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Introduction: Moderate to severe traumatic brain injury (TBI) results in complex cognitive sequelae. Despite
hundreds of clinical trials in cognitive rehabilitation, the translation of these findings into clinical practice remains
a challenge. Clinical practice guidelines are one solution. The objective of this initiative was to reconvene the
international group of cognitive researchers and clinicians (known as INCOG) to develop INCOG 2.0: Guidelines
Jor Cognitive Rebabilitation Following TBI. Methods: The guidelines adaptation and development cycle was used to
update the recommendations and derive new ones. The team met virtually and reviewed the literature published
since the original INCOG (2014) to update the recommendations and decision algorithms. The team then prioritized
the recommendations for implementation and modified the audit tool accordingly to allow for the evaluation of
adherence to best practices. Results: In total, the INCOG update contains 80 recommendations (25 level A, 15
level B, and 40 level C) of which 27 are new. Recommendations developed for posttraumatic amnesia, attention,
memory, executive function and cognitive-communication are outlined in other articles, whereas this article focuses

Author Affiliations: Neuro Rebabilitation Program, KITE Research
Institute, Toronto Rebabilitation Institute—University Health Network,
Toronto, Ontario, Canada (Dr Bayley and Mss Patsakos and Kua);
Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario,
Canada (Dr Bayley); Lawson Health Research Institute, Parkwood
Institute, London, Ontario, Canada (Mss Janzen, Harnett, and Mclntyre
and Dr Teasell); Department of Physical Medicine and Rebabilitation,
Schulich School of Medicine & Dentistry, University of Western Ontario,
London, Ontario, Canada (Dr Teasell); The Ottawa Hospital-
Rehabilitation Center, Bruyere Research Institute, University of Ottawa,
Ottawa, Ontario, Canada (Dr Marshall); Monash Sustainable
Development Institute Evidence Review Service, BehaviourWorks
Australia, Monash University, Melbourne, Australia (Dr Bragge);
Acquired Brain Injury Program, Hamilton Health Sciences, Hamilton,
Ontario, Canada, and Department of Psychiatry and Behavioural
Neurosciences, DeGroote School of Medicine, McMaster University,
Hamilton, Ontario, Canada (Dr Velikonja); Living with Disability
Research Centre, La Trobe University, Melbourne, Australia, and Summer
Foundation, Melbourne, Australia (Dr Douglas); Faculty of Health
Sciences, The University of Sydney, Sydney, Australia (Dr Togher); and
Monash Epworth Rehabilitation Research Centre, Turner Institute for
Brain and Mental Health, School of Psychological Sciences, Monash
University, Melbourne, Australia, and Epworth Healthcare, Melbourne,
Australia (Dr Ponsford).

On behalf of the INCOG Expert Panel.

The authors gratefully acknowledge the support of the Ministry of Health of the
province of Ontario, Canada.

The project described in this article was funded through the Ministry of Health
of the province of Ontario, Canada (Lead: Dr Mark Theodore Bayley). The
authors declare that the funders did not participate in the organization of the
project nor the expert panel process, evidence synthesis nor formulation of the
recommendations. The opinions, results and conclusions reported are those of
the anthors. No endorsement by the Ontario Ministry of Health is intended or
should be inferred.

Supplemental digital content is available for this article. Direct URL citation
appears in the printed text and is provided in the HTML and PDF versions
of this article on the journal’s Web site (www.headtraumarehab.com).

This is an open-access article distributed wunder the terms of the
Creative Commons Attribution-Non Commercial-No Derivatives License
4.0 (CCBY-NC-ND), where it is permissible to download and share the
work provided it is properly cited. The work cannot be changed in any way or
used commercially without permission from the journal.

The anthors declare no conflicts of interest.

