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Abstract

Aim: A systematic review to identify which mood and depression measures are valid for use with peo-
ple with severe cognitive and communication impairments following severe acquired brain injury.
Method: A systematic search of Cochrane, Web of Science, Ovid, and EBSCOhost was performed in March
2020, July 2021, and September 2022. The search focused on self-report and observer-rated assessment
tools used to assess mood, depression, and/or distress in those described as having a severe acquired
brain injury. Psychometric properties were extracted using the Consensus-based standards for the selection
of health measurement instruments (COSMIN) risk of bias checklist. Qualitative synthesis was performed on
extracted patient data.

Results: Nineteen papers detailing the psychometric properties of 25 measures were included, involving 2,914
participants. Nine papers provided details confirming the severity of participants’ cognitive and communication
impairments. The remaining papers described including severely injured participants but provided limited details
so that precise level of severity could not be confirmed. Only one paper showed evidence of adequate psycho-
metric properties and included those with severe cognitive impairments in a study of two observer-rated mea-
sures, the Stroke Aphasia Depression Questionnaire (10 items) and the Aphasia Depression Rating Scale.
Conclusions: Due to the exclusion of individuals with severe cognitive and communication consequences
following brain injury, no studies using self-report measures showed adequate validity evidence to recommend
their use in this population. A small study using two observer-rated scales included those with severe cognitive
impairments and showed satisfactory evidence that these measures can be validly used with this population.
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Introduction

Distress, low mood, and depression are common
following acquired brain injury.'* However, due
to the overlap of symptoms of depression and the
cognitive and physical consequences caused by
brain injury (such as slowed processing, changes
in sleep, appetite, or ability to engage in activities),
it can be challenging to recognise mood difficulties
after acquired brain injury.> When the brain injury
and its consequences are severe, the assessment of
mood becomes more complex. This review focuses
on the assessment of mood in people with severe
and persistent impairments in cognition and com-
munication following a brain injury.*

Low mood is traditionally assessed using self-
report measures’ ' which require cognitive abil-
ities such as reflecting on the past, comparing
mood states, and comprehending complex and
often abstract concepts such as mood, time, inten-
sity, and ‘“normal” versus ‘“abnormal”. This
makes them difficult to apply when cognitive and
communication impairments are present. Other
methods, such as observational measures, can
also be challenging to use as mood-related beha-
viours may be clouded by the neurological symp-
toms of the brain injury, making it difficult to
identify whether a mood issue is present.

To increase the likelihood of patients being
offered proportional and appropriate treatment,
it would be useful to clarify which mood assess-
ment measures are valid for use with those with
ongoing severe cognitive and communication
impairments following a brain injury. Therefore,
a systematic review of the evidence was under-
taken. To the authors’ knowledge, no previous
systematic review of mood measures for the
population of people with severe brain injury
has been completed.

Objectives
The objectives of the systematic review were to

establish:

e Which studies examining the validity of
tools for the assessment of mood, distress,

and depression in acquired brain injury
include people with severe brain injury
with persistent severe cognitive and commu-
nication impairments in their studies?

e How was severity defined by authors of the
studies and what details regarding the
degree of impairment of cognition and com-
munication were provided?

e Which, if any, tools have been found to be
reliable and valid measures of mood, dis-
tress, and depression when used with brain
injured individuals with severe cognitive
and communication impairments and what
is the quality of the evidence for their reli-
ability and validity?

Method

A systematic review of the literature based upon a
pre-registered protocol (PROSPERO identifier:
CRD42019162649) was conducted according to
PRISMA standards.'' The University of Glasgow
maintained responsibility for the integrity and
conduct of this review. This study was part of a
PhD project funded by the Francis and Augustus
Newman foundation.

