitation outcome but more attention should be given to the generalization of learned skills to daily life.

Introduction and Literature

(TBI) can influence several levels of cognitive function depending
on the severity and site of the injury. One of the most weakening
consequences is the unawareness of the patient’s error or the illness
itself. This stands out as a great hinderer for rehabilitation efforts. The
knowledge of someone’s circumstances can be referred to as meta-
knowledge. Metacognition is similarly the cognition of cognition
or, if put simple, the ability to introspect personal thought and
cognition. Metacognitive interventions aim to elevate the patient’s
awareness of his situation and the surrounding and teach him better
strategies to address his fallibilities. The main point of strength that
arms the injured patient with during metacognitive training is
realizing his errors and increasing his capacity to auto-correct them.
If metacognitive interventions proved successful, many rehabilitation
resistance can be decreased by raising the self-awareness and insight in
the patient’s eyes. In addition to raising the efficacy of rehabilitation,
many caregivers and family members will find better guided ways to
deal with the patient as they better understand the “denial of state” they
accuse the patient to produce. Metacognitive training can also address
other functional domains of cognition that can be later on investigated.
Literature has been conducted on the efficacy of metacognitive
training or other approaches which have been formulated based on
metacognitive principles and have proved themselves significant.
With that mentioned, metacognitive training doesn’t seem to be the
most spontaneous and direct preliminary step done when conducting
psychometric assessment for post hospitalization care. To better assess
where metacognitive training and strategy training has evolved and
hence decide whether cognitive rehabilitation and (TBI) assessment
protocol classification steps should be reconsidered, evidence should
be accumulated and collected. This will help clinicians include
metacognitive training as an initial pre/post assessment outcome and a
protocol in neuro-rehabilitation and cognitive rehabilitation.

Objective

This review aimed to determine the effect of metacognitive skills
training on global and secondary cognitive function in Traumatic
Brain Injury Patients.
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Methods

Using the “Preferred Reporting Items for Systematic Reviews
and Meta-Analyses” (PRISMA) 2009 guidelines, one researcher
independently performed the search using two database namely;
National Library of Medicine (Pubmed) and Cochrane Library.

Criteria for considering studies for this review

Types of studies

Randomized Clinical Trials were included in addition to single and
series case studies which had an experimental design.

Types of participants

Pediatric and adult participants suffering from TBI (mild, moderate,
to severe) were recruited. Studies were selected where participants were
matched. Participants with head injuries that were not considered as
TBI were excluded.

Types of interventions

Metacognitive intervention as an intervention: Interventions
that are specifically targeted at restoring components of metacognition
or any of its relevant aspect such as self-awareness or mediated learning
were included. In this sense, if metacognitive skills training was
performed in combination with another technique that would be by
definitions also metacognitive, the study would be included. However,
if the metacognitive intervention was used in combination with another
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intervention that was not encompassed under metacognition then the
study wouldn’t have been recruited.

Metacognitive intervention as a comparison control: Metacogni-
tive interventions in the systematic review performed in the presented
study intend to study the effect of (MST) as the direct cognition effector
but many studies recruited used (MST) as a control intervention and
hence were not recruited.

An intervention with Metacognitive objectives: It must be
noted that some metacognitive interventions would not be in
abstract or keywords referred to as “metacognitive” intervention but
as “mediated learning” or “error awareness” or any other naming
but will be representing a module within metacognitive components
of intervention and will be asserted in the full text of study as a
metacognitive intervention.

Types of Outcome Measures: global cognitive function or
components within cognitive function

The gold standard of outcome measurement is pre- versus post
assessment differential in functional status [1].

The primary outcome is global cognitive function, and the
secondary outcomes are components of cognitive function but, as most
studies which address cognitive function as a global primary outcome
would be having cognitive rehabilitation as an effector instead of
(MST). For this cause, any component of cognition or a component
of cognition compartments studied was considered. This includes:
social competences, executive function, error detection, discourse and
speech, etc.,

Results

Electronic Search Results

The electronic searches yielded 393 records and, after the initial
screening of titles and abstracts by the review author (SM), (376)
irrelevant papers were eliminated. (21) studies were to be included
according to the pre-set inclusion criteria but (11) were excluded for
a total of (8) studies to be finally eligible for the descriptive analysis.

Thus, 8 studies were eligible for inclusion (71 participants) in this
review [2-10].

