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Background: Impaired self-awareness (i.e, a lack of insight) is experienced by most individuals who have sustained

a moderate to severe traumatic brain injury (TBI). During the early recovery period post-injury, these individuals

may not be able to recognize their abilities and limitations, hence, negatively impacting their daily life and function.
Although there are assessments and interventions to improve self-awareness after TBI, little is known about how clini-
cians assess and address this impairment in an inpatient rehabilitation setting.

Objective: To examine how clinicians assess, report, and provide interventions for impaired self-awareness after TBI.
Methods: A retrospective chart review was conducted on interdisciplinary rehabilitation clinician entries for individu-
als with TBI (n=67) who received inpatient rehabilitation within a five-year period (2014-2019). A reflexive thematic
analysis was used to identify themes pertaining to self-awareness.

Results: Three themes were generated to explore clinician responses to their clients'impaired self-awareness: 1)
‘recalling and understanding’ described clinician observations of client behaviors and expressions of self-awareness,
2)‘applying and analyzing'identified clinicians providing relevant tasks and advice to clients, and 3) ‘evaluating and
creating’described clinicians actively interacting with clients by providing feedback, guided prompts, and a follow-up

Conclusion: Clinicians produced varied responses to clients'impaired self-awareness after TBI. Findings may help to
develop research priorities and integrated knowledge translation initiatives to increase evidence-based practice for

Keywords: Traumatic brain injury, Self-awareness, Chart review, Occupational therapy

Background

Moderate to severe traumatic brain injury (TBI) can alter
a person’s physical ability, cognitive function, and behav-
ior [1, 2]. An individual may encounter issues with bal-
ance, memory, or fatigue, causing long-term challenges
that affect community re-integration and participation
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[3-5]. These issues often persist and can lead to life-long
physical, cognitive, and psychological consequences [6].
Many individuals experience impaired self-awareness
after TBI [7]. Self-awareness is conceptualised as a per-
son’s knowledge of their abilities and limitations [8]. It is
estimated that up to 97% of individuals with moderate to
severe TBI have displayed impaired self-awareness, how-
ever, levels of self-awareness may improve overtime [9,
10]. The Dynamic Comprehensive Model of Awareness
(DCMA) proposes self-awareness as having two compo-
nents: offline awareness, the knowledge one has prior to
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the task (metacognitive knowledge), and online aware-
ness, the ability to self-monitor and modify behavior dur-
ing and after a task [8]. The DCMA postulates a dynamic
relationship between the offline and online components,
and together these concepts explain how disruptions in
metacognitive knowledge and self-monitoring processes
can influence an individual’s perception of their abilities
when completing a task [8]. This can result in behaviors
such as exhibiting poor judgement, creating unrealistic
goals, and choosing to participate in activities beyond
their capabilities [7, 11, 12]. Deficits in self-awareness
are particularly challenging to address during rehabilita-
tion as individuals do not recognize their limitations and
therefore may not engage in therapy or use compensa-
tory strategies [11, 13, 14]. As such, these individuals can
experience difficulties in performing self-care activities,
maintaining personal relationships, and sustaining a pro-
ductive life [5, 15, 16].

Rehabilitation therapy for self-awareness has been
identified as an essential component of multi-disciplinary
rehabilitation for people with TBI [17, 18]. In order to
assess self-awareness, clinicians can use various compre-
hensive assessments [19]. Assessing impairments in self-
awareness, through standardized or non-standardized
assessments, are considered a priority by clinicians and
are important to promote successful outcomes [19, 20].
There are evidence-based approaches to provide inter-
ventions for self-awareness after brain injury, such as
metacognitive strategy training. This can include teach-
ing individuals to monitor their performance, identify
and correct errors, and generate strategies [21] through
interventions such as the use of video-based feedback
[22] and pause-prompt praise [23, 24]. The multi-context
approach [25] aligns closely with metacognitive train-
ing and proposes strategies that promote generaliza-
tion (transferring of skills from one task to another) to
enhance functional performance [26]. The key compo-
nent to the multi-context approach is metacognitive
training to facilitate self-awareness and self-regulation, as
being able to monitor performance across different activ-
ities and contexts is crucial when generalizing skills [26].
Notably, clinical practice guidelines recognize metacog-
nitive strategy training as a priority to address in rehabili-
tation [20].

Despite valid and reliable outcome measures for self-
awareness and the evidence-based interventions to
improve self-awareness after TBI, there is limited imple-
mentation and uptake in clinical practice [27]. One study
[27] surveyed clinicians on the importance of self-aware-
ness, and the use of instruments to assess impaired self-
awareness. While this study reported a high number of
clinicians who assessed self-awareness, few conducted
assessments using standardized instruments specific to
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self-awareness. There is a gap between evidence-based
recommendations and current clinical practice, in part
due to clinicians experiencing barriers such as lack of
time, lack of access to research, and limited research
skills [28].

