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Abstracts
Critical Review of the Literature

Approximately one third of stroke survivors experience difficulties with understanding language
(fluent aphasia), or producing language (non-fluent aphasia). Although copious research has
been conducted assessing the language abilities of individuals with post-stroke aphasia, fewer
studies have been conducted applying neuropsychological tests to assess the non-linguistic
neuropsychological functioning of individuals with post-stroke aphasia. This review aimed to
learn more about measures which may be used in neurorehabilitation to assess memory,
executive functioning, attention, visuospatial skills, social cognition, and intellectual functioning
of stroke survivors with fluent or non-fluent aphasia. The systematic review resulted in 17
quantitative papers published since 2013 involving the non-linguistic cognitive assessment of
individuals with fluent or non-fluent aphasia after stroke across eight countries. The use of
assessments by clinicians in multidisciplinary neurorehabilitation services has been considered.
Findings have implications for how neurorehabilitation clinicians assess non-linguistic cognitive

functioning in post-stroke aphasia.



Service Improvement Project

Study Design: Mixed methods service improvement project. Retrospective analysis of clinical

documentation and focus group with clinicians.

Objectives: Although traumatic brain injury (TBI) and spinal cord injury (SCI) often co-occur,
many barriers have been found to identifying TBI in SCI rehabilitation and adapting treatment
accordingly. This study aimed to compare the number of TBIs detected at the UK National
Spinal Injury Centre to figures found in previous research, and understand the barriers to

adapting SCI rehabilitation in the presence of TBI.

Setting: United Kingdom inpatient spinal cord injury rehabilitation unit.

Methods: This mixed methods study assessed the documentation at each stage of 88 patients’
treatment where a TBI could be detected and used to inform rehabilitation, and subsequently, a
focus group was conducted with staff to explore the barriers to detecting TBI and adapting SCI

rehabilitation.

Results: Results suggested that data related to TBI were inconsistently recorded, the number of
TBIs at the Centre was lower than previous research, and several barriers were interpreted from

the focus group.

Conclusions: TBI in SCI populations may be an invisible unmet need. Several barriers may exist
which prevent clinicians from detecting TBI in this population and adapting rehabilitation
accordingly. Findings have implications for rehabilitation for individuals with TBI and SCI

admitted to the service.



Theory-Driven (Main) Research Project

Although an acquired brain injury (ABI) may bring some couples closer together, for other
couples, an ABI may pose challenges to their relationship. Recent research has suggested that
social cognition is the strongest predictor of continuity in couples’ relationships after one partner
experiences an ABI. The current study aimed to examine the role of social cognition in
relationship satisfaction and continuity after ABI. Sixty-four participants who were in a
relationship with someone who had experienced an ABI completed measures of their partner’s
social cognition, their relationship satisfaction before and after injury, and a measure of
relational continuity after ABI. It was found that the participants’ relationship satisfaction
significantly decreased after injury, and that the average social cognition score for the group
reporting a high change in relationship satisfaction was significantly poorer than the group
reporting a low change in relationship satisfaction. Regression analysis suggested that overall
social cognition could predict the continuity in relationships after injury, although no single
content area on a measure of social cognition could predict relational continuity. Findings have
implications for the impact of ABI on couples’ relationships and support to provide to couples

following ABI.
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Abstract
Approximately one third of stroke survivors also experiences difficulties with understanding
language (fluent aphasia), or producing language (non-fluent aphasia). Although copious
research has been conducted assessing the language abilities of individuals with post-stroke
aphasia, fewer studies have been conducted applying neuropsychological tests to the non-
linguistic neuropsychological functioning of individuals with post-stroke aphasia. This review
aimed to learn more about measures which may be used in neurorehabilitation to assess memory,
executive functioning, attention, visuospatial skills, social cognition, and intellectual functioning
of stroke survivors with fluent or non-fluent aphasia. The systematic review resulted in 17
quantitative papers published since 2013 involving the non-linguistic cognitive assessment of
individuals with fluent or non-fluent aphasia after stroke across eight countries. The use of
assessments by clinicians in multidisciplinary neurorehabilitation services has been considered.
Findings have implications for how neurorehabilitation clinicians assess non-linguistic cognitive
functioning in post-stroke aphasia.

