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Psychometric Properties and Feasibility
of Instruments Used to Assess
Awareness of Deficits After Acquired
Brain Injury: A Systematic Review

Sanne M. J. Smeets, MSc; Rudolf W. H. M. Ponds, PhD; Frans R. Verhey, PhD, MD;
Caroline M. van Heugten, PhD

Background: Unawareness of deficits after acquired brain injury (ABI) is often reported in the clinic. Several methods
have been developed to measure a patient’s awareness of deficits after ABI; however, no criterion standard currently
exists to measure this phenomenon. Objective: To review all instruments for measuring awareness of deficits and
evaluate their psychometric and conceptual properties as well as their feasibility. Methods: Systematic literature
search for available awareness measurement instruments used in experimental ABI studies. Instruments were divided
into the following 4 assessment methods: clinician ratings, structured interviews, performance-based discrepancy,
and self-other rating discrepancy methods. The quality of the instruments was evaluated. Results: The literature
search identified 39 instruments and 8 of these were selected. The following 3 instruments stood out in terms
of quality: Self-Awareness of Deficits Interview, Patient Competency Rating Scale, and Awareness Questionnaire.
Conclusion: Although these quantitative instruments are useful tools in research, they have limited utility in the
clinic because they only measure intellectual awareness. Therefore, in addition to these instruments, qualitative
tools should also be used to gain a complete view of a patient’s awareness problem. Key words: awareness, brain
injuries, literature review, measurement instruments

DIMINISHED AWARENESS of deficits after ac-
quired brain injury (ABI) is a well-known clinical

problem. Within the ABI literature, impaired aware-
ness of deficits refers to reduced ability to appraise
one’s strengths and weaknesses and the implications
for daily life activities at present and in the future.1,2

The incidence of this phenomenon has been reported
to range from 30% to 97% depending on the instru-
ment used, the severity of injury, andthe time since
injury.1,3–9 Patients often lack awareness of their cog-
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nitive deficits, disturbing behavior, and impaired inter-
personal skills as well as the effects of these deficits on
others.10 Currently, there is no clinical consensus regard-
ing the pathogenesis underlying this lack of awareness,
but frontal lobe dysfunction has often been linked to
this phenomenon.10–12

The failure to recognize one’s own deficits can be very
disabling, as it is associated with an unfavorable short-
and long-term employment outcome13,14 and can have
consequences for treatment. Patients who have limited
appreciation of their impairments can have decreased
motivation to participate in treatment,15 while those
who are more aware of their deficits may exhibit better
treatment adherence and performance.16,17

In the clinic, it is important to gauge a patient’s level
of awareness of deficits as this determines, in part, an ap-
propriate intervention strategy. According to Crosson et
al,18 a patient’s awareness of deficits after ABI can be di-
vided into 3 levels. At the lowest level, intellectual aware-
ness, the patient is able to understand to some degree
that a specific function is impaired as compared with
before the injury. At the second level, emergent aware-
ness, the patient can recognize a problem when it is ac-
tually arising. The third and highest level is anticipatory
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awareness, which indicates that a patient is able to an-
ticipate a problem. With regard to intervention tech-
niques, external compensation is most appropriate for
a patient with no intellectual awareness, whereas antic-
ipatory compensation strategies can only be taught to
patients with a certain level of anticipatory awareness.19

This model is known as the pyramid model of aware-
ness, formulated by Crosson and colleagues on the ba-
sis of their work with ABI patients.18 In a preliminary
study, Abreu et al20 found no evidence supporting the
hierarchical structure of the model. Other researchers
criticize its hierarchical and interdependent levels21 and
propose other more dynamic frameworks to describe
awareness that elaborate on the pyramid model.11,21

One of these frameworks is a broad preliminary biospsy-
chosocial model proposed by Ownsworth et al.11 It de-
scribes relevant factors related to awareness on 3 levels
(biological, psychological, and social) influenced by the
subjective experience of self.11 The broad and interactive
nature of this model may better reflect the current view
on awareness of deficits than does the pyramid model.
However, both models need further validation. In this
review, the pyramid model is seen as a useful guideline
for clinicians, who often use it because of its intuitive
sense and applicability.11