Scoping studies were performed in December
2019 and January 2020 to ascertain the sensitivity
of the terms and associated abbreviations for
“depression”, “mood”, “brain injury”’, and “assess-
ment”. Initial scoping searches of validation studies
showed that the term ““severe brain injury” was not
fully or consistently defined in published studies. It
was also noted that although authors of papers
described the included population as “severe”,
patients with severe comprehension impairments
were often excluded from validation studies and
the exclusion was not always explicitly stated.
Limiting search terms to those papers including
the term “severe” was too restrictive and did
not retrieve relevant papers. Additionally, limit-
ing searches to titles excluded key papers in the
literature. Thus, a broad search was applied in
order to capture the appropriate literature and
avoid missing relevant papers. Search terms
were refined and searches were completed in
March 2020 and repeated in July 2021 and
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September 2022 (see Appendix II for detailed
search terms).

The following databases were searched from
inception:

e Cochrane Library: Cochrane Database
for Systematic Reviews (CDSR) and
Cochrane Central Register of Controlled
Trials (CENTRAL)

e Web of Science: Core collection and
MEDLINE databases

e Ovid: Health and Psychosocial Instruments
and Embase databases

e EBSCOhost: CINAHL, PsycARTICLES,
PsycINFO and Psychology and Behavioural
Sciences databases

This was supplemented by hand searching the
references in the identified papers and any review
papers on similar topics. The emphasis of the
review was on published, peer-reviewed journals.
Grey literature beyond articles derived from hand
searched articles was not included. There were no
restrictions in terms of the language of the pub-
lished studies.

Initial inclusion/exclusion criteria

Quantitative studies including standardisation studies,
validation studies, diagnostic studies, cohort studies,
case control studies, experiments and randomised
control trials were included, if a method for mood
assessment or measurement was used within the
study. Papers that were not investigating the validity
of the mood measure, or where data regarding the val-
idity of the measure could not be extracted, were
excluded.

Adult population studies (aged 18 or over) with
acquired brain injury (inclusive of stroke, traumatic
brain injury, hypoxic injury, and other forms of
non-progressive brain injury) were included.
Paediatric populations and adolescent populations
(under the age of 18) and progressive neurological
conditions (e.g., Parkinson’s disease, multiple
sclerosis, and dementia) were excluded.

Studies were selected if (1) the study population
was defined by the study authors as adults with
severe brain injury, or (2) the severity of injury
was listed as a Glasgow Coma Scale (GCS) score
of 8 or less, and/or post traumatic amnesia (PTA)
period of more than 1 day, and/or (3) there was evi-
dence of the presence of severe cognitive difficul-
ties and/or cognitive communication difficulties.

Papers focussed exclusively on individuals with
mild to moderate brain injuries were excluded. In
cases where the severity of the acquired brain
injury population was not detailed fully, was
unclear or severity was mixed, papers were
excluded if (1) less than 50% of the population
was defined as having a severe brain injury, (2)
the authors excluded participants who had impaired
language, comprehension, or orientation, or the
authors stated that participants were excluded if
they were unable to complete mood and/or other
measures, or (3) the reported cognitive assessment
results or screening test results demonstrated the
population had mild to moderately impaired cogni-
tion. All aspects of title searching, data extraction,
risk of bias assessment, and analysis were per-
formed by the principal researcher (AR). An add-
itional researcher (SC) acted as a second reviewer
for a randomly selected 10% of the screening.

Evaluation of methodological quality

The COSMIN (Consensus-based Standards for
the selection of health Measurement INstruments)
risk of bias checklist (RoB) was used to examine
the methodological qualities of the included studies
based on the available information provided by the
authors.'? A four-point rating scale is used to rate
the quality of each study (“very good”, “adequate”,
“doubtful”, or “inadequate”) using a “‘worst score
counts” approach.'> Following completion of the
risk of bias rating for the studies, each measure is
rated using the criteria of good measurement proper-
ties as either sufficient (+), indeterminate (?) or
insufficient (—).">"> COSMIN suggests that
outcome measures be chosen if there is evidence of
(a) sufficient content validity and (b) at least low-
quality evidence of sufficient internal consistency.
They should not be recommended for use if they
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have high-quality evidence of an insufficient meas-
urement property. Outcome measures can be tenta-
tively recommended with suggestions for further
research if they do not fall within the previously men-
tioned criteria (i.e., have mixed sufficient or indeter-
minate results)."?