Corresponding Author: Mark Theodore Bayley, MD, FRCPC, KITE Re-
search Institute, Toronto Rebab, University Health Network, 3rd Floor East
Wing, Ste 3-102-11, 550 University Ave, Toronto, ON M5G 2A2, Canada
(mark.bayley@ubn.ca)

DOI: 10.1097/HTR.0000000000000838


www.headtraumarehab.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:mark.bayley@uhn.ca
http://creativecommons.org/licenses/by-nc-nd/4.0/

187ZIMNZIDBPXZOBBAROATIAEIDYIASALLIAIPOOAEIEAHION/AD AUMYTXOMADYO!

IWXYOHISABZIaY 1o +erNIOITWNOTZTARYHJASHN QYL AQ geyalewnespeay/wod mm| sfeulnol;/:dny woiy papeojumoq

¥202/50/60 Uo

8 JournAL oF HEAD TRAUMA REHABILITATION/ JANUARY-FEBRUARY 2023

Sor the treatment of CNS injury, traumatic brain injury

on the overarching principles of care for which there are 38 recommendations pertaining to: assessment (10 rec-
ommendations), principles of cognitive rehabilitation (6 recommendations), medications to enhance cognition (10
recommendations), teleassessment (5 recommendations), and telerehabilitation intervention (7 recommendations).
One recommendation was supported by level A evidence, 7 by level B evidence, and all remaining recommendations
were level C evidence. New to INCOG are recommendations for telehealth-delivered cognitive assessment and
rehabilitation. Evidence-based clinical algorithms and audit tools for evaluating the state of current practice are
also provided. Conclusions: Evidence-based cognitive rehabilitation guided by these recommendations should
be offered to individuals with TBI. Despite the advancements in TBI rehabilitation research, further high-quality
studies are needed to better understand the role of cognitive rehabilitation in improving patient outcomes after TBI.
Key words: cognitive rebabilitation, guidelines, knowledge translation, neuropsychology, rebabilitation, therapeutic approaches

ODERATE TO SEVERE TRAUMATIC

BRAIN INJURY (MS-TBI) is a significant
public health concern. It can cause cognitive deficits,
as well as other impairments, that have a serious impact
on an individual’s independence in daily living and
relationships. Hundreds of research trials have explored
the impact of rehabilitation on cognitive impairments
post-TBI; however, there remains a significant gap in
translation of research evidence into frontline clinical
practice.! Due to the complexity of interventions
available, clinicians need assistance in deciding which
cognitive rehabilitation interventions apply to which
person with TBI; clinical practice guidelines (CPGs) are
a proposed solution. CPGs are systematically developed
statements to assist practitioner and patient decisions
about appropriate healthcare for specific clinical
circumstances.”> CPGs provide evidence-based practice
recommendations and offer concise instructions to
guide healthcare services and are considered promising
tools for improving healthcare.3"® Previous work by the
international panel of experts in cognitive rehabilitation
after TBI (referred to as the INCOG team), including
clinicians, researchers, and knowledge translation
experts, found that few TBI CPGs had a high-quality
development process, and few provided clinicians
with implementation tools and criteria for auditing
their practice.” To address this gap, specifically in
cognitive rehabilitation post-TBI, the INCOG team
published the first version of INCOG guidelines
(2014).313 The purpose of this article is to provide
detailed methodology for the development and update
of the INCOG guidelines. Further, this article also
included principles and telerehabilitation techniques
for cognitive rehabilitation.

SCOPE AND PURPOSE

The purpose of the INCOG 2022 guideline is to pro-
vide evidence-based recommendations for the cognitive
rehabilitation of persons with MS-TBI in all relevant
phases of care. These guidelines aim to improve patient
outcomes and reduce the impact of cognitive deficits
on individuals after TBL. Although the literature re-
viewed was largely focused on MS-TBI, there were some

studies that also included people with mild TBI, and
some approaches may be applicable with this group.
The team decided not to cover mild TBI because of
the multifactorial nature of cognitive complaints in
this group and the challenge of comparing rehabilita-
tion outcomes across levels of severity. The guideline
covers key areas of cognitive rehabilitation including
assessment and intervention for posttraumatic amne-
sia (PTA), attentional deficits, memory impairment,
cognitive-communication disorders, and executive dys-
function. It is not the purpose of this guideline to cover
the assessment of low level of consciousness, or the man-
agement of posttraumatic behavioral disturbances, or
mood and adjustment disorders, including depression,
as these other topics required more detailed review by
experts in mental health. The guideline was also not in-
tended to cover deficits more commonly associated with
focal brain injury including aphasia, visuoperceptual
deficits, acalculia, and apraxia. Comprehensive coverage
of treatment for these deficits can typically be found in
stroke guidelines.!#:1°