In research studies, it is also relevant to account for
awareness of deficits. For instance, the results of an in-
tervention study can be affected by a patient’s lack of
awareness of deficits. Furthermore, patients with dimin-
ished awareness of deficits might not complete question-
naires in a reliable fashion. Therefore, it is important to
objectively detect impaired awareness of deficits in both
clinical and research settings. Several assessment tech-
niques have been developed to measure the awareness
of deficits after ABI, but so far, no criterion standard
has been defined. Furthermore, studies that attempted
to measure awareness of deficits differ in several aspects.
Some are group studies,9 whereas others use a single
case design.22 Other studies use a single item from ex-
isting questionnaires to assess awareness of deficits,23

which is in contrast to those that use extensive ques-
tionnaires specifically designed for this purpose.24 An-
other noticeable difference is that some studies use a
domain-specific awareness measurement (eg, asses only
awareness of memory deficits25), whereas others assess
awareness in multiple domains.24 Some reviews give a
descriptive overview of the awareness of deficits instru-
ments used in these studies,1,26,27 but information about
psychometric qualities is mostly lacking. Consequently,
recommendations for the optimal awareness instrument
to be used in ABI patients are problematic.

Therefore, the aim of this systematic review was to
generate an overview of the measurement instruments
currently available and to evaluate their psychomet-
ric quality, their conceptualization of the construct of

awareness, and their feasibility. In addition, we attempt
to answer the following 4 research questions: (1) Which
measurement instruments have been used in empirical
studies investigating impaired awareness of deficits af-
ter ABI? (2) what is known about their psychometric,
conceptual and feasibility properties? (3) which instru-
ment is best suited to identify and research awareness of
deficits in ABI patients given its psychometric proper-
ties, conceptualization and feasibility? and (4) which
instrument can be recommended for use in clinical
practice?

METHODS

Selection of articles and measurement instruments

Instruments were selected by means of a systematic
computerized literature search using PubMed (1953 to
January, 2010), PsycInfo (1887 to January, 2010) and
EMBASE (1989 to January, 2010). Each search con-
sisted of the following 2 principle components: ABI
and awareness. Details of the search terms are shown in
Appendix 1.

Articles were selected if they described an empirical
study assessing awareness of deficits after ABI in adults
(aged 18 years or older) and if they were written in
English, Dutch, French, or German. Case reports and
review articles were excluded. Furthermore, instruments
were not selected if there was only 1 publication in which
the instrument was used, if they assessed awareness in
1 specific domain (such as memory), used a subscale or
1 item of a questionnaire, or were initially designed to
measure a construct other than awareness.

The first author (S.S.) executed the selection proce-
dure. In case of doubt, the second (R.P.) and fourth
(C.vH.) authors independently judged the specific arti-
cle. The article in question was included if it was selected
by one of the authors.

Classification of measurements

The relevant instruments from the selected articles
were divided into 4 methods on the basis of previous
reviews.1,26,27 First, in the clinician ratings method, a
clinician rates the awareness of a subject on the basis
of clinical judgment. Structured interviews are designed
to acquire quantitative as well as qualitative informa-
tion about the degree of awareness of deficits and are
completed by a clinician. The performance-based discrep-
ancy method assumes that awareness of deficits can be
derived from the difference between the patients’ opin-
ion about their functioning and an objective standard.
In this case, the patient’s performance on an objective
(neuropsychological) test is compared with their predic-
tion of their performance on the test. Fourth, in the
self-other rating discrepancy method, the objective stan-
dard is a person who knows the patient well. Patients
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and significant others usually complete questionnaires
that are about competencies of daily functioning.

Evaluation of the psychometric properties

After the selection of instruments, a second search was
conducted to identify articles that provided information
about the psychometric properties of the selected in-
struments. Again, a systematic computerized literature
search was conducted using PubMed (1953 to April,
2010), PsycInfo (1887 to April, 2010), and EMBASE
(1989 to April, 2010). Each search included the name or
abbreviation of the selected awareness instrument and
terms indicating the psychometric properties (eg, reli-
ability and validity). Details of the second search are
shown in Appendix 2. If no or few articles were found,
additional psychometric information for an instrument
was acquired from articles from the first search.