As there is no clear outcome measure that is con-
sidered a gold standard in this field, structured diag-
nostic interviews were accepted as the gold
standard. In relation to construct validity (box 9),
it was decided that correlations with other (estab-
lished) instruments measuring mood should be
>0.50, that correlations with instruments measur-
ing unrelated constructs should be <0.30 and the
area under curve (AUC) should be >0.70, as per
suggestions made by the COSMIN manual.'?

Results

The initial searches yielded 20,606 articles. After
duplicates were removed electronically via the
Endnote database, 15,350 articles remained.
Following systematic title and abstract screening,
72 articles were screened at full text level.
Sixteen articles were retained for inclusion and,
following a citation search, an additional three
papers were included. Repeat searches in 2021
and 2022 did not yield any additional papers
(See Figure 1). The final 19 articles, involving
2,914 participants, were included for analysis of
risk of bias using the COSMIN risk of bias check-
list (see Table 1).

The included papers provided details on 25 mea-
sures of mood and depression (descriptions of these
measures are provided in Table 2). Of these mea-
sures, 15 are self-report (completed by the patient)
and 10 are observer or clinician rated. One of the
measures described (Leeds depression scale) is
now obsolete and no longer used in practice. Of
the included measures, 10 were specifically devel-
oped for a brain injury population. The remaining
measures were developed from a psychiatric assess-
ment based on the Diagnostic and Statistical Manual
of Mental Disorders (DSM), or psychological
models of depression, and were originally intended
for use with the general or psychiatric patient popu-
lation (Table 2). Eight papers used the accepted gold

standard (structured diagnostic interview by a psych-
iatrist according to the Diagnostic and Statistical
Manual of Mental Disorders criteria).

The psychometric properties of the studies on all
the instruments including risk of bias ratings for
each study are detailed in Table 1. Due to the het-
erogeneity of the included acquired brain injury
populations and the varied measures used as the
gold standard, it was decided that meta-analysis
was not appropriate and a narrative summary was
completed. Additional data on population, location,
and sample size was extracted. Of particular rele-
vance to this review, data on the number of partici-
pants considered “severe” and how this severity
was established was extracted.

Severity

Severity of the acquired brain injury was adequately
described in six papers (details provided on GCS or
post-traumatic amnesia scores)'®21:23232832. 5pe
paper reported on disability outcome measures,>*
the remaining 12 papers reported that they did not
exclude severe acquired brain injury patients, but
did not fully specify the severity of their included
patient population meaning that the percentage that
had severe cognitive impairments could not be
established. These 12 papers were included as they
did not report excluding patients who were severely
impaired so could not be excluded from the review.
However, the validity of the measures with severely
impaired patients cannot be confidently determined
from these papers as they had mixed severity
participants.

Structural validity

Structural validity, the degree to which scores on a
scale reflect the unidimensionality of the construct
being measured, was examined in studies of five
measures (Table 1). Two papers, examining the
Beck Depression Inventory-II (BDI-II) and the
Depression and Anxiety Severity Scale-21
(DASS-21), calculated a statistic deemed appropri-
ate by COSMIN '*# and met criteria for a ‘suffi-
cient’ rating. Despite the Beck Depression
Inventory-II study being rated as unbiased and



Rose et al.

683

having a sufficient rating, it must be noted that the
authors suggested an 18-item measure for unidimen-
sionality (removing three items that related to the
somatic features of depression).'® The authors exam-
ining the Depression and Anxiety Severity Scale-21
recommended a four-factor structure (depression,
anxiety, stress, and general distress) based on their
examination of the records of 504 traumatic brain
injury patients. Their method of examining records
limited the ability to extract information on the cog-
nitive impairments of those being assessed using this
self-report measure. Four of the studies examining
structural validity noted somatic symptoms or pain
as a separate factor within the measure, which is
likely to be an important consideration when asses-
sing individuals post brain injury.