TARGET USERS

The primary users of INCOG 2022 are anticipated
to be healthcare professionals. However, it may also be
used by stakeholders (ie, policy makers, funding bodies)
or rehabilitation support workers who provide, or make
decisions about, rehabilitation care for persons with
TBI, and persons with brain injury and their families.

TARGET POPULATION

The target population for whom these recommenda-
tions are developed includes adults 18 years and older
with MS-TBI and residual cognitive impairments. MS-
TBI is defined by a Glasgow Coma Scale score of less
than 13 at any point following injury. This guideline
does not cover children as there are limited studies and
challenges in appraising cognitive rehabilitation inter-
ventions in children who still have developing brains.
While there were some systematic reviews, we were un-

able to find a CPG for children.1¢:17
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METHODS

INCOG guideline update

The INCOG guideline update followed a rigorous
process that is based upon the guideline adaptation
cycle by Graham and Harrison!® (outlined in Figure 1)
including these steps:

1. Convene an international expert panel in cognitive
rebabilitation. The INCOG team identified mem-
bers of the panel that were willing to participate
again and some new members. The expert con-
sensus group included all professions usually
engaged in cognitive rehabilitation (ie, neuropsy-
chology, occupational therapy, speech-language
pathology, physicians, and physical therapists),
researchers, and individuals with guideline devel-
opment expertise. All members participated in
the development of the principles of care recom-
mendations and smaller expert groups, specific to
each cognitive domain, were created to develop
those recommendations.

2. Update literature search. A systematic search (2014
to July 2021) of multiple databases (Medline,

Embase, Cochrane, CINAHL, and PsycINFO) 3.

was conducted to identify MS-TBI articles pub-
lished in the English language since the original
INCOG. The search consisted of terms related
to brain injury and cognition, as well as the
specific domains of attention, memory, executive
functions, and cognitive-communication/social
cognition. A search following the same method-
ology was conducted specifically for PTA. The full
search strategy can be found in the Supplemental
Digital Content (available at: http://links.lww.
com/JHTR/A632). All references were exported

1. Re-convene
International  expert
panel in Cognitive
Rehabilitation (CR).

Update
in 2025
"9, Guideline users

th
recomglrrleor:cliézu%ns for INCOG 2.0

implementation and
auditing

*10. Use audit tools to
determine current CR
practice.

algorithms. Prepare
publication.

—

*7. Update audit tools to
assess adherence fo

and refined using Endnote X9 (Clarivate, Pennsyl-
vania). After duplicates were removed, all articles
underwent a title/abstract screen, and if appropri-
ate a full-text review, by 2 independent reviewers.
Articles were extracted and provided to the work-
ing groups if they met the following criteria: (1)
interventional study, (2) more than 3 participants,
(3) human participants, (4) at least 50% of the
participants had am MS-TBI, and (5) mean age
of participants was 18 years and older. Systematic
reviews and meta-analyses were separated from
the search and summaries were provided to the
expert panels. All relevant references from 2014
were consolidated into a reference library that
was made available to the author teams. A de-
tailed PRISMA flowchart can be found in the
Supplemental Digital Content (available at: http:
//links.lww.com/JHTR/A632). Research articles
meeting inclusion but published after July 2021
were added based on the discretion of the expert
panel. The Evidence-Based Review of Acquired
Brain Injury (ERABI: www.erabi.ca) was cross-
referenced to ensure no articles were missed.
Search and retrieve guidelines. A systematic Medline
search (2014 to October 2021) was conducted
to identify new MS-TBI and cognitive rehabil-
itation evidence-based guidelines. An internet
search (ie, Google and guideline search sites) was
also conducted. Search terms and results can
be found in the Supplemental Digital Content
(available at: http://links.lww.com/JHTR/A632).
Guidelines focused on MS-TBI and published in
English were reviewed. Recommendations were
only included if they specifically focused on cog-
nitive rehabilitation.