The objective of this study is to explore how clinicians
treat self-awareness in inpatient rehabilitation settings in
British Columbia, Canada. By understanding how clini-
cians assess and respond to impaired self-awareness in
clients with TBI, we can identify how clinicians are uti-
lizing evidence-based assessments and interventions to
address self-awareness. Using a qualitative analysis, this
study aims to understand the behavior and responses of
clinicians when addressing self-awareness.

Methods

Study design

A medical record chart review was conducted. Sections
relating to self-awareness were extracted from medical
records of clients who received rehabilitation from GF
Strong Rehabilitation Centre in British Columbia, Can-
ada. Ethics approval was obtained by the Research Ethics
Board of the University of British Columbia. The data are
reported using the COnsolidated criteria for REporting
Qualitative research [29].

Data collection

A convenience sample of medical records of 67 clients
were obtained from GF Strong Rehabilitation Centre,
ranging from the years 2014 to 2019. Inclusion criteria
for medical records were clients: 1) with a moderate to
severe TBI, 2) aged over 19 years, and 3) receiving in-
patient care. Authors AC and RT reviewed the medical
records and extracted comments. All medical personnel
were included in the analysis, regardless of discipline.
Authors AC and RT examined rehabilitation goals for
each client. However, clinicians did not indicate specific
self-awareness goals regarding a client’s rehabilitation
outcomes, but rather, reported on the client’s personal
goals for recovery. Both authors extracted clinician com-
ments about assessments, interventions, behaviors, or
recommendations relating to a client’s impaired self-
awareness. The clients’ demographic data, duration of
stay, and cause of injury were also collected (Table 1).

Reviewers

All authors of this study were female. The authors who
collected data, AC and RT, were masters’ and undergrad-
uate students, enrolled in a clinical graduate program
and a bachelor’s program respectively. Both authors had
previous training and experience working with people
with neurological conditions. Author RM is a gradu-
ate research student while author JS is an academic
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Table 1 Client demographics from medical records Table 2 Number of comments from disciplines
Clients Clinicians n (%)
Age (mean (SD)) 42 (16) Occupational therapist 103 (34)
Male (n (%)) 50 (75) Nursing 56 (19)
Cause of injury (n (%): Speech-language pathologist 43 (14)
Motor vehicle accident (MVA) 40 (60) Physical therapist 28 (9)
Fall 10 (15) Medical doctor 27 (9)
Sports-related injuries 8(12) Social worker 17 (6)
Accidents 5(8) Physical medicine and rehabilitation 12 (4)
Other 4 (6) Recreation therapist 52)
Length of stay (mean) 64 days Psychology 3(1)
Other 7(2)

Notes. Other = Assault (1), Stab wound (1), Self-injury (1), Unknown (1)

researcher. All authors were situated at the University of
British Columbia and have previous research experience.

Data analysis

A reflexive thematic analysis was used to generate themes
[30]. An inductive approach was applied, where data is
coded without the use of a pre-existing coding guide. The
following phases were used: 1) familiarization with the
data, 2) generating initial codes, 3) generating themes, 4)
reviewing potential themes, and 5) defining and naming
themes. First, author RM reviewed researcher interpreta-
tions of the clinician comments by authors AC and RT.
Second, initial codes were generated using latent cod-
ing, hence enabling researcher RM to play an active role
in the interpretation of each code. Third, three themes
were generated as codes were clustered together, with the
themes revised overtime. Last, all themes were named to
acknowledge the three different ways in which clinicians
addressed their clients’ self-awareness.

The research team employed a trustworthiness strat-
egy that involved multiple researchers in the data analysis
process [31]. After each coding stage by author RM, the
other authors of this paper provided input and reviewed
the codes and themes, hence providing different perspec-
tives about the data. An iterative process was applied
throughout data analysis as the themes were developed.

Results
Authors AC and RT reviewed 67 medical records. Both
authors extracted 301 comments from various disci-
plines with the majority of comments coming from occu-
pational therapists (Table 2). During the data collection
process, authors AC and RT recorded their own interpre-
tations of clinician comments.

Three themes were identified based on the qualitative
analysis of medical record entries, corresponding to clini-
cian responses to clients’ behaviors of self-awareness: 1)

Notes. Other =Vocational Therapist (1), Care Management (1), Medical
Representative (1), Dietician (1), Psychiatry (1), Respiratory Therapist (1), Team
Rounds (1)

recalling and understanding, 2) applying and analyzing,
and 3) evaluating and creating. All clinicians, from all
disciplines, reported on aspects relating to each theme.
Given that there were more clinicians from the discipline
of Occupational Therapy, they may have accounted for
proportionally more of the recorded comments. These
themes are described below with supporting quotes.

