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REVIEW ARTICLE

Measurement properties of instruments to assess mental function
during activity and participation in individuals surviving traumatic brain
injury: A systematic review protocol
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and Lisa Gregersen Oestergaarda,b,d
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Neurorehabilitation Centre and University Research Clinic, Skive, Denmark; dDepartment of Public Health, Aarhus University, Aarhus,
Denmark; eDepartment of Health Sciences and Amsterdam Movement Institute, Faculty of Science, Vrije Universiteit Amsterdam,
the Netherlands

ABSTRACT
Background: Most studies assessing mental function in individuals with traumatic brain injury
(TBI) assess the impairments through pen and paper tests. However, weak correlation has been
found between the results from pen and paper tests and the results from performance-based
tests during activity and participation.
Objective: To investigate measurement properties of performance-based instruments that are
used to assess mental function during activity and participation in individuals with a TBI.
Material and methods: PubMed, EMBASE, CINAHL, PsycINFO, and OTseeker will be searched for
relevant studies reporting on measurement properties of performance-based instruments to
assess mental function in individuals with a TBI. The COnsensus-based Standards for selection of
Health Measurement Instruments (COSMIN) checklist will be used to evaluate the methodo-
logical quality of the included studies. The Terwee quality criteria will be applied to evaluate the
study findings for each measurement property. To summarize all the evidence, a best evidence
synthesis will be performed.
Results: Results will be presented in text and tables.
Conclusions: Conclusion will be drawn up-on the overall evidence
Significance: It is expected that the findings of the review will provide evidence to guide clini-
cians in the selection of instruments to use in occupational therapy practice and research.
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Introduction

Traumatic brain injury (TBI) is a significant cause of
death and disability worldwide, and thus a global
health problem [1–4]. The worldwide incidence is not
known, but the literature reports that more than 10
million individuals worldwide are annually affected by
the consequences of TBI, such as impaired physical
and mental function [4–6].

Impaired mental function is frequently reported
and experienced as one of the most important factors
for determining subjective well-being and quality of
life [7–11]. Although mental function may improve
over time as a result of both restorative mechanisms
in the brain and rehabilitation, one out of three indi-
viduals with TBI experience impaired mental function
three years post-injury [10–12]. The International

Classification of Functioning, Disability and Health
(ICF) define mental function in the following subdo-
mains: attention, memory, psychomotor function,
emotion, perception, thought, higher-level cognitive
function including executive function, mental func-
tion of language, calculation function, mental function
of sequencing complex movements, and experience of
self and time function [13].

International guidelines emphasize the importance
of assessing mental function after TBI by the use of
instruments with adequate psychometric measurement
properties [14–17]. To date, there is a lack of consen-
sus on which outcome measures are the most adequate
to use when assessing impairment of mental function
in individuals with TBI. The majority of studies assess-
ing mental function describes the impairments through
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pen and paper tests [12,18–21]. However, studies have
shown a weak correlation between the results from the
pen and paper tests and the results from performance-
based tests during activity and participation [22–25].
Likewise, self-reported instruments are prone to error
from several sources, e.g. the severity of mental func-
tion impairment, which questions the ecological valid-
ity [23,26,27]

ICF defines activity and participation as the execu-
tion of tasks and involvement in life situation [13]. It
is well known, that impaired mental functions affect
the possibility to be independent in activity and par-
ticipation, e.g. when performing activities of daily liv-
ing (ADL), undertaking family roles, socializing, and
maintaining employment [12,28,29]. By assessing
mental function in TBI individuals using perform-
ance-based instruments during activity and participa-
tion, the impact of impaired mental function on ADL
is highlighted [23]. Valid, reliable and responsive
instruments are needed to establish an evidence-based
practice to ensure the quality of the assessment
results. Instruments with inadequate measurement
properties may result in an insufficient interpretation
of impairments and needs, leading to unsatisfactory
interventions [30].

With the intention of identifying the most adequate
instrument to measure the construct of interest, the
objective of this systematic review is to investigate
measurement properties of performance-based instru-
ments that are used to assess mental function during
activity and participation in individuals with a TBI.

Methods and analysis

Study design and registration

This systematic review is registered with the PROSPERO
International Prospective Register of systematic reviews
with registration number CRD42017053881. The proto-
col is prepared according to the Preferred Reporting
Items for Systematic Review and Meta-Analysis
Protocols (PRISMA-P) 2015 checklist [31].