2. Update literature
search

3.Search and retnieve
Traumatic Brain Injury
(TBI) guidelines.

Recommendations
Adaptation and J

i Development Cycle 4.Map evidence and

guidelines tothe
recommendation matrix.

—_—

5. Working group
meelings to update
r?l?l(:(JGpd

recommendations.,

recommendations.
*6. Update clinical
algornithms.
*INCOG added process steps

Figure 1. INCOG 2022 recommendations adaptation and development.
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4. Map evidence to guidelines in matrices. Matrices

were created based on the original INCOG 2014
recommendations. Recommendations abstracted
from the new guidelines identified through the
search were added to this matrix. For each
recommendation, a synopsis of evidence was pro-
vided (e, studies, systematic reviews, and meta-
analyses). Evidence synopses for newly emerging
areas were flagged for the panel as potential new
recommendation topics.

. Working groups were convened to update the guide-
lines. Panel experts reviewed the matrix and new
evidence prior to convening. During a series of
videoconference meetings, each group discussed
and arrived at a consensus as to the recom-
mendations for the following 6 topics: prin-
ciples of cognitive assessment or intervention,
PTA, attention, memory, executive functions, and
cognitive-communication. Occasionally, the ex-
perts identified studies that provided background
regarding a topic or were in press. These were
then abstracted to determine whether they met
inclusion criteria. The experts either updated
recommendations or articulated novel recom-

process included examining the inclusion and
exclusion criteria for each study. This process
aided in the identification of decision points and
characteristics upon which clinicians could tailor
treatment to an individual person with TBI and
their cognitive impairments. By understanding
the subpopulations of patients with TBI to whom
the evidence applies (eg, considering time post-
injury, severity of memory impairment, or types
of comorbidities), the team derived a consensus
as to what treatments are appropriate for each
individual with TBL

. Update aundit tools. Clinical care may be improved

if clinicians follow guideline recommendations;
audit and feedback can be an effective method
for promoting guideline uptake.!*-2! Therefore,
the INCOG 2022 guideline team identified and
prioritized the finalized recommendations that
could be audited within patient health records to
determine adherence to that recommendation.
For each selected recommendation, the group
identified indicators for adherence and where
the information could be found within a patient
medical record.

mendations based on the new evidence while 8. Finalize recommendations grading and tools. The rec-
considering the clinical applicability of recom- ommendations, clinical algorithm, and audit tool
mendations to enhance outcomes for individuals were examined in their entirety for consistency
with TBI. Once a recommendation was drafted, and accuracy. These were then integrated into the
the level of evidence (A, B, or C) was determined INCOG manuscripts. The guidelines were then
based on the strength of the supporting evidence peer-reviewed as part of the manuscript submis-
(see Table 1). Consensus of the working group was sion process by external reviewers. The guidelines
reached when members unanimously agreed to were amended based on these reviews.
the wording and the evidence grading assignment 9. Prioritize recommendations for implementation. The
of all the reccommendations. Each group required next recommended step is for guideline users to
about 3 to 4 virtual meetings per topic to com- identify those areas of practice that they most
plete this work. would like to focus implementation efforts lo-
. Update clinical algorithms. Once the recommenda- cally. The INCOG team intends to audit current
tions were finalized, the working groups reviewed practices to inform future guidelines and im-
the algorithms from INCOG 2014, examined plementation efforts and hopes to update the
individual publications, and drew upon their clin- guidelines in 3 years’ time.
ical experience to modify the algorithms. This 10. Use audit tools to determine current cognition rebabil-

itation practice. Guideline users are encouraged to
audit their current practice.