The psychometric properties were evaluated following
the criteria used in the systematic review of Visser-Meily
et al.28 The internal consistency, examined with Cron-
bach α coefficient, was considered good if the alpha
value was >0.8, moderate if alpha was between 0.7 and
0.8, acceptable if alpha was between 0.6 and 0.7, and
poor if alpha was <0.6. Test-retest reliability was con-
sidered good if the correlation coefficient from separate
administrations of a test was >0.8, moderate if scores
were between 0.7 and 0.8, and insufficient if scores were
<0.7. Interrater reliability was evaluated as good if the
intraclass correlation (ICC) or Pearson correlation co-
efficient between raters was >0.8, moderate if scores
were between 0.7 and 0.8, and insufficient if scores were
<0.7. The convergent validity was considered good if
the correlation coefficient between 2 awareness measures
was >0.6, moderate if scores were between 0.3 and 0.6,
and poor if the coefficients were lower than 0.3. Con-
struct validity was considered positive if the structure of
the measurement instrument was confirmed by factor
or principal components analysis, and it was consid-
ered negative if not. Responsiveness (ability to measure
change) was rated as positive if changes in awareness as
measured by the instrument in follow-up studies were
significant (P < .05 or effect size > 0.4) and negative
if changes were non-significant (P > .05 or effect size
< 0.4).

Conceptualization

The conceptual strength of these instruments was
examined with regard to 4 aspects on the basis of the
definitions and conceptual framework of awareness
within the ABI literature.1,2,29 First, the definition of
awareness should be incorporated into the instrument.
Second, an instrument should assess the degree of
awareness, because awareness is not an all-or-nothing
phenomenon.30 Third, instruments need to measure

multiple objects of awareness (ie, assess awareness across
various domains).11,27,29,30 Fourth, the instrument
should have separate subscales to evaluate awareness
within each domain.

Feasibility

The feasibility of each instrument was evaluated on
the basis of the following aspects: availability (ie, an eas-
ily obtainable instrument), the duration of assessment,
and the availability of the instrument in different lan-
guages. This aspect was based on the versions of the
instruments used in the published studies.

RESULTS

The literature search identified 1626 articles that were
evaluated according to the above inclusion criteria. Two
potentially relevant articles were not accessible despite
numerous efforts to obtain them and were not included
in this review.31,32 Eventually, 142 articles met the spec-
ified inclusion criteria and were used for evaluation
(Figure 1).

Systematic literature search: 
(n=1.626)

-Pubmed: 596
-Psychinfo: 578
- Embase: 452

Potentially relevant articles 
(n=1.260)

Articles selected on abstract 
(n=251)

Exclusion of duplicates 
(n=366)

Selected articles for final review 
(n=142)

Exclusion based on title 
or abstract (n=1.009 )

Exclusion based on full 
text (n=107)

Full text not accesible 
(n=2)

Figure 1. Flowchart of the selection of articles.
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TABLE 1 Excluded measurement instruments

Exclusion Criteria Measurement Instrument Key Reference

No experimental study Self-Awareness Questionnaire Gasquoine and Gibbons42

Martin Awareness Rating Scale Martin-Scull and Nilsen43

One item or subscale Apathy Evaluation Scale Andersson et al23

Emotional Behavioral Index Questionnaire Aybek et al44

Iowa Rating Scales of Personality Change Barrash et al45

Mayo-Portland Adaptability Inventory Bohac et al46

Motivation for Traumatic Brain Injury
Rehabilitation Questionnaire

Chervinsky et al47

Key Behaviors Change Inventory Kolitz et al48

PCRS-Relative form Addendum Prigatano et al49

Head Injury Family Interview Trahan et al17

Discrepancy measure not
designed to assess
awareness

Dysexecutive Questionnaire Bogod et al10

Head Injury Behavior Scale Fleming et al41

European Brain Injury Questionnaire Coetzer and du Toit50

Cognitive Failures Questionnaire Hart et al51

Frontal Systems Behavioral Scale O’Keeffe et al52

Mayo-Portland Adaptability Inventory Malec et al53

Functional Self-Assessment Scale Newman et al54

Scales of Independent Behavior Trudel et al14

Specific domain/object Memory Boake et al25

Executive function Goverover55

Functional Independence Measure Hartman-Maeir et al56

Anosognosia Questionnaire Appelros et al57

Scale by Bisiach Bisiach et al58

VAT for Anosognosia for Motor Impairment Cocchini et al59

Awareness of Social Inference Test McDonald et al60

Abbreviations: PCRS, patient competency rating scale; VAT, visual analogue test.

Among these published studies, 39 different measure-
ment instruments were used, but 25 did not meet the
inclusion criteria and were subsequently excluded. The
instruments and reasons for exclusion can be found in
Table 1.