Discussion and Description of Results

Summary of main results

Out of the 8 studies included, studies related to four key
comparisons: Metacognitive interventions targeting error awareness
and self-correction (2 studies) [8,9]. Metacognitive interventions
targeting executive function (3 studies) [3,6,10]. Metacognitive
interventions targeting social competences (2 studies) [2] and
Metacognitive intervention targeting global cognitive function with
focus on problem solving in one study [11]. All studies proved efficacy
and significance of their proposed interventions as they have reported.

Significance of Studies

Metacognitive interventions targeting error awareness and self-
correction: It is good to note that executive functioning encompasses
error detection and self-regulation and hence interventions which as
stated above targeting self-regulation can be considered in the same
set [12] yet and after reviewing literature and due to the specificity of
self-awareness and regulation debilitation as a major concern in TBI,
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it has been reconsidered as a category on its own especially that studies
targeting executive function addressed it as a global executive function
and not branched or specified. The two studies [8,9] were conducted
by the same first author and aimed to apply metacognitive skills
training sessions in comparison to other behavioural interventions
and used appropriate instrument to measure outcome and monitor
psychological functioning alongside. Both studies showed significant
decrease in error frequency and a significant increase in error detection
which shows that (MST) can have a positive effect on error awareness
in TBI patients. To better appreciate the importance of (MST) in error
awareness, one must know that poor awareness of behavior, emotions,
and disability had been linked to less rehabilitation efficacy and more
resistance. Better awareness of mistakes and errors would practically
decrease forgetting to lock the doors for example which will by product
increase the patient’s independence and decrease the need and worry
of the caregiver to stay around [13]. Gaining better cognitive control
of consciousness will help the patient enhance his sustained attention
versus distractibility that he usually suffers from [14].

Metacognitive interventions targeting executive function: A
successful holistic rehabilitation program aims to address the ability to
generalize skills remediated at the center to the daily life of the patient.
This ability to generalize and extend the mediated learning of skills is
better enhanced by cognitive flexibility that is one of the components
of executive function [12,15]. In those studies, generalization was
addressed. Group analysis showed a significant improvement in
executive function and the investigation of the efficacy of the Cognitive
Orientation to daily Occupational Performance (COOP) approach
also showed significant results for the extension of the learned
skills to the daily life activities [3,6,10]. The third study though used
Goal Management Training but showed union of intersection with
Metacognitive Skills Intervention and has also extended its area of
investigation to detect whether those generalized concepts can extend
to long time after the injury [10]. Unfortunately, this was not achieved
and the self-informant questionnaires showed that the skills couldn’t
be generalized from the clinic/center to daily life activities. The study
itself recommended further improvements and elaborations on this
level even though (GMT) proved itself efficacious in the rehabilitation
of combat veterans specifically in the executive function aspect.
Transfer and generalization of strategy is essential in any executive
function enhancement regime [16] because it is not enough to regain
skills strictly in clinic. Add to that, our perception and view of learning
shouldn’t be solely depending on the learned subject. If a clinician is
trying to address a certain skill (cooking a meal for example), planning
as conveyed by neural behavior is not restricted to planning the steps
to cooking the meal only, instead, it is a generalized gained skill that
will affect all “To-be-planned” subjects. Insight this, if generalization
fails to be significant then the intervention might (and might not be)
successful in clinical contexts only - one of the problems caregivers and
family members argue about- because it is of major clinical importance
to maintain treatment [17]. Clinicians are not only interested in
documenting impairment but are also interested in developing
functional goals of therapy.

Metacognitive interventions targeting social competences:
Social communication was addressed in two studies [2,4]. Yet, in
the Remediation of Social Communication Study, the metacognitive
intervention targeted social communication but the outcome of
social communication was assessed by linguistic measures which
divert the focus from a social context to a language discourse one
(Profile of Pragmatic Impairment in Communication (PPIC) was

Volume 7: 2-5



Makka SA (2020) Metacognitive skills training effect on cognitive function in (TBI) patients. A Systematic Review

used in addition to other instruments). Nonetheless, discourse is an
essential component in social skills and communication especially
that cognitive functional domains include language and cannot be
perceived as unique circuits each serving the function on its own [18].
The second study was a modified intervention that was originally
created to rehabilitate schizophrenic patients and have been divided
to eight interesting modules that do not solely focus on social skills or
communication [2]. All studies showed significant results. It is good to
mention that even though social communication is a very prominent
feature in many brain injury conditions as well as neuropsychiatric
conditions, up until 2019 there has not been a gold standard social
competencies assessment tool [19]. This means that the significance of
the upper mentioned interventions can be enhanced by the reliability
and sensitivity of the instrument used.