Recalling and understanding

With this first theme, clinicians adopted an observer
role in response to the client’s behaviors relating to
self-awareness. Clinicians made statements about their
observations of clients’ behaviors and levels of self-
awareness, and at times provided descriptions of the
degrees of self-awareness impairments. For example,
after a session with client 15 (male, age 61) who sus-
tained a TBI through a fall, the physical therapist noted,
“limitations in rehab: decreased insight, motivation, rigid
thinking” With respect to client 17 (male, age 48) who
sustained a TBI through an MVA, the physical therapist
stated that the client did not co-operate during their ses-
sion, “client increasingly focused on wanting to go home
and not being 'forced’” to do things” Clinicians with this
observer role often provided medical record entries with
simple diagnoses or descriptions of the client’s level of
self-awareness. For example, a speech-language patholo-
gist observed that the client had intact self-awareness,
reporting the client’s acknowledgment of speech prob-
lems and the strategies available to help. As such, they
noted that client 14 (male, age 24), who sustained a TBI
through an MVA, was “aware of speech difficulties and
can also state strategies, however not using strategies
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consistently”. Within this theme, clinicians reported fac-
tually with some descriptive accounts.

Applying and analyzing

The second theme described clinicians who moved
beyond observing the issue by describing the task or
activity in which the client displayed impaired self-aware-
ness, and the subsequent advice they provided the client.
A speech-language pathologist of client 7 (female, age 61)
who sustained a TBI due to a fall, indicated that despite
displaying cognitive-communication impairments during
a task, the client was unconcerned about these difficul-
ties. The client’s vocational therapist stated their attempts
to mitigate these challenges by offering “a draft alternate
return-to-work plan with a longer timeframe than the
planned 3-week schedule” However, the client declined
this as she did not feel she required more time before
returning to her vocational role. Clinician responses
within this theme also included descriptions of the con-
text of the self-awareness behaviors. The physician of cli-
ent 5 (male, age 48) who sustained his TBI through an
MVA, expressed concern with the client’s sugar levels:

Client stated he has been doing own sugar adjust-
ment for years, can do it himself. Writer reviewed
history of TBI, determined client may be at some
risk but client feels able to manage at home safely.

In a different session, the nurse observed the client
was unable to generate a reading using a glucometer. The
nurse reported the “client subsequently refused to make a
second attempt despite multiple requests to demonstrate
competence with this tool” In both instances, the clini-
cians reported that the client presented with avoidance
and denial, potentially as coping strategies, in their task
performances and described their advice to the client
regarding their behavior of impaired self-awareness.

Evaluating and creating

Clinicians actively engaged with the client within this
third theme, explicitly outlining a comprehensive descrip-
tion about the session, the client’s portrayal of their level
of self-awareness, and a follow-up plan. The psychologist
of client 64 (female, age 28) who sustained a TBI through
an MVA, indicated the abilities they observed and their
plan to incorporate resources for the client outside the
rehabilitation centre:

Sessions have focused primarily on processing emo-
tional responses to post-injury changes in function-
ing, relationships, and sense of self. She shows excel-
lent insight into her affective experience and engaged
well in sessions. Writer has assisted client in further
developing awareness of her emotional responses ...
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writer will follow up with client regarding available
mental health resources in her home community
and nearby.

Another session with a speech-language pathologist of
client 66 (male, age 21), who sustained a TBI due to a stab
wound, noted the areas that the client experienced diffi-
culties. They assessed the client’s self-awareness regard-
ing these deficits, incorporated their reasons behind
their evaluation, and described a plan to consult other
clinicians:

Most noted difficulties with visual memory, new
learning and prospective memory and spatial mem-
ory...Client noted to overestimate abilities/perfor-
mance pre- and post- assessment... Discussed strate-
gies of repetition, talking aloud, and making notes.
Liaised with speech-language pathologist and medi-
cal doctor about client’s fatigue and low sustained
attention in sessions. Plan- focus on assessment of
home and community tasks next week.

As described in this theme, the clinicians reported their
active engagement with the client, the behavior of the cli-
ent that helped formulate the advice given, and the next
steps needed to help the client.

Discussion

This study identified three themes that explore how cli-
nicians address self-awareness in a rehabilitation setting:
‘recalling and understanding, ‘applying and analyzing,
and ‘evaluating and creating’ All three themes of clinician
behaviors indicate the key role of conducting assessments
and providing interventions for self-awareness after TBL
Findings provide insight to the varying types of responses
and differing degrees of understanding of evidence and
implementation.

The importance of observation was evident in the
theme of ‘recalling and understanding’ By observing
a client’s task performance, clinicians target a client’s
online awareness that is activated during a performance
[32]. This is essential as to choose the best treatment
plan, clinicians need to recall relevant knowledge and
understand whether clients can self-monitor and adjust
their behavior accordingly. However, using this form of
assessment is not common as an online survey identi-
fied only 5.5% clinicians who assess self-awareness after
a brain injury by using unstructured observations [27].