The following instruments were not evaluated because
they were only used once in an ABI sample: the Denial
of Illness Scale of Starkstein et al,33 the Denial of Illness
Scale of Narushima et al,34 the Daily Tasks Performance
method,20 the modified Competency Rating Scale,35 the
Questionnaire of Malia,36 and the Awareness of Deficits
Questionnaire.8 These exclusions resulted in 8 measure-
ment instruments that were reviewed and are presented
in Table 2.

Psychometric properties of the instruments

In Table 3, a summary of the psychometric properties
of these 8 instruments is shown. The values presented are
overall values of the individual instruments. Some mea-
sures had information about the internal consistency of
separate subscales, but to clarify the table, this informa-
tion has not been included (values can be acquired by
contacting the corresponding author).

In addition, the Patient Competency Rating Scale
(PCRS) and the Awareness Questionnaire (AQ) had dif-
ferent forms with separate reliability values. Therefore,

they are represented in Table 3 with the patient’s form,
significant other’s form, and clinician’s form. Further-
more, the degree of awareness of these scales was de-
rived from the discrepancy between the patients’ score
on the scale and the significant other’s or clinician’s
score. Thus, for determining the convergent validity this
score was used.

The results indicated that many instruments lacked
psychometric information. However, the quality of the
Self-Awareness of Deficits Interview (SADI), PCRS and
AQ has been studied more extensively. The SADI had
good reliability, but little validity information was avail-
able. The PCRS had good reliability, validity, and re-
sponsiveness, but reliability information was not avail-
able for all PCRS forms. The AQ had good internal
consistency and validity, but lacked interrater and test-
retest reliability information.

Conceptualization and feasibility

Evaluation of the conceptualization of awareness of
deficits among the measurement instruments revealed
that the majority of these instruments measured a de-
gree of awareness. Some authors who use clinical judg-
ment as an instrument allowed for the possibility of
dichotomous answers (ie, present/absent). Concerning
the definition of awareness instruments, all measures

Copyright © 2012 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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TABLE 2 Included awareness instruments

Method Instruments
Times
Used Key Feature Example Question

Key
Reference

Clinician ratings Clinical
Judgment

8 Professional
knowledge

Patient verbalizes only
partial awareness in
response to direct
query, but may
deny problems at
another point.

Langer and
Samuels61

CRS 3 Distinction impaired
self-awareness
and denial

Patient does not
appear to recognize
the interpersonal or
social impact of an
impairment.

Prigatano and
Klonoff62

Structured
interviews

SADI 18 Awareness of, and
implications of
disabilities

“Are you any different
now compared to
what you were like
before your
accident?”

Fleming et al1

SRSI 8 Meta-cognitive
skills in everyday
living

‘‘Can you tell me how
you know that you
experience (main
difficulty); that is,
what do you notice
about yourself?’’

Ownsworth
et al63

Performance-
based
discrepancy

NPA vs
prediction

8 Patients’ opinion
about cognitive
abilities vs. neu-
ropsychological
test profile

“Are you having
trouble with your
memory?”

Anderson
and
Tranel64

AAD 2 Observational
assessment of
motor and
process aspects
of daily activities

“Can you describe
whether you
experienced any
specific difficulties
during the
performance?”

Tham et al65

Self-other rating
discrepancy

PCRS 33 Awareness of
abilities in four
areas of
functioning

How much of a
problem do I have in
preparing my own
meals?

Prigatano
et al66

AQ 21 Current vs. before
injury functioning
of daily activities

How good is your
ability to live
independently now
as compared to
before your injury?

Sherer et al24

Abbreviations: AAD, Assessment of Awareness of Disability; AQ, Awareness Questionnaire; CRS, Clinicians Rating Scale for Evaluating
Impaired Self-Awareness and Denial of Disability after Brain Injury; NPA vs prediction, neuropsychological assessment vs patients’
prediction; PCRS, Patient Competency Rating Scale; SADI, Self-Awareness of Deficit Interview; SRSI, Self-Regulation Skills Interview.;

incorporated the ability of the patient to appraise his
or her strengths and weaknesses. However, only 4 ad-
dressed the implications of the patient’s deficits now
and in the future. With regard to feasibility, all instru-
ments were available in English. Spanish and Hebrew
versions of the PCRS were also available. In Table 4, the
remaining conceptual and feasibility properties of the
awareness instruments are presented.