Internal consistency, reliability, measurement
error and responsiveness

Internal consistency, the degree that items are
interrelated, was reported in 12 studies on ten

measures. Nine of these studies were rated as
‘sufficient’ and had low risk of bias (Table 1).
Six studies reported on test-retest reliability of
measures, of which only one study examining
the Signs of Depression Severity Scale was
found to be ‘sufficient’, although this result was
of low quality due to its risk of bias.>* One
study reported measurement error (how close
the scores of repeated measurements in stable
patients are), >* which was found to be inadequate
due to scores not being stable. Due to the lack of
reporting of the details required by COSMIN
standards neither of the two papers reporting on
responsiveness of the Aphasia Depression
Rating Scale and Visual Analogue Mood
Scale'® or Depression Intensity Scale Circles™*
were found to be sufficient.

Criterion validity and construct validity

Criterion validity is the degree to which the scores
of a measure reflect those of the gold standard. Six

{ i ion of studies via and registers 2020 ] Identification of studies via other Identification of studies at repeat
methods searches 2021,2022
8 Records identified from Databases Records removed before screening:
s n =20,606) Dupli ia E
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3 (Ebseoliostosater) ' Records identified from (n=1,844) title screened
= (WosS n=8,094) (Ovid n=1,057) Citation searching (n =109) =
- (Cohrane n=1,588) (EbscoHost n=729)
(WoS n=548) (Ovid n=531)
h =
- Records excluded: {Cohrane n=36)
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Figure I. PRISMA flow chart showing numbers through article selection process.® ABI = Acquired brain injury, PTSD

= Post-traumatic stress disorder, QoL = Quality of life.
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Table 2. (Continued)

Administration

time

Cut Off

Rater

Training

Availability

Details

Target population

Abbreviation Construct

Measure

NM

Patient

Visual self-assessment Freely available NM Manual purchased

General population

VAS-D Depression

24. Visual

analogue scale

for depression

25. Visual

NM

Patient

Manual purchased

NM

10-item visual analogue  Available for purchase

Stroke patients

Mood and self

VASES

scale

esteem

analogue of self-
esteem scale

Not mentioned, *Instructions provided for administration on the measure.

NM=

papers reported on criterion validity, one of which
was ‘sufficient’.'® Eight papers reported on con-
struct validity. Of these, four studies were found
to be ‘sufficient’ with a low risk of bias.'’>!-28-

Risk of bias

A number of the studies were found to be at high
risk of bias according to COSMIN criteria. This
was due to factors such as small sample size, lack
of detail on whether environments were controlled
in test-retest, inappropriate statistical methods,
inadequate time interval between repeat measures
and bias in comparing subgroups (Table 1'6- 212
25.26.29.32.33.3%) Eor many of these studies, a lack
of detail about the statistical methods used and spe-
cific details in reporting of results required resulted
in lower ratings. Later studies appeared to more fre-
quently report their findings in line with COSMIN
requirements, which may indicate improved quality
of studies, or more likely, improved standards of
reporting.

Adaptations

It was noted that in a number of the included
studies it was explicitly stated that the recom-
mended method of administration of the mea-
sures was adapted to compensate for patients’
access and understanding difficulties such as
visuospatial impairments, low education levels
and slow processing speed.'®2!** This included
reading the measures to patients and prompting
them for answers, taking additional time and
using large print or printed responses to prompt
participants. These adaptations arguably change
the original instructions and therefore may impact
the validity of these measures. Specifically, if they
are adapted and administered at the same time as
the clinical interview, there may be a high risk of
bias.

Quality of psychometric properties

Regarding the psychometric properties of the
measures used in studies with populations with
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unspecified severity of cognitive and communi-
cation impairment, six papers showed high
quality and sufficient results (Table 1). These
studies examined the Aphasia Depression
Rating Scale (very good internal consistency
and hypothesis testing for construct validity,
both rated as sufficient)'’; the Depression
Anxiety Severity Scale 21 item (very good struc-
tural validity and internal consistency, both rated
as sufficient)™; the Stroke Aphasia Depression
Questionnaire 10 item (two studies finding very
good and sufficient internal consistency'’*® and
adequate hypothesis testing for construct validity
of sufficient or indeterminate quality); the Stroke
Aphasia Depression Questionnaire Hospital
version® (with very good and sufficient internal
consistency and hypothesis testing of construct
validity); the Traumatic Brain Injury Quality of
Life scale and the Patient Health Questionnaire
nine item (both with very good and sufficient
hypothesis testing of construct validity)*®; the
Beck Depression Inventory-II (with adequate
and sufficient structural validity)®°; the Visual
Analogue Mood Scale and the Visual Analogue
Self Esteem Scale®® (both with very good and
sufficient internal consistency and adequate
hypothesis testing for construct validity rated as
indeterminate); and the Hamilton Depression
Scale, Hospital Anxiety and Depression Scale
and Beck Depression Inventory'® (all showing
very good and sufficient criterion validity).