With the second theme ‘applying and analyzing; clini-
cians moved beyond simply describing the behavior or
stating the client’s self-awareness by providing a descrip-
tive account about their session and reporting on the task
and advice delivered. Clinicians facilitated occupation-
based sessions aligned to client-based goals (e.g., driving



Mamman et al. BMC Health Services Research (2022) 22:1124

skills, cooking tasks, work-oriented activities). Clinician
reports within this theme align to research indicating
that selecting tasks that correspond with the clients’ per-
sonal goals help to improve participation and motivation
during rehabilitation resulting in improvements in self-
awareness [33, 34]. The clinician comments indicate an
attempt to identify barriers that the client faced and offer
task-specific advice and direction. However, research
suggests that employing occupation-based metacogni-
tive strategy training may be more effective than direct-
ing clients to adjust their behavior, as administered by
the clinicians with this theme [35]. Additionally, the use
of techniques such as self-monitoring, self-correcting,
and self-evaluating may guide the client to clearly asso-
ciate this strategy with functional gains [36]. This aligns
with the DCMA, as this model offers an occupation-
based explanation for self-awareness, hence improving
a person’s awareness during a performance can result in
improvements in their metacognitive knowledge [8].
With the third theme, ‘evaluating and creating, clini-
cians actively interacted with clients by providing verbal
feedback, encouraging use of strategies, and exploring
external resources to improve self-awareness. Clinicians
primarily used verbal feedback within an occupation-
based approach. Research suggests that additional forms
of feedback (e.g., video-based feedback) can add to the
efficacy of feedback interventions [22]. This theme was
most aligned with clinical practice guidelines on cogni-
tive rehabilitation as all the guidelines reviewed sug-
gested behavioral interventions, the use of feedback, and
group therapy to address self-awareness and insight [37].
There were limited reports of self-awareness assess-
ment use with clinicians reporting on clients’ levels of
self-awareness, task-specific challenges, and interven-
tions for self-awareness. Research has shown that self-
awareness assessments are important in order to assess
and evaluate different components of a client’s self-
awareness [38]. Additionally, components such as antici-
patory awareness needs to be objectively assessed by
a clinician [38]. In our study, less than 10% of clients
were reported as receiving a self-awareness assessment.
This aligns with the findings of an online survey study,
as 77% of clinicians reported not using instruments to
assess self-awareness after a brain injury [27]. This may
be due to factors such as time constraints [39, 40] or
lack of knowledge. The time needed to administer a self-
awareness test depends on the participant, as clients who
have a higher level of cognitive fatigue may need a longer
period of time to complete the assessment. Additionally,
clinicians may not have required the training to address
self-awareness during rehabilitation. A survey study indi-
cated that self-awareness was identified by clinicians
as the one of the top three preferences for professional
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development and a leading barrier in providing success-
ful rehabilitation to clients [17].

Research indicates that TBI rehabilitation is most effec-
tive if delivered through a holistic, multidisciplinary team
[17, 41]. While our study does not address the outcomes
of delivering holistic treatments, our study identified 17
different clinician disciplines that interacted with clients
who experienced changes to their self-awareness. This
interdisciplinary rehabilitation structure is essential to
assess and treat impaired self-awareness, as it affects all
aspects of an individual’s rehabilitation progress, rang-
ing from cognitive issues to their physical abilities [42].
The biopsychosocial model of awareness indicates there
are interacting factors at biological, psychological, and
social levels that can influence individuals’ presentation
of self-awareness deficits [43]. For example, individu-
als may display denial, minimization, or avoidant coping
strategies, which are the result of defensive mechanisms
at the psychological level. These individuals may benefit
most from psychologists or counsellors to understand
the meaning of the impairments and denial reactions
[44]. Alternatively, an individual that displays impaired
self-awareness on community re-integration tasks (e.g.,
crossing the road) may benefit from occupational therapy
intervention to facilitate metacognitive strategy training
within an occupation-based framework. As a result, hav-
ing an interdisciplinary framework emphasizes the idea
of a holistic need in rehabilitation.

Relating to theory

These themes are situated within the revised version of
Bloom’s Taxonomy [45], which emphasizes the impor-
tance of creating rather than synthesizing, higher levels
of cognitive skills, and the shift towards more dynamic
classifications. The revised taxonomy proposes a pro-
gressive cognitive hierarchy that encompasses six lev-
els: remember, understand, apply, analyze, evaluate,
and create. Utilizing this encourages deeper learning
and the generalization of skills and knowledge to a vari-
ety of tasks and contexts [46]. The themes are framed
and described within this learning theory as health pro-
fessionals, who aim to develop and achieve high level
skills and function, require deeper cognitive processing
including critical thinking and judgement [46]. This can
explain the level of learning, implementation of learn-
ing, and provide evidence for knowledge translation at
each stage of clinician behavior.