Keywords: Stroke, Fluent Aphasia, Non-Fluent Aphasia, Cognitive functioning
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A Systematic Review of Assessments of Non-Linguistic Cognitive Functioning in Adults
with Post-Stroke Fluent and Non-Fluent Aphasia

A stroke is a cerebrovascular accident whereby the blood supply to a brain area is cut off,
damaging brain cells. It is one of the most common neurological conditions, affecting 100,000
people each year in the UK alone (Stroke Association, 2021). A stroke is also a major, and often
traumatic life event which can impact the mental health of the survivor as well as causing a
‘ripple effect’ on families as the survivor and those around them adjust to life after injury (Villa
& Riley, 2017; Bowen et al., 2009; Temkin et al., 2009).

People who experience a stroke are affected in different ways, depending on the area in
which it occurs and its severity. For example, a stroke may impact someone’s physical mobility.
Sometimes, a stroke may also result in several ‘invisible disabilities’, including cognitive
impairments in problem-solving abilities, attention, learning, memory, and language (Fonseca et
al., 2019). Understanding the mechanism behind how stroke impacts people’s functioning in
different ways is key to successful rehabilitation (Cipolotti & Warrington, 1995).

One theoretical framework to understand how an individual is impacted after stroke is the
theory of functional specialisation (Mahon & Cantlon, 2011). This theory suggests that different
areas of the brain represent different abilities or ‘functions’ which enable people to navigate daily
life. Therefore, if a certain region of the brain is damaged, this may lead to an impairment in
functioning for which that part of the brain is responsible (Cipolotti & Warrington, 1995).

Functional specialisation theory has since been supported by more recent stroke research
which has illustrated the relationships between certain brain areas and specific cognitive
functions. Moore and Demeyere (2022) examined associations between impairment on the

Oxford Cognitive Screen (OCS; Demeyere, et al., 2015) and stroke location in 573 patients using
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voxel-based lesion-symptom mapping through brain scans. The researchers found that lesions in
certain areas of the brain caused by stroke were associated with different cognitive impairments
on the OCS. This finding supports the functional specialisation perspective that a stroke in a
specific area of the brain impairs an individual’s ability to perform certain cognitive tasks.
Post-Stroke Aphasia

One of the most common and debilitating areas of cognitive functioning to be affected by
stroke is language, and this condition is called ‘aphasia’ (Manning et al., 2020; Hilari, 2011). One
third of stroke survivors experiences this condition, equating to 350,000 people living with
language difficulties after stroke in the UK (Stroke Association, 2020). Aphasia is an umbrella
term for many types of language difficulties, and, in line with the theory of functional
specialisation, studies have found that certain neural pathways in the left fronto-temporal areas
are related to various language deficits after stroke (Moore & Demeyere, 2022).

The classical theory of language representation in the brain suggested that damage to
Broca’s area leads to difficulties producing language (non-fluent aphasia), and lesions to
Wernicke’s area relate to impairments in understanding language or ‘fluent aphasia’ (Geschwind,
1965a; 1965b). Although these areas are important in speech production and comprehension,
recent research has suggested that rather than single regions, there are certain networks spanning
the left temporal lobe which are responsible for these functions (Deli et al., 2021). However, in
the cognitive assessment literature, the dichotomy between fluent and non-fluent aphasia remains
(Gordon, 2020; Vukovic et al., 2021). Both of these types of aphasia individually, or together
(global aphasia) may pose unique challenges for survivors and their families, both in the early
stages of care (Pringle et al., 2010), and in the long-term (Kitzmiiller et al., 2012; Kincheloe et

al., 2022).
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Research has demonstrated that individuals with post-stroke aphasia (PSA) may also
have impairments in other areas of other cognitive functioning (Moore & Demeyere, 2022;
Weaver et al., 2021). The language areas of the brain are close to regions involved in other
cognitive functions and the devastating and cascading nature of stroke means damage may occur
in multiple brain areas, and thus, cognitive abilities (Fonseca et al., 2017). For example,
survivors with aphasia may also have difficulties with memory and attention (Potagas, et al.,
2011), which are involved in almost all activities of daily life. These ‘invisible disabilities’ may
cause additional distress for survivors and their carers (Barrett et al., 2021; Gialanella et al.,
2011).