Discussion

This review examined the psychometric properties
of 25 mood measures reported in 19 studies of val-
idity in people with severe or mixed severity
acquired brain injury. A range of psychometric
properties was reported and results ranged from
“inadequate” to “very good”.

Due to the heterogeneity of the populations,
variability in choice of gold standard, as well as
the mixed results of studies on the same measures,
it was not possible to pool the results. Research on
stroke and research on traumatic brain injury are
seen as separate fields due to the nature of progno-
sis and recovery patterns. This makes it challenging

to find research on the impact of shared symptoms,
i.e., cognitive impairments experienced due to
neurological damage sustained due to the acquired
brain injury.

The challenges of assessing mood after brain
injury were seen in different ways in the selected
papers. It was noted that the structural validity of
the Depression Anxiety Severity Scale (DASS-
21) and Stroke Aphasia Depression Questionnaire
(SADQH-10-10) improved when somatic items
were removed, possibly highlighting how these
somatic symptoms overlap with physiological
sequelae of acquired brain injury and may not spe-
cifically map on to mood-related issues. Papers
examining observer or clinician-rated studies
alluded to the issue of using measures with those
with severe cognitive and communication impair-
ments, stating that the need for the use of other-
rated measures was due to issues with reliability
when asking patients to complete self-report mea-
sures, usually in the context of communication
impairment and aphasia.'”*° The authors of the
Depression Intensity Scale Circles recognised
that although the measure is designed to be used
with the severely cognitively impaired, that the
group with whom validity was examined had
“relatively high skills and could complete (self-
report measures)”.>* This further illustrates how
the use of these measures require consideration
in those with ongoing sequelae following their
brain injury.

In completing this review it was noted that there
were inconsistencies in how the term “severe” was
used or operationalised by authors. Although
authors defined the population as being “severe”,
very few of them considered participants’ cognitive
abilities and appeared to report on the severity of
the acute injury as opposed to the associated
impairments. In a study reporting on “severely
injured” patients’ performance ** the mean mini-
mental status examination (MMSE) score was
reported as 24/30 (25 and above is considered
“normal”). This would indicate that the sample
likely had moderate cognitive impairment rather
than severe and that the studies were unlikely to
have included the target population for this
review. It was apparent that in many studies
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where the population was described as having a
“severe” brain injury, the included patients had suf-
ficient cognitive abilities to complete self-report
measures via the reported administration (e.g.,
over the phone, patients returning measures inde-
pendently via post, or patients providing informed
consent). Papers tend to focus on injury severity
and levels of consciousness at the time of the
injury rather than the consequences of the acquired
brain injury.

The lack of consistent reporting on the sever-
ity of the brain injury and the lack of consider-
ation of those with ongoing severe cognitive
and communication impairments highlights the
paucity of research findings for this population.
The authors of this paper who work clinically
with people with severe cognitive and communi-
cation impairments following brain injury recog-
nise that this population is not well defined in the
literature and further studies need to better define
this population. This lack of consistency in
reporting also resulted in increased challenges
in reviewing papers and reduced ability to syn-
thesise results. Transparency in study inclusion
and exclusion criteria is needed to improve the
interpretability of data regarding patient popula-
tions in brain injury research. Researchers
should consider including cognitive screens or
assessments to determine the cognitive abilities
of their study population, as the GCS and post-
traumatic amnesia scores do not adequately
measure persistent cognitive and communication
impairments.