The findings represent three different ways that clini-
cians reported observations and interventions related to
self-awareness that they encountered in their practice.
It shows that a lack of self-awareness and insight is rec-
ognised by an interdisciplinary team of clinicians and is
addressed by each clinician. The first theme describes
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the observant role of a clinician in which general com-
ments about the client’s self-awareness are made. This
aligns with the concept of ‘remember and understand,
where clinicians recognize, describe, and summarize
what is being observed. This is considered a foundational
cognitive skill that represents the beginning stages of
learning behavior. The second theme explores clinician
comments that move beyond the general identification of
self-awareness and include descriptions of the tasks the
client performed, and the advice provided. This theme is
described by the concept ‘apply and analyze, which uti-
lizes the clinician’s skills to mitigate challenges, and to
further explore and infer the reasoning behind the pres-
entations of impaired self-awareness. Finally, the third
theme represents clinicians who actively engaged with
clients, providing detailed descriptions of the sessions
as well as a follow-up plan. At this stage, clinicians are
achieving higher levels of critical thinking and judgement
through evaluation and recommendations to create a
plan of action for their client.

Limitations

There are three limitations in this study. First, clinicians
have different styles of reporting client sessions, and thus,
may choose not to report on certain aspects of the ses-
sion, such as self-awareness behaviours. Clinicians may
have been less descriptive when documenting, due to fac-
tors such as time constraints, which may not reflect their
behavior and responses in the session itself. There may
also have been clinicians who recorded their sessions in a
manner that depicted their treatment plans and behavior
in a favourable light. Hence, clinicians’ reports may have
described that the clients’ lack of progress may be caused
by the client themselves, as opposed to the skills of the
therapist. In addition, changes in clinicians due to external
factors (i.e., vacation, sick days, etc.) may result in missed
reports of impaired self-awareness in the medical records
as some clients may rely on compensatory strategies to
conceal their deficits. However, these findings can provide
key information for future researchers to develop a lon-
gitudinal observational study of clinician behavior when
engaging with clients with impaired self-awareness. Sec-
ond, no demographic information could be obtained about
the clinicians in our study (e.g., age, clinical experience,
years working with individuals with TBI) due to the nature
of the retrospective chart review design. Some of these
factors may have influenced how clinicians document their
sessions. Third, the limited sample size and examination of
records from only one rehabilitation centre may not reflect
the findings that could be obtained from other sites. The
in-service training provided to the clinicians in this reha-
bilitation centre may differ from other centres.
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Conclusion

This study identified three themes using a reflexive the-
matic analysis that illustrate clinicians’ responses to self-
awareness behaviors within an inpatient rehabilitation
setting. Findings may help to facilitate future research
priorities on the use of evidence-based approach to
self-awareness management after TBI and may develop
implementation and knowledge translation activities for
self-awareness assessments and interventions in rehabili-
tation settings.

Abbreviations
DCMA: Dynamic Comprehensive Model of Awareness; MVA: Motor vehicle
accident; TBI: Traumatic brain injury.

Acknowledgements
Not applicable.

Authors’ contributions

AC and RT collected the data from medical records with oversight and super-
vision from JS. RM analyzed, interpreted, and coded the data. RM consulted
with JS, AC and RT regarding themes. RM is the major contributor in writing
the manuscript. All authors read and approved the final manuscript.

Funding
This study was funded by the Hampton New Faculty Grant at the University of
British Columbia.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or
analysed during the current study.

Declarations

Ethics approval and consent to participate

Ethics approval was obtained by the Research Ethics Board of the University
of British Columbia and all methods were performed in accordance with the
relevant guidelines and regulations approved by the Research Ethics Board.

The need for informed consent was waived by the ethics committee.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Graduate Program in Rehabilitation Sciences, University of British Columbia,
Vancouver, Canada. “Rehabilitation Research Program, GF Strong Rehabilita-
tion Centre, Vancouver, Canada. >Graduate Program in Occupational Therapy,
University of British Columbia, Vancouver, Canada. “Department of Occu-
pational Science and Occupational Therapy, University of British Columbia,
Vancouver, Canada.

Received: 28 April 2022 Accepted: 3 August 2022
Published online: 06 September 2022

References

1. Kumar RG, Gao S, Juengst SB, Wagner AK, Fabio A. The effects of post-
traumatic depression on cognition, pain, fatigue, and headache after
moderate-to-severe traumatic brain injury: a thematic review. Brain Inj.
2018;32(4):383-94. https://doi.org/10.1080/02699052.2018.1427888.


https://doi.org/10.1080/02699052.2018.1427888

Mamman et al. BMC Health Services Research

20.

(2022) 22:1124

Ruet A, Bayen E, Jourdan C, Ghout I, Meaude L, Lalanne A, et al. A detailed
overview of long-term outcomes in severe traumatic brain injury eight
years post-injury. Front Neurol. 2019;10:120. https://doi.org/10.3389/
fneur.2019.00120.

Kanchan A, Singh A, Khan N, Jahan M, Raman R, Sathyanarayana RT.
Impact of neuropsychological rehabilitation on activities of daily living
and community reintegration of patients with traumatic brain injury.
Indian J Psychiatry. 2018;60(1):38-48. https://doi.org/10.4103/psychiatry.
IndianJPsychiatry_118_17.

Perry SB, Woollard J, Little S, Shroyer K. Relationships among measures
of balance, gait, and community integration in people with brain injury.
J Head Trauma Rehabil. 2014;29(2):117-24. https://doi.org/10.1097/HTR.
0b013e3182864f2f.