Search strategy

The following databases will be searched from their
date of inception up to the present date; PubMed,
EMBASE, CINAHL, PsycINFO, and OTseeker. The
literature search blocks are ‘acquired brain injury’,
’mental function’ and ‘method of assessment’, com-
bined with a published methodological search filter to
identify studies on psychometric properties in
PubMed, CINAHL and EMBASE [32]. A translation

of the published search filter will be applied in
PsychINFO and OTseeker [33]. Because of the risk of
missing studies including activity and participation,
this aspect will not be included in the search strategy
but will be assessed manually during the selec-
tion procedure.

The search strategy will use Medical Subjects
Headings (MeSH), and other controlled vocabularies
(i.e. EMTREE, Cinahl headings and Thesaurus), in
addition to relevant free-text terms. Citation search
will be used, and reference lists of relevant studies
will be searched for additional studies in order to
identify studies which do not appear by the search
strategy, including gray literature.

The search is used for a series of systematic
reviews on measurement properties, hence including
the umbrella term ‘acquired brain injury’. The current
review includes studies in TBI. In order for a study to
be included, there needs to be a separate analysis of
the TBI population, which will be identified during
the selection procedure.

The online bibliographic program RefWorks
(https://www.refworks.com) will be used to gather all
identified studies. The full search strategy can be
obtained from the first author upon request.

Selection of studies

Inclusion criteria

Only original studies reporting on methods to assess
mental function during activity and participation will
be included. The ICF definition of the constructs;
mental function and activity and participation will be
used [34]. Activity and participation relate to broader
aspects of functioning, including communication,
mobility, interpersonal interactions, self-care, learning,
and applying knowledge [34].

Furthermore, the studies need to report on at least
one measurement property according to the
COnsensus-based Standards for selection of Health
Measurement Instruments (COSMIN) checklist. The
COSMIN checklist is a standardized method to
evaluate the methodological quality of studies report-
ing on measurement properties within nine domains:
Internal consistency, reliability, measurement error,
content validity, structural validity, hypotheses testing,
cross-cultural validity, criterion validity, and respon-
siveness [35,36]. All categories of traumatic brain
injury, i.e. mild, moderate and severe will be included,
regardless of time since injury or comorbidity. No
language restrictions will be used.
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Exclusion criteria

A study will be excluded from the systematic review,
if it there is no separate analysis of an adult popula-
tion. Likewise, a study will be excluded if it includes a
mixed population with acquired brain injury with no
separate analysis of the TBI population.

Selection procedure

The literature search will be performed in collabor-
ation with a health science librarian. Two authors will
independently screen all titles and abstracts for rele-
vance after duplicates are removed. Both authors will
apply the eligibility criteria to the included studies in
full-text. If a disagreement occurs, a third author will
be consulted for consensus. The authors are clinical
and research content area experts. Studies in other
languages than the authors master will be translated
by the authors’ network.

Data extraction

Data from the included studies will be extracted inde-
pendently by two authors, using a standardized data
collection form based on the COSMIN checklist, but
also including study characteristics i.e. author, publi-
cation year, country, language, sample size, TBI sever-
ity, age of study population, time post TBI onset,
COSMIN domain(s), mental function domain(s) and
dimension of activity and/or participation.

Disagreements between authors will be resolved
through consensus with a third author. A flowchart
will illustrate the process of the selection procedure.
The following information will be extracted from the
studies and presented in tables:

� General characteristics of the studies
� Results of measurement properties

Appraisal of the methodological quality of
included studies

Two authors will independently perform the quality
evaluation of the included studies and continuously
meet for consensus. Disagreements will be resolved
through consensus with at third author. The COSMIN
checklist will be used to evaluate the methodological
quality of the included studies. This includes the risk
of bias in each study [35]. The checklist consists of
nine boxes with methodological standards for how
each measurement property should be assessed. A
four-point scale will be used, and each property will be

rated as excellent, good, fair or poor following pre-
defined criteria from the COSMIN checklist. The low-
est rating on any item on the checklist will determine
the overall rating for each measurement property (i.e.
worst score counts) [32].

Data synthesis of included outcome measures

The Terwee quality criteria will be applied to give an
overall rating of the study findings for each measure-
ment property as positive, intermediate or negative
[37]. A best evidence synthesis will be performed
using a ‘levels of evidence’ rating in order to summar-
ize all the evidence on the measurement properties of
the included outcome measures [38]. The possible lev-
els of evidence for a measurement property are:
strong, moderate, limited, conflicting, or unknown.
The levels of evidence rating are based on the number
and methodological quality of the studies (i.e.
COSMIN rating), and the rating and consistency of
the measurement properties (i.e. Terwee criteria).
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