INCOG level of evidence

grading system LIMITATIONS OF USE AND DISCLAIMER

These recommendations are informed by evidence
for MS-TBI cognitive rehabilitation interventions that
was current at the time of publication. Relevant ev-
idence published after the INCOG guideline could
influence (ie, the strength of the evidence or di-
rectionality) the recommendations contained herein.
Clinicians must also consider their own clinical judg-
ment, patient preferences, and contextual factors such as
resource availability in their healthcare system in their
decision-making processes when implementing these
recommendations.

A: Recommendation supported by at least one
meta-analysis, systematic review, or randomized
controlled trial of appropriate size with relevant
control group.

B: Recommendation supported by cohort studies
that at minimum have a comparison group
(includes small randomized controlled trials) and
well-designed single-case experimental designs.

C: Recommendation supported primarily by expert
opinion based on their experience, though
uncontrolled case studies or series may also be
included here.
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Note: The INCOG developers, contributors, and sup-
porting partners shall not be liable for any damages,
claims, liabilities, costs, or obligations arising from the
use or misuse of this material, including loss or damage
arising from any claims made by a third party.

RESULTS

INCOG recommendations overview

The INCOG 2022 guidelines include 80 recom-
mendations relating to best practice for cognitive
rehabilitation following brain injury. Of these, 27 rec-
ommendations are new to this update. While there
are numerous level A (z = 25) and level B (z = 15)
recommendations, half of the recommendations are
based on level C evidence (ie, consensus of the experts;
40 recommendations). The recommendations for PTA
(n = 6),2 attention (z = 11),> memory (z = 8),%* exec-
utive functions (z = 8),%° and cognitive-communication
(n = 9)%¢ are provided within other articles in this series.
Foundational to all the articles are recommendations for
the assessment of persons with TBI requiring cognitive
rehabilitation (see Table 2; 10 recommendations), as
well as general principles for cognitive rehabilitation
(see Table 3; 6 recommendations) and pharmacolog-
ical management (see Table 4; 10 recommendations).
Despite the growing body of TBI literature, many of
these recommendations remain consensus-based. This
is heavily influenced by the challenges of studying
these foundational overarching principles using rigorous
study designs. In light of the emergence of coron-
avirus disease-2019 (COVID-19) and the impact of the
pandemic globally, there is hastened need to adopt tel-
erehabilitation techniques for cognitive rehabilitation.
As such, this article also provides recommendations
for telehealth-assisted cognitive assessment (see Table 5;
5 recommendations) and intervention (see Table 6; 7
recommendations).

Approach to the assessment and treatment for the
person with traumatic brain injury

INCOG recommends the completion of a detailed
assessment prior to initiating cognitive rehabilitation.
During the early stages of recovery from MS-TBI, in-
dividuals typically progress through a variable period
of loss of consciousness, low level of arousal, and then
PTA. During this phase, comprehensive cognitive assess-
ments are not recommended, as the status of individuals
typically changes hourly and daily. Assessment at this
stage is discussed further in the INCOG guidelines for
PTA.2

Please note that the INCOG team decided that, in
general, we would not specify the battery of tests that
should be used in assessment or evaluation of cogni-

tive domains, given the influence of clinical judgments,
licensing issues, and local preferences. The reader is
referred to systematic reviews of current assessment tools
used in TBI rehabilitation?” and specific guidelines for
cognitive and communication assessment.?8

During an assessment it is necessary to rule out
medical and iatrogenic causes of cognitive impairment
by appropriate medical evaluation and review of all
medications prescribed. Principles for pharmacological
management of cognitive sequelae are included in this
version. Given these principles are foundational to all
pharmacological management, they remain largely un-
changed from INCOG 2014.