Cognitive rehabilitation theory identifies testing cognitive abilities as one of the first
stages in rehabilitation (Cipolotti & Warrington, 1995, Caramazza & Hillis, 1993). Before
treatment, it is important to ascertain how cognitive functioning has been affected, and to gather
information on the degree and severity of the impairment considering an individual’s premorbid
functioning. Resulting relative strengths and weaknesses may be used to understand a patient’s
cognitive profile as a whole, and adaptations may be made to support patients and their carers to
adjust better to life after stroke.

Assessing Non-Linguistic Cognitive Functioning

Although there are many speech and language therapy-specific ways to test the language
ability of people with aphasia (Salter et al., 2006), less research has been conducted into how
psychologists in multidisciplinary neurorehabilitation teams may examine other cognitive
functions in people whose language skills are impaired after stroke. These difficulties are harder
to identify, as many cognitive assessments rely on intact language skills which are difficult for

patients with PSA to complete. This means patients with PSA may have other cognitive
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impairments which may be missed, meaning rehabilitation cannot be tailored to these ‘invisible
disabilities’ (Barrett et al., 2021).

Some assessments result in a ‘cognitive profile’ of people after stroke and rely much less
on language (Demeyere et al., 2015). However, these tools are novel and the research needs to be
synthesised to provide guidance for fast-paced multidisciplinary neurorehabilitation services.
Additionally, there are gaps in previous research. Fonseca et al. (2016) reviewed the cognitive
profile of this population and the tools to assess non-linguistic cognition in people with aphasia
after stroke until 2015. However, some papers were missed due to the study’s less detailed search
strategy (Yu, Jiang, Bi & Li et al., 2013; Yu, Jiang, Li & Bi et al., 2013), they did not assess the
quality of the studies included, and since their review, there has been a flurry of research papers
published in this area. Also, Salis and colleagues (2021) conducted a review of memory
measures post-stroke, however this only collated measures for memory.

The Current Review

The primary aim of the present study was to systematically review and evaluate papers
focusing on the assessment of non-linguistic cognitive functioning of adults with post-stroke
fluent or non-fluent aphasia published since 2013, as this was the year of the first paper not
included in the Fonseca et al. (2016) review. It was hoped that the results would provide helpful
guidance for non-linguistic cognitive assessments that can be used by psychologists, alongside
those used by speech and language therapists, to have a greater multidisciplinary understanding

of the needs of stroke survivors to support patients and their carers to adjust to life after stroke.
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Method

This review was conducted in accordance with the guidelines for reporting systematic
reviews, updated in 2020 (PRISMA; Page et al., 2021), and was registered with PROSPERO
(CRD42021251162).

Search Strategy

Search terms related to stroke, fluent and non-fluent aphasia, neuropsychological
assessment, and non-linguistic cognitive functions were used (see Appendix B) to systematically
search the following databases on 3™ of April 2023: EMBASE, MEDLINE, and APA PsychInfo
via Ovid, and Scopus. Search results were restricted to studies in the English language and a
secondary hand-search of relevant reference lists was also completed. Discussions with research
supervisors identified any recently published (or in press) studies and clarified eligibility
questions.