Metacognitive intervention targeting global cognitive function
with focus on problem solving: In this single study [11], problem
solving principles depending on metacognitive concepts were
trained and administered and were to be investigated without a prior

(393) Studies were
identified by database
search and grey literature

(21) studies were
considered for inclusion
after being screened

twice by same author and
assessed for full text

(8) studies were included and
eligible for data extraction, bias
assessment, and then meta-
analysis

direction or direct outcome measure. For this cause and as it can be
seen, 5 outcome measures were selected and used; Test of Nonverbal
Intelligence-3 (TONI-3) which measured non-verbal abstract
reasoning abilities, Metacomponential Interview (MI) which measured
metacognition, Interpersonal Negotiation Strategies Interview (INSI)
which measured problem-solving functional behaviour in social
situations, Behavior Rating Inventory of Executive Function (BRIEF)
which measured problem-solving functional behaviour in the home
environment, and the Canadian Occupational Performance Measure
(COPM) which measured self-perceived goal-directed functional
behaviour individually. Up to the reviewer’s knowledge, the outcome
measures seem to be dispersed and not fully focusing on a single aspect
of cognition as this is prevailed in the title of the study as “The effects of
problem-solving skills training based on metacognitive principles for
children with acquired brain injury attending mainstream schools”. It
yet showed significance on all levels of outcome measures as reported
by the study [11,20-28]. Better links should be established between the
outcome measures of this study and the functional goals of the training
[29-34] (Figure 1).

(376) were removed for
being duplicated (226
duplicates) or irrelevant or
not accepted within
inclusion criteria

(5) Outcome measures
or intervention itself (6) No results
was not contextually for study were
representative of found
metacognitive training

(1) Included
from Cochraine

Library

(3) Included
from Grey

Literature

(4) Included

from Pubmed

Figure 1. Study Flow Diagram
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Conclusion

If this review is to be successful, both researchers and clinicians
should make use of it. On the literature level, we were able to detect how
(MST) has been implemented and investigated on different cognitive
levels. It might be the interest of other research domains to study
whether metacognitive function can influence other impairments.
Those impairments are not only cognitive since impression of self plays
a vital role in its functionality as reported by Albert Bandura (who
was the first to introduce the term “Self-efficacy”). People with higher
self-efficacy report higher functionality and wellness of life. Upon the
important discussions in neuropsychology currently is the macro versus
micro understanding of neural networks. One of the causes of this
controversy is the development of the instruments used to detect and
read neural behavior. Another reason is the progress of psychotherapy
and other rehabilitation techniques on the level of behavior altering
and MRI detectable changes on the brain. This assists us in proposing
better framework for our theories and application when it comes to
understanding the brain. If clinicians are to benefit from this study,
MST is not being introduced as a new concept but it is re-affirmed as
a protocol for assessment and behavior for TBI patients more than
simply an approach. Yet, the implementation of this approach must
be better dissected. Literature has shown that metacognitive skills
training is by definition distinct from other approaches which assess
and target EF but metacognitive training sessions and modules are still
relative and contrasting and have not yet evolved to be very different
from executive function rehabilitation approaches - but this can be due
to the wide umbrella of control that executive function has over other
cognitive skills. This contrasting is not creativity yielding as much as it
is uniqueness depriving. Despite metacognitive skills training not being
an official protocol, it still stands out to be an essential part of neuro-
rehabilitation and cognitive rehabilitation. Metacognitive training can
help the patient gain insight and better enhance his error detection
skills whether they were encompassed in his EF or not. From a clinical
background, metacognitive assessment should be an initial phase
added to the post hospitalization rehabilitation in centers equipping
TBI patients with skills and generalized daily activity regimes. If it is
to give two main recommendations; it is to insert metacognitive skills
training in the official protocol of cognitive rehabilitation and other
rehabilitation techniques and consider metacognition as an essential
component to be assessed before rehabilitation. It is also good to
mention that meta-topics are recently being re-explored from new
backgrounds. If this review is to offer anything; then it should be
“reconsideration” of our official protocols in rehabilitation.
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