According to COSMIN guidance, the follow-
ing measures appear to have robust evidence to
support their use with people with mild to moder-
ate brain injuries: the Aphasia Depression Rating
Scale (ADRS), Depression Anxiety Severity
Scale (DASS-21), Stroke Aphasia Depression
Questionnaire (SADQH-10, SADQ-10, SADQH),
Visual Analogue Mood Scale (VAMS) and
Visual Analogue Self Esteem Scale (VASES).
Although these measures have sufficient evi-
dence for use with a less impaired acquired
brain injury population, the available evidence
does not show consistent or comprehensive
results for use with those with severe cognitive

and communication impairments following an
acquired brain injury which puts limitations on
their recommendation for this population.
Additionally, there were issues regarding the
adapted administration of measures to compen-
sate for cognitive impairments, without consider-
ation of how this impacts validity.

In terms of severe brain injury and the target
population of this review, one study, which exam-
ined the Stroke Aphasia Depression Questionnaire
(SADQ-10) and the Aphasia Depression Rating
Scale (ADRS),'” showed evidence of sufficient
psychometric properties of both measures and
explicitly included those with severe cognitive
impairments by examining patients with aphasia
that limited their reliability in completing mea-
sures. While we tentatively recommend these
two measures as appropriate clinician-rated mea-
sures for assessing mood in those with severe
acquired brain injury, it should be noted that
these results were with stroke patients only and
that the sample size was very small (rn=25) and
thus may not be generalisable. Due to the mixed
results, heterogeneous populations, and lack of
detail provided on severity, further validity
studies on observer measures in a patients with evi-
dence of severe cognitive/communication impair-
ment are required. No self-report measures met
criteria for recommendation.

A strength of this review is that a broad litera-
ture was searched, from database inception, which
increased the likelihood that relevant papers were
included. Additionally, the use of the COSMIN
framework to extract relevant measurement prop-
erties and examine the risk of bias increased con-
fidence in interpreting the results of the included
studies.

A limitation is the majority of the searches and
data extraction was completed by one researcher
(AR), although reliability of study selection was
established with a second reviewer (SC) at
several points of the review. The cut-off of
50% of the population being considered to
have suffered a severe acquired brain injury
may have eliminated studies on small numbers
of relevant patients, however, results from these
studies would likely be less generalisable. The
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heterogeneity of the included studies limited syn-
thesis of results.

Conclusions

This review presents the psychometric properties of
several measures of mood. However, very few can
be recommended for use with people with ongoing
severe cognitive and communication impairments
following acquired brain injury. In particular, no
self-report measures can be recommended for this
population. The validity of one measure specific-
ally designed for use with those with severe cogni-
tive and communication impairments (depression
intensity scales circles) has not been examined on
the target population and further studies are
recommended.

Clinician and observer rated measures are
likely to be more appropriate in this population.
The Stroke Aphasic Depression Questionnaire
(10-item) and the Aphasia Depression Rating
Scale showed sufficient internal consistency and
construct validity in relation to assessment of
patients with communication impairments and
aphasias. Further studies of observer- and
clinician-rated studies with larger sample sizes
and other acquired brain injury populations are
recommended.

Additionally, this review highlighted the
issue with the definition of “severity” and that
a severe brain injury and severe consequences
of a brain injury are separate constructs and
future research should provide clearer details
when referring to “severity”. The standardisa-
tion of reporting with regards to the severity of
the longer-term consequences of acquired brain
injury for studies, and agreement of a gold
standard for use in the brain injury population,
would improve the interpretability of studies
for future reviews.

Considering the current paucity of the evidence
base, we recommend that patients with severe cog-
nitive and communication impairments be assessed
with caution using multiple sources of information
(e.g., behavioural observation and collateral infor-
mation) as well as clinician or observer rated mea-
sures such as the Stroke Aphasic Depression

Questionnaire (10 item) or Aphasia Depression
Rating Scale.

Clinical messages

e Mood and depression screens have not
been sufficiently validated for use with
those with severe cognitive and communi-
cation impairments following acquired
brain injury.

e No self-report measures can be recom-
mended for use with this population.

e Two observer rated mood scales (the
Stroke Aphasic Depression Questionnaire
10 item and Aphasia Depression Rating
Scale) can tentatively be recommended
for screening mood issues in those with

severe cognitive and communication
impairments following acquired brain
injury.
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