Identified studies were imported into EndNote, and duplicates were removed.
Subsequently, through the software Rayyan (Ouzzani et al., 2016), the titles and abstracts of the
resulting papers were screened against the inclusion criteria by the primary researcher. Selected
full texts were then screened against the inclusion criteria by the primary (LF) and secondary
(RU) researcher. Inter-rater reliability was calculated using Cohen’s kappa statistic to ascertain
the scoring agreement between these researchers. The researchers initially agreed on 93% of the
126 papers (k = .75). The two researchers then met to discuss the remaining papers, and
agreement increased to 100%. The rest of the research team were consulted regarding two papers
that the primary and secondary researchers both agreed they were unsure whether should be

included. Seventeen papers were included in the final review (Figure 1).
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Inclusion and Exclusion Criteria

Studies were included if they met the following criteria: original peer-reviewed research
articles, published in English, published in or after 2013, adopted a quantitative methodology,
and administered a non-linguistic cognitive assessment. Studies included a sample of adults over
18 years of age with fluent or non-fluent aphasia after having incurred any of the three types of
stroke: ischaemic stroke, haemorrhagic stroke, or a transient ischaemic attack.

Papers were excluded from the review if they involved a population of participants with
non-vascular conditions. For example, papers incorporating a sample of stroke survivors
alongside a sample of people with other acquired brain injuries such as traumatic brain injury,
were excluded. Papers were also excluded if they were conference abstracts, primarily aimed to

explore linguistic cognitive functioning, or the sample had non-impaired language abilities.



Figure 1
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Data Synthesis

A data extraction plan was created, informed by the Cochrane data extraction and

16

assessment form template. This was used to extract the key information from each paper which
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was relevant to the current review, including participant demographics, type of stroke, type of
aphasia, cognitive functions assessed, and tests used. Neuropsychological assessments were
grouped by the cognitive functions they were used to assess in each paper.
Quality Assessment

The quality of each resulting study was assessed in accordance with the checklist for
assessing the quality of quantitative studies from Kmet and colleagues’ (2004) standard quality
assessment criteria for evaluating primary research papers from a variety of fields (see Appendix
B). The quality assessment was carried out independently by two researchers. Inter-rater
reliability was calculated using Cohen’s kappa statistic to ascertain the scoring agreement (x

= .92).

Results

Study Characteristics

Studies were mostly cross-sectional, although two were quantitative single case studies
(Puvanendran et al., 2016; Woods et al., 2017), two were validation papers for assessment
measures (Demeyere et al., 2015; Rodrigues et al., 2019), and one validated a treatment protocol
as part of a wider RCT (Kaur et al., 2020) assessing the impact of a rehabilitation programme on
non-linguistic cognitive functioning. Of the 17 studies included, 16 aimed to specifically explore
the non-verbal cognitive functioning of participants (Bonini & Radanovic, 2015; Demeyere et
al., 2015; Fonseca et al., 2019; Lee & Pyun, 2014; Lee et al., 2020; Puvanendran et al., 2016;
Rodrigues et al., 2019; Schumacher et al., 2019; 2022; Thomson et al., 2015; Woods et al., 2017;
Yao, Liu & Liu et al., 2020; Yao, Liu & Lu et al., 2020; Yu, Jiang, Bi & Li et al., 2013; Yu, Jiang,

Li & Bi et al., 2013; Yan et al., 2022). Twelve studies involved only individuals who had
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experienced a stroke (Bonini & Radanovic, 2015; Fonseca et al., 2019; Lee & Pyun, 2014; Lee et
al., 2020; Schumacher et al., 2019; 2022; Thomson et al., 2015; Woods et al., 2017; Yao, Liu &
Liu et al., 2020, Yu, Jiang, Bi & Li et al., 2013; Yu, Jiang, Li & Bi et al., 2013; Yan et al., 2022),
and five studies included a neurologically healthy control group alongside stroke survivors
(Demeyere et al., 2015; Kaur et al., 2020; Puvanendran et al., 2016; Rodrigues et al., 2019; Yao,
Liu & Lu et al., 2020). Where studies reported multiple groups of participants (Bonini &
Radanovic, 2015; Demeyere et al., 2015; Fonseca et al., 2019; Kaur et al., 2020; Lee & Pyun,
2014; Lee et al., 2020; Puvanendran et al., 2016; Rodrigues et al., 2019; Yao, Liu & Liu et al.,
2020; Yao, Liu & Lu et al., 2020; Yan et al., 2022), the sample characteristics are reported
separately. Table 1 represents the methodological information extracted from each paper.