Tam S, McKay A, Sloan S, Ponsford J. The experience of challenging
behaviours following severe TBI: a family perspective. Brain inj. 2015;29(7-
8):813-21. https://doi.org/10.3109/02699052.2015.1005134.

Stocchetti N, Zanier ER. Chronic impact of traumatic brain injury on
outcome and quality of life: a narrative review. Crit Care. 2016;20(1):148.
https://doi.org/10.1186/513054-016-1318-1.

Robertson K, Schmitter-Edgecombe M. Self-awareness and traumatic
brain injury outcome. Brain Inj. 2015;29(7-8):848-58. https://doi.org/10.
3109/02699052.2015.1005135.

Toglia J, Kirk U. Understanding awareness deficits following brain

injury. NeuroRehabilitation. 2000;15(1):57-70. https://doi.org/10.3233/
NRE-2000-15104.

Sherer M, Bergloff P, Levin E, High WM Jr, Oden KE, Nick TG. Impaired
awareness and employment outcome after traumatic brain injury. J of
Head Trauma Rehabil. 1998;13(5):52-61. https://doi.org/10.1097/00001
199-199810000-00007.

Geytenbeek M, Fleming J, Doig E, Ownsworth T. The occurrence of early
impaired self-awareness after traumatic brain injury and its relation-
ship with emotional distress and psychosocial functioning. Brain Inj.
2017;31(13-14):1791-8. https://doi.org/10.1080/02699052.2017.1346297.

. Hurst FG, Ownsworth T, Beadle E, Shum DHK, Fleming J. Domain-specific

deficits in self-awareness and relationship to psychosocial outcomes after
severe traumatic brain injury. Disabil Rehabil. 2020;42(5):651-9. https://
doi.org/10.1080/09638288.2018.1504993.

Richardson C, McKay A, Ponsford JL. Factors influencing self-awareness
following traumatic brain injury. J of Head Trauma Rehabil. 2015. https://
doi.org/10.1097/HTR.0000000000000048.

Barman A, Chatterjee A, Bhide R. Cognitive impairment and rehabili-
tation strategies after traumatic brain injury. Indian J Psychol Med.
2016;38(3):172-81. https;//doi.org/10.4103/0253-7176.183086.

Fleming JM, Shum D, Strong J, Lightbody S. Prospective memory reha-
bilitation for adults with traumatic brain injury: a compensatory training
programme. Brain Inj. 2005;19(1):1-10. https://doi.org/10.1080/02699
050410001720059.

Prigatano GP, Sherer M. Impaired self-awareness and denial during the
postacute phases after moderate to severe traumatic brain injury. Front
Psychol. 2020;11:1569. https://doi.org/10.3389/fpsyg.2020.01569.
Schmidt J, Lannin N, Fleming J, Ownsworth T. Feedback interventions

for impaired self-awareness following brain injury: a systematic review. J
Rehabil Med. 2011;43(8):673-80. https://doi.org/10.2340/16501977-0846.
Pagan E, Ownsworth T, McDonald S, Fleming J, Honan C, Togher L. A
survey of multidisciplinary clinicians working in rehabilitation for people
with traumatic brain injury. Brain Impairment. 2015;16(3):173-95. https://
doi.org/10.1017/Brimp.2015.34.

PoulinV, Jean A, Lamontagne ME, Pellerin MA, Viau-Guay A, Ouellet MC.
Identifying clinicians'priorities for the implementation of best practices in
cognitive rehabilitation post-acquired brain injury. Disabil Rehabil. 2020.
https://doi.org/10.1080/09638288.2020.1721574.

Dromer E, Kheloufi L, Azouvi P. Impaired self-awareness after traumatic
brain injury: a systematic review. Part 1: assessment, clinical aspects and
recovery. Ann Phys Rehabil Med. 2021;64(5):101468.

Bayley M, Swaine B, Lamontagne ME, Marshall S, Allaire AS, Kua A, et al.
INESSS-ONF clinical practice guideline for the rehabilitation of adults with
moderate to severe traumatic brain injury. Ontario Neurotrauma Founda-
tion. 2016. https://braininjuryguidelines.org/modtosevere/fileadmin/
Guidelines_components/Rec/Section_2_REC_complete_ENG_final.pdf.
Accessed 27 Mar 2022.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Page 7 of 8

Fleming J, Ownsworth T, Doig E, Hutton L, Griffin J, Kendall M, et al.

The efficacy of prospective memory rehabilitation plus metacognitive
skills training for adults with traumatic brain injury: study protocol for a
randomized controlled trial. Trials. 2017;18(1):3. https://doi.org/10.1186/
$13063-016-1758-6.