These results showed that the instruments mainly dif-
fered conceptually. In the questionnaires (PCRS, AQ,

and the Clinicians Rating Scale for Evaluating Impaired
Self-Awareness and Denial of Disability After Brain In-
jury) different domains are included. The interview tech-
niques do not incorporate various domains, but leave
open the choice to address a certain deficit. Clinicians
can do multiple assessments with these instruments to
measure various domains. In that sense these instru-
ments are not restricted to 1 domain. Regarding the
interpretation of awareness in different domains, only
in the AQ is the possibility to interpret awareness in
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TABLE 3 Psychometric aspects of the awareness measurement instrumentsa

Construct
Validity

Convergent
Validity

Internal
Consistency

Interrater
Reliability

Test-
retest

Reliability Responsiveness

1. Clinical judgment na ± + + – ?
2. CRS ? ? ? + ? +
3. SADI ? ± ? + + +
4. SRSI + – ? + – –
5. NPA vs. prediction ? ± ? + ? ?
6. AAD ? ? ? ? ? +
7. PCRS Patient’s form + na + na + +

PCRS Relative’s form + na + + ? ?
PCRS Clinician’s form + na + + ? ?
PCRS Discrepancya na ± na na na +

8. AQ Patient’s form + na + ? ? ?
AQ Relative’s form + na + ? ? +
AQ Clinician’s form ? na ? ? ? ?
AQ discrepancyb na + na na na –

Abbreviations: AAD, Assessment of Awareness of Disability; AQ, Awareness Questionnaire; CRS, Clinicians Rating Scale for Evaluating
Impaired Self-Awareness and Denial of Disability after Brain Injury; NPA vs prediction, neuropsychological assessment vs patients’
prediction; PCRS, Patient Competency Rating Scale; SADI, Self-Awareness of Deficit Interview; SRSI, Self-Regulation Skills Interview.
a + sufficient; ± moderate; – insufficient; ? unknown/unclear; na not applicable.
bDiscrepancy scores: patient form vs relative form/clinician form.

TABLE 4 Conceptualization and feasibilitya

Conceptualization Feasibility

Implicationsb Domains Subscales Availability Duration

Clinical judgment Yes/no Yes/no Yes/no Author 5 min
CRS Yes Yes No Article 10 min
SADI Yes No No Article 20-30 min
SRSI Yes No No Article 20 min
NPA vs prediction No Yes/no Yes Publisher 10-60 minc

AAD No No No Article 45 min
PCRS No Yes No Web site 15 min
AQ No Yes Yes Web site 10 min

Abbreviations: AAD, Assessment of Awareness of Disability; AQ, Awareness Questionnaire; CRS, Clinicians Rating Scale for Evaluating
Impaired Self-Awareness and Denial of Disability after Brain Injury; NPA vs prediction, neuropsychological assessment vs patients’
prediction; PCRS, Patient Competency Rating Scale; SADI, Self-Awareness of Deficit Interview; SRSI, Self-Regulation Skills Interview.
aYes, incorporated in the instrument; No, not incorporated in the instrument; Yes/no, depends on the technique used.
bInstrument assesses insight into implications of the patient’s deficits on life now and in the future.
cDuration of assessment depends on the amount of neuropsychological tests administered.

separate domains incorporated in the questionnaire.
Most instruments were freely available, but they did vary
in their assessment method and administration time.

DISCUSSION

The purpose of this systematic review was to provide
an overview of measurement instruments that assessed
an ABI patient’s awareness of deficits and the psycho-
metric properties as well as the conceptualization and
feasibility of these instruments. A literature search iden-
tified 39 different instruments but only 8 met the inclu-
sion criteria and were used for further evaluation. After

evaluation of the psychometric properties, the follow-
ing 3 instruments stood out: the SADI, PCRS, and AQ.
For these instruments, most psychometric information
was available, and they possessed the best psychometric
properties.

The final choice of instrument to be used depends
on what and how one wants to measure. Therefore,
a closer look into the conceptualization and feasibil-
ity is required. Concerning the conceptualization, the
PCRS and AQ differ slightly. Both instruments assess de-
grees of awareness in various domains but only the AQ
allows separate interpretation of these domains. Another

Copyright © 2012 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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conceptual difference was that the PCRS asked about
the patient’s competencies in the present time, whereas
the AQ asked the respondent to compare current func-
tioning with the way it was before the brain injury. The
SADI conceptually differentiated itself from the PCRS
and AQ by including questions about the implications
of the deficits for life at present and in the future. How-
ever, this instrument could not assess different domains.