Whilst all of the studies were published in English, the studies were conducted in 10
countries, with eight originating in Asia (Kaur et al., 2020; Lee & Pyun, 2014; Woods et al.,
2017; Yao, Liu & Liu et al., 2020; Yao, Liu & Lu et al., 2020; Yu, Jiang, Bi & Li et al., 2013; Yu,
Jiang, Li & Bi et al., 2013; Yan et al., 2022) six in Europe (Demeyere et al., 2015; Fonseca et al.,
2019; Puvanendran et al., 2016; Schumacher et al., 2019; 2022; Thomson et al., 2015), two in
South America (Bonini & Radanovic, 2015; Rodrigues et al., 2019), and one in North America
(Lee et al., 2020). Most studies recruited outpatient samples, apart from five studies which
recruited inpatient participants (Demeyere et al., 2015; Lee & Pyun, 2014; Yao, Liu & Liu et al.,
2020; Yao, Liu & Lu et al., 2020; Yan et al., 2022), and two studies which included both (Yu,
Jiang, Bi & Li et al., 2013; Yu, Jiang, Li & Bi et al., 2013). Sample sizes ranged from one to 352.
All of the studies included participants with fluent or non-fluent aphasia. Two single case studies
reported participants purely with non-fluent aphasia (Puvanendran et al., 2016; Woods et al.,

2017). Although most studies used comorbid physical and mental health conditions as exclusion
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criteria, information regarding participants’ comorbid mental health status was gathered in seven
studies (Fonseca et al., 2019; Kaur et al., 2020; Rodrigues et al., 2019; Woods et al., 2017; Yao,
Liu & Liu et al., 2020; Yao, Liu & Lu et al., 2020; Yu, Jiang, Bi & Li et al., 2013).

All 17 studies assessed the non-verbal cognitive functioning of participants. Most studies
also assessed the relationship between language deficits and non-verbal cognitive functioning
(Bonini & Radanovic, 2015; Fonseca et al., 2019; Lee et al., 2020; Rodrigues et al., 2019;
Schumacher et al., 2019; 2022; Thomson et al., 2015; Yao, Liu & Liu et al., 2020; Yu, Jiang, Bi
& Lietal., 2013; Yu, Jiang, Li & Bi et al., 2013; Yan et al., 2022). Sixteen papers used a battery
of standardised neuropsychological assessments to explore non-verbal cognitive functioning in
PSA (Bonini & Radanovic, 2015; Demeyere et al., 2015; Lee & Pyun, 2014; Lee et al., 2020;
Puvanendran et al., 2016; Rodrigues et al., 2019; Schumacher et al., 2019; 2022; Thomson et al.,
2015; Woods et al., 2017; Yao, Liu & Liu et al., 2020; Yao, Liu & Lu et al., 2020; Yu, Jiang, Bi &

Lietal., 2013; Yu, Jiang, Li & Bi et al., 2013; Yan et al., 2022).



Table 1

Study Characteristics and Key

Key
Term Meaning Reference
NA Not applicable -
NR Not reported -
HC Healthy controls -
SS Stroke survivors -
Aph Aphasia -
NAph Non-aphasia -
FA Fluent aphasia -
NFA Non-fluent aphasia -
Subs Substance misuse -
NeuroHis Previous history of neurological conditions -
PsychHis Previous history of mental health conditions -
SensImp Sensory impairment impacting participation -
RP Research participant in another research project -
into cognition
LH Left-handed -
LHem Left-hemisphere -
RH Right-handed -
RHem Right-hemisphere -
BCB-Edu Brief Cognitive Battery-Edu Nitrini et al. (2007)
BCoS BCoS: Birmingham Cognitive Screen Humphreys et al. (2012)
BIT Behavioural Inattention Test Wilson et al. (1987)
BLAD Battery of Lisbon for the Assessment of Dementia Garcia (1984).
CAT Cognitive Abilities Test Lohman et al. (2008)
CDT Clock Drawing Test Freedman et al. (1994)
CERAD Consortium to Establish a Registry for Fillenbaum et al. (2011)