Schmidt J, Fleming J, Ownsworth T, Lannin NA. Video feedback on
functional task performance improves self-awareness after traumatic
brain injury: a randomized controlled trial. Neurorehabil Neural Repair.
2013;27(4):316-24. https://doi.org/10.1177/1545968312469838.
Ownsworth T, Fleming J, Desbois J, Strong J, Kuipers P. A metacognitive
contextual intervention to enhance error awareness and functional out-
come following traumatic brain injury: a single-case experimental design.
JInt Neuropsychol Soc. 2006;12(1):54-63. https://doi.org/10.1017/5S1355
61770606005X.

Ownsworth T, Quinn H, Fleming J, Kendall M, Shum D. Error self-regu-
lation following traumatic brain injury: a single case study evaluation

of metacognitive skills training and behavioural practice interventions.
Neuropsychol Rehabil. 2010;20(1):59-80. https://doi.org/10.1080/09602
010902949223.

Toglia J, Foster ER. The multicontext approach to cognitive rehabilitation:
a metacognitive strategy intervention to optimize functional cognition.
Columbus: Gatekeeper Press; 2021.

Toglia J, Johnston M v, Goverover Y, Dain B. A multicontext approach to
promoting transfer of strategy use and self-regulation after brain injury:
an exploratory study. Brain Inj. 2010; doi:https://doi.org/10.3109/02699
051003610474.

Winkens |, Van Heugten CM, Visser-Meily JM, Boosman H. Impaired self-
awareness after acquired brain injury: clinicians’ratings on its assessment
and importance for rehabilitation. J Head Trauma Rehabil. 2014. https://
doi.org/10.1097/HTR.0b013e31827d1500.

Upton D, Stephens D, Williams B, Scurlock-Evans L. Occupational
therapists'attitudes, knowledge, and implementation of evidence-based
practice: A systematic review of published research. Br J Occup Ther.
2014,77(1):24-38.

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int
J Qual Health Care. 2007;19(6):349-57. https://doi.org/10.1093/intghc/
mzm042.

BraunV, Clarke V. Reflecting on reflexive thematic analysis. Qual Res Sport
Exerc Health. 2019. https://doi.org/10.1080/2159676X.2019.1628806.
Morrow SL. Quality and trustworthiness in qualitative research in coun-
seling psychology. J Couns Psychol. 2005. https://doi.org/10.1037/0022-
0167.52.2.250.

Sherer M, Fleming J. Impaired self-awareness. In: Sherer M, Sanders AM,
Editors. Handbook on the neuropsychology of traumatic brain injury.
New York, NY: Springer New York; 2014.

Doig E, Fleming J, Cornwell PL, Kuipers P. Qualitative exploration of a
client-centered, goal-directed approach to community-based occupa-
tional therapy for adults with traumatic brain injury. Am J Occup Ther.
2009;63(5):559-68. https://doi.org/10.5014/ajot.63.5.559.

Doig E, Kuipers P, Prescott S, Cornwell P, Fleming J. Development of self-
awareness after severe traumatic brain injury through participation in
occupation-based rehabilitation: mixed-methods analysis of a case series.
Am J Occup Ther. 2014;68(5):578-88. https://doi.org/10.5014/ajot.2014.
010785.

Skidmore ER, Butters M, Whyte E, Grattan E, Shen J, Terhorst L. Guided
training relative to direct skill training for individuals with cognitive
impairments after stroke: a pilot randomized trial. Arch Phys Med Rehabil.
2017;98(4):673-80. https://doi.org/10.1016/j.apmr.2016.10.004.

Fleming JM, Schmidt J. Metacognitive occupation-based training in traumatic
brain injury. In: International handbook of occupational therapy interventions,
second edition. Springer International Publishing. 2014. p. 463-74.

Lee SY, Amatya B, Judson R, Truesdale M, Reinhardt JD, Uddin T, et al. Clini-
cal practice guidelines for rehabilitation in traumatic brain injury: a critical
appraisal. Brain Inj. 2019;33(0):1263-71. https://doi.org/10.1080/02699
052.2019.1641747.

Bivona U, Ciurli P, Ferri G, Fontanelli T, Lucatello S, Donvito T, et al. The
self-awareness multilevel assessment scale, a new tool for the assessment
of self-awareness after severe acquired brain injury: preliminary findings.
Front Psychol. 2020;11:1732. https://doi.org/10.3389/fpsyg.2020.01732.