Regarding the feasibility of the SADI, PCRS, and AQ,
they differed in their administration method (ie, ques-
tionnaire or interview style). All instruments were eas-
ily accessible, but the SADI took longer to administer
(20-30 minutes). Although all instruments were feasible,
depending on the resources available, one might choose
the AQ or PCRS because these are self-report measures
instead of clinician-rated interviews and they take less
time to complete (10-15 minutes).

This review demonstrates that there is a proliferation
of instruments assessing awareness of deficits after ABI.
Many researchers develop their own means to assess a
patient’s awareness and consequently only a few assess-
ment techniques have been used frequently. It appeared
that the psychometric properties were unknown for 6
of the 8 instruments. Thus, even though these measure-
ment instruments appeared to have good face validity, at
this time, no judgment about their psychometric qual-
ity can be made. Accordingly, further research into these
instruments is needed.

An important issue is the validity of the informant
within the self-other ratings method. Researchers often
have questioned the accuracy of relatives’ judgments
about a patient’s functioning.26,27 It has been observed
that relatives’ judgments can be influenced by their own
experience of depression, anxiety, or burden.37,38 Sherer
et al39 found that the ratings of clinicians and significant
others for the PCRS and AQ were moderately correlated.
This indicates that the ratings of the patient’s relatives
differ only slightly from the clinician’s ratings, which
may be more objective. Nevertheless, more research is
needed to explore this matter.

With regard to the levels of awareness described by
the pyramid model, questionnaires and structured inter-
views only assess intellectual awareness.1 Their quanti-
tative nature is suitable to answer specific research ques-
tions concerning prognosis and treatment success.1 In
the clinic, these instruments are useful for measuring
intellectual awareness; however, observations by trained
professionals are needed to assess emergent and antic-
ipatory awareness.19 Reference books40 provide infor-
mation that could be a starting point for clinicians in
determining the level of awareness of a patient in addi-
tion to the methods discussed in this review. Also the
Assessment of Awareness of Disability is an example of a
more qualitative observational approach to assess aware-
ness. This measurement is used in combination with the

Assessment of Motor and Process Skills. Although this
approach seems valid, this review found no evidence to
support this. More research is needed into assessment
techniques that can capture emergent and anticipatory
awareness concepts.

Because of the variability of instruments used to as-
sess awareness of deficits and their differences in qual-
ity, a criterion standard to measure awareness would
be of great value. The psychometric analysis only of-
fers limited support for current tools and therefore no
instrument reviewed in this article can be considered
a criterion standard. We believe that the best strategy
to achieve a criterion standard would be to improve
or adapt existing instruments instead of developing yet
other instruments to measure awareness. For this pur-
pose, we think that the SADI, PCRS, and AQ are the
primary candidates. A criterion standard should have
high quality and be applicable in both research and
clinical settings.

This review was designed to capture all measurement
instruments published in empirical studies. Although
the search was as broad as possible, a few articles may
have been missed. The review was also designed in a
way that it captured measurements for ABI and not
solely for traumatic brain injury or stroke. The scales
indeed have been used in patients with different ABI
etiologies. Yet, it appears that much of the psychometric
research of the measurements evaluated in this review is
done in patients with traumatic brain injury. However,
we assume that the instruments can also be used in
patients with, for example, stroke or hypoxia. According
to the criteria used in this review, instruments should
assess multiple domains and therefore should be able to
overcome differences in deficits among ABI etiologies.
Nevertheless, these assumptions need to be validated in
further research.

Furthermore, as a consequence of our strict exclusion
criteria, we might have excluded potentially good in-
struments. For example, the “off-label” questionnaires
(ie, questionnaires not designed to measure awareness
but used as discrepancy measures) to assess aware-
ness were excluded for evaluation (eg, Dysexecutive
Questionnaire10 or Head Injury Behavior Scale41). How-
ever, these tools may still be useful in assessing the
awareness of deficits of ABI patients. For example, the
Dysexecutive Questionnaire correlated moderately with
the SADI.10 Also measurements that focus on 1 domain
were excluded. These instruments might be good and
useful as well, but it was chosen to only evaluate in-
struments that assess awareness in a broader sense, for
example, over multiple domains because these reflect
the awareness of deficit concept better.