Alzheimer’s Disease Constructional Praxis Task




Term

CNT

Meaning

Reference

CPT-II

D-KEFS
LOTCA

MOCA
MMSE
NART

NEUPSILIN-Af

Computerised Neuropsychological Test Version

4.0

Conners’ Continuous Performance Test — Second

Edition

Delis-Kaplan Executive Function System
The Loewenstein Occupational Therapy

Cognitive Assessment

Montreal Cognitive Assessment
Mini-Mental State Examination
National Adult Reading Test
Brief Neuropsychological Assessment Battery
NEUPSILIN for patients with expressive aphasia

MaxMedica, Inc., Seoul, South Korea
Conners (2004)

Delis et al. (2001).
Katz et al. (1989)

Nasreddine et al. (2005)
Folstein et al. (1975)
Nelson & Willison (1991)
Rodrigues et al. (2019)

NLCA The Non-Language-Based Cognitive Wu et al. (2013)
Assessment
OCS Oxford Cognitive Screen Demeyere et al. (2015)
RCF Rey Complex Figure task Osterreith (1944)
R(C)PM Raven’s (Coloured) Progressive Matrices Raven & Raven (2003)
TAP The Test of Attentional Performance Zimmerman & Fimm (2002)
TEA The Test of Everyday Attention Robertson et al. (1996)
TMT Trail Making Test Retain (1958)
TOPF Test of Premorbid Functioning Wechsler (2011)
VOSP The Visual Object and Space Perception Battery Warrington & James (1991)
WAIS-1V Wechsler Adult Intelligence Scale — Fourth Wechsler (2008)
Edition
WASI-IT Wechsler Abbreviated Scale of Intelligence, Wechsler (2011)
Second Edition
WCST Wisconsin Card Sorting Test Grant & Berg (1948)
WMS-IV Wechsler Memory Scale —Fourth Edition Wechsler (2009)
WMS-III Wechsler Memory Scale — Third Edition Wechsler (1997)
WMS-R Wechsler Memory Scale — Revised Edition Wechsler (1987)
WTAR Wechsler Test of Adult Reading Holdnack (2001)
- The Test of Derived Fact Strategies Dowker (1998)

21
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Meaning

Reference

The Five Objects Test
The Camel and Cactus Test
The Tower of Hanoi

Papageorgiou et al. (2014)
Bozeat et al. (2000)

Simon (1975)

- The Kramer Test Balzer et al. (2011)
- Tower of London test Shallice (1982)
- The Brixton Test Burgess & Shallice (1997).
Study Characteristics
Average
Type(s) Age (SD);
of PSA  Exclusion Sample Average Area(s) of Measure(s)/Task(s) Study
Study Country criteria size; Setting Years of Cognition Used Quality
Education Tested
(SD)
Yu, Jiang, China Global,  PsychHis, 63; 56 (12); Orientation, LOTCA — Chinese 19/22
Bi & Liet fluent,  NeuroHis, Inpatient 11 (2) visuospatial Version
al. (2013) and and perception,
non- outpatient intellectual
fluent functioning,
aphasia executive
functioning,
and attention.
Yu, Jiang, China Global,  PsychHis, 59; 56 (13); Orientation, LOTCA — Chinese 17/22
Li & Biet fluent,  NeuroHis, Inpatient 11 visuospatial Version
al. (2013) and and 3) perception,
non- outpatient intellectual
fluent functioning,
aphasia executive




Average

Type(s) Age (SD);
of PSA  Exclusion Sample Average Area(s) of Measure(s)/Task(s) Study
Study Country criteria size; Setting Years of