https://doi.org/10.3389/fneur.2019.00120
https://doi.org/10.3389/fneur.2019.00120
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_118_17
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_118_17
https://doi.org/10.1097/HTR.0b013e3182864f2f
https://doi.org/10.1097/HTR.0b013e3182864f2f
https://doi.org/10.3109/02699052.2015.1005134
https://doi.org/10.1186/s13054-016-1318-1
https://doi.org/10.3109/02699052.2015.1005135
https://doi.org/10.3109/02699052.2015.1005135
https://doi.org/10.3233/NRE-2000-15104
https://doi.org/10.3233/NRE-2000-15104
https://doi.org/10.1097/00001199-199810000-00007
https://doi.org/10.1097/00001199-199810000-00007
https://doi.org/10.1080/02699052.2017.1346297
https://doi.org/10.1080/09638288.2018.1504993
https://doi.org/10.1080/09638288.2018.1504993
https://doi.org/10.1097/HTR.0000000000000048
https://doi.org/10.1097/HTR.0000000000000048
https://doi.org/10.4103/0253-7176.183086
https://doi.org/10.1080/02699050410001720059
https://doi.org/10.1080/02699050410001720059
https://doi.org/10.3389/fpsyg.2020.01569
https://doi.org/10.2340/16501977-0846
https://doi.org/10.1017/BrImp.2015.34
https://doi.org/10.1017/BrImp.2015.34
https://doi.org/10.1080/09638288.2020.1721574
https://braininjuryguidelines.org/modtosevere/fileadmin/Guidelines_components/Rec/Section_2_REC_complete_ENG_final.pdf
https://braininjuryguidelines.org/modtosevere/fileadmin/Guidelines_components/Rec/Section_2_REC_complete_ENG_final.pdf
https://doi.org/10.1186/s13063-016-1758-6
https://doi.org/10.1186/s13063-016-1758-6
https://doi.org/10.1177/1545968312469838
https://doi.org/10.1017/S135561770606005X
https://doi.org/10.1017/S135561770606005X
https://doi.org/10.1080/09602010902949223
https://doi.org/10.1080/09602010902949223
https://doi.org/10.3109/02699051003610474
https://doi.org/10.3109/02699051003610474
https://doi.org/10.1097/HTR.0b013e31827d1500
https://doi.org/10.1097/HTR.0b013e31827d1500
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1080/2159676X.2019.1628806
https://doi.org/10.1037/0022-0167.52.2.250
https://doi.org/10.1037/0022-0167.52.2.250
https://doi.org/10.5014/ajot.63.5.559
https://doi.org/10.5014/ajot.2014.010785
https://doi.org/10.5014/ajot.2014.010785
https://doi.org/10.1016/j.apmr.2016.10.004
https://doi.org/10.1080/02699052.2019.1641747
https://doi.org/10.1080/02699052.2019.1641747
https://doi.org/10.3389/fpsyg.2020.01732

Mamman et al. BMC Health Services Research ~ (2022) 22:1124 Page 8 of 8

39. Wylie GR, Dobryakova E, Deluca J, Chiaravalloti N, Essad K, Genova H.
Cognitive fatigue in individuals with traumatic brain injury is associated
with caudate activation. Sci Rep. 2017;7(1):8973. https://doi.org/10.1038/
$41598-017-08846-6.

40. Mahoney D, Gutman SA, Gillen G. A Scoping Review of Self-Awareness
Instruments for Acquired Brain Injury. The Open Journal of Occupational
Therapy. 2019;7(2). https://doi.org/10.15453/2168-6408.1529.

41. Wright CJ, Zeeman H, Biezaitis V. Holistic practice in traumatic brain
injury rehabilitation: perspectives of health practitioners. PLoS ONE. 2016.
https://doi.org/10.1371/journal.pone.0156826.

42. Cheng SKW, Man DWK. Management of impaired self-awareness in
persons with traumatic brain injury. Brain Inj. 2006,20(6):621-8. https://
doi.org/10.1080/02699050600677196.

43. Ownsworth T, Clare L, Morris R. An integrated biopsychosocial approach
to understanding awareness deficits in Alzheimer's disease and brain
injury. Neuropsychol Rehabil. 2006;16(4):415-38. https://doi.org/10.1080/
09602010500505641.

44. Fleming JM, Ownsworth T. A review of awareness interventions in brain
injury rehabilitation. Neuropsychol Rehabil. 2006;16(4):474-500. https://
doi.org/10.1080/09602010500505518.

45. Anderson LW, Krathwohl DR, Bloom BS. A taxonomy for learning, teach-
ing, and assessing: a revision of Bloom's taxonomy of educational objec-
tives. New York: Longman; 2001.

46. Adams NE. Bloom's taxonomy of cognitive learning objectives. J Med Libr
Assoc. 2015;103(3):152-3. https://doi.org/10.3163/1536-5050.103.3.010.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.1038/s41598-017-08846-6
https://doi.org/10.1038/s41598-017-08846-6
https://doi.org/10.15453/2168-6408.1529
https://doi.org/10.1371/journal.pone.0156826
https://doi.org/10.1080/02699050600677196
https://doi.org/10.1080/02699050600677196
https://doi.org/10.1080/09602010500505641
https://doi.org/10.1080/09602010500505641
https://doi.org/10.1080/09602010500505518
https://doi.org/10.1080/09602010500505518
https://doi.org/10.3163/1536-5050.103.3.010

	Clinician reports of self-awareness after traumatic brain injury: a retrospective chart review
	Abstract 
	Background: 
	Objective: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design
	Data collection
	Reviewers
	Data analysis

	Results
	Recalling and understanding
	Applying and analyzing
	Evaluating and creating

	Discussion
	Relating to theory
	Limitations

	Conclusion
	Acknowledgements
	References