To conclude, a variety of instruments are available
to measure a patient’s awareness of deficits after ABI.
Most of these tools have limited support and need more
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research to gain insight into their quality. This review re-
vealed that the SADI, AQ, and PCRS are useful tools for
measuring awareness and have acceptable psychometric
and conceptual properties as well as feasibility. Although
additional research into the quality and conceptualiza-
tion of these instruments is required, their quantitative

nature makes them suitable for use in research, because
a patient’s awareness of their deficits can be an impor-
tant confounding factor in research settings. Moreover,
in the clinic, qualitative tools are needed to determine
the level of awareness of deficits among ABI patients
and to guide development of effective treatment plans.
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Appendix 1 Details of literature search “Measurements of awareness of deficits”

Database Search

PubMed (“Stroke”[MeSH Major Topic] OR “brain injuries”[MeSH Major Topic]) AND (“awareness”[MeSH
Major Topic] OR “unawareness”[title/abstract] OR “self-awareness”[title/abstract] OR
“insight”[title/abstract] OR “anosognosia”[title/abstract] OR “denial”[title/abstract])

PsycInfo SET 1: MM “Cerebrovascular Accidents”
SET 2: MM “Brain Damage” OR MM “Traumatic Brain Injury” or MM “Brain Concussion”
SET 3: SET 1 or SET 2
SET 4: AB awareness OR unawareness OR self-awareness OR insight OR anosognosia OR denial
RESULT SET: S3 AND S4 (Limits: Age groups: Adulthood (18yrs & older); Population group: Human)

EMBASE SET 1: *brain injury/
SET 2: *cerebrovascular disease/
SET 3: SET 1 OR SET 2
SET 4: (awareness or unawareness or self-awareness or insight or anosognosia or denial).ab.
RESULT SET: SET 3 AND SET 4

Appendix 2 Details of literature search into psychometric properties of the selected
measurements

Database Search

PubMed (“SADI”[title/abstract] OR “Self-Regulation Skills Interview”[title/abstract] OR
“SRSI”[title/abstract] OR “Patient Competency Rating Scale”[title/abstract] OR
“PCRS”[title/abstract] OR “Awareness Questionnaire”[title/abstract] OR
“AQ”[title/abstract] OR “Clinician Rating Scale “[title/abstract] AND
(“Psychometrics”[MeSH] OR “responsiveness”[title/abstract] OR “consistency”[title/abstract] OR

“valid”[title/abstract] OR “validity”[title/abstract] OR “validation”[title/abstract] OR
“reliable”[title/abstract] OR “reliability”[title/abstract]

OR “Sensitivity and Specificity”[Mesh] OR “feasible”[title/abstract] OR “feasibility”[title/abstract] OR
“evaluation”[title/abstract] OR “characteristic*”[title/abstract])

Limits: Humans, English, French, German, Dutch, Adult: 19-44 years
Error no results: “Self-Awareness of Deficits Interview”; “Awareness Interview-Adapted”

PsycInfo AB (“Self-Awareness of Deficits Interview” OR “SADI” OR “Self-Regulation Skills Interview” OR
“SRSI” OR “Awareness Interview-Adapted” OR “Patient Competency Rating Scale” OR “PCRS”
OR “Awareness Questionnaire” OR “AQ” OR “Clinicians Rating Scale for Evaluating Impaired
Self-Awareness”) and AB (Psychometrics OR responsiveness OR consistency OR valid OR validity
OR validation OR reliable OR reliability OR Sensitivity OR Specificity OR feasible OR feasibility OR
evaluation OR characteristics)

Limits: Age Groups: Adulthood (18 yrs & older); Population Group: Human
EMBASE SET 1: ((Self-Awareness of Deficits Interview OR SADI) AND (psychometrics or responsiveness or

consistency or valid or validity or validation or reliable or reliability or Sensitivity or Specificity or
feasible or feasibility or evaluation or characteristics)).ab.

SET 2: ((Self-Regulation Skills Interview OR SRSI) AND (as SET 1)).ab.
SET 3: Awareness Interview-Adapted AND (as in SET 1).ab.
SET 4: ((Patient Competency Rating Scale OR PCRS) AND (as in SET 1)).ab.
SET 5: ((Awareness Questionnaire OR AQ) AND (as in SET 1)).ab.
SET 6: Clinician Rating Scale AND (as in SET 1).ab.
RESULT SET: S1 AND S2 AND S3 AND S4 AND S5 AND S6
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