Recommendations for telehealth-supported
assessment and telerehabilitation in cognitive
rehabilitation with TBI

Given the COVID-19 pandemic and rapid transi-
tion to telehealth, the INCOG team felt that it was
necessary to develop recommendations for cognitive
rehabilitation that utilizes advanced communications
technology. Telerehabilitation is defined as the indi-
vidualized and personalized delivery of rehabilitation
care and services (including assessment, diagnosis, goal-
setting, therapy, education, and monitoring) using a
variety of technologies including the telephone and/or
internet-based videoconferencing.?’ For the purposes of
this guideline, telerehabilitation involves a minimum of
2 people communicating. It does not include automated
internet or computer-based training that is delivered by
programmed software to the person with TBI without a
clinician or trainer present.

Use of telehealth for assessment may yield different
results than in-person assessment. For example, nonver-
bal cues may not be as apparent, and some information
gleaned from physical examinations may be missed. Un-
fortunately, given the rapid implementation of virtual
care due to the pandemic and the resulting inequities in
access to healthcare, researchers and clinicians have been
compelled to adapt quickly using assessments that ap-
pear appropriate for deployment over telehealth, despite
the reality that these measures have not been evalu-
ated (ie, validity and reliability) properly through that
mode of delivery. Despite the limited number of studies
published thus far, consensus-based recommendations
have been provided. It is important to remember that
in-person and virtual care can be provided as a hybrid
model and should be based on what is best for the
individual with TBI.

Algorithm for individualized cognitive rehabilitation

Clinicians are encouraged to follow the decision algo-
rithm in Figure 2 that outlines how to navigate through
this whole series of guideline topics. After experiencing

www.headtraumarehab.com
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tirmited to those given for more severs levels of
agitation and aggression. When medications are
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manitor the impact on agitation and cognition using
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Following TBI Part I: Post
Traumatic Amnesia

Cognitive Rehabilitation
Following TBI
Part V. Memory

|—.

Mild / Moderate

Figure 2. INCOG 2022 algorithm for clinician decision-making.

an MS-TBI, most individuals have a period of uncon-
sciousness and then PTA. The evidence suggests that
individuals with TBI still in PTA are candidates for func-
tionally oriented rehabilitation and not comprehensive
cognitive assessment and rehabilitation. Recommenda-
tions for management of PTA are provided in the next
article in the series.?2 Once PTA is resolved, detailed
cognitive assessment and rehabilitation strategies should
be offered. The INCOG guideline algorithm suggests
that once a detailed cognitive assessment has been com-
pleted, 4 main domains of cognition may be amenable
to intervention: attention and processing, executive dys-
function, cognitive communication, or memory that
is covered in the relevant sections of this supplement.
The reader is referred to the relevant articles for specific
algorithms for these topics.?*~2

Health records chart audit items to assess adherence
to general recommendations for cognitive assessment
and rehabilitation

Table 7 outlines the items that could be audited
from the patients’ health record. The expert panel
prioritized the recommendations for a comprehensive
evaluation of cognition after resolution of PTA as a
key audit item to ensure that the correct treatment is

prescribed. They also highlighted that the assessment
should be conducted by a professional with training in
cognition (eg, neuropsychology, occupational therapy,
or speech-language pathology). Audit item number 7
also emphasizes the importance of ascertaining that
clinicians have obtained detailed information about the
person with the brain injury from their family and/or
caregivers. The audit items also recognize the impor-
tance of offering cognitive rehabilitation and use of
pharmacological treatments when indicated.

Please note that each subsection of the INCOG guidelines
includes andit criteria specific for that cognitive area.

CONCLUSION

This updated set of cognitive rehabilitation guidelines
was developed using a rigorous process and provides
updated guidance for clinicians. Since the last publi-
cation of the INCOG 2014 recommendations, there
continues to be an increasing number of publications
in the field. Despite the advancements in TBI rehabilita-
tion research, further high-quality studies are needed to
better understand the role of cognitive rehabilitation in
improving outcomes among individuals with TBI. The
team recommends use of the algorithm and audit tools
to support implementation into practice.

www.headtraumarehab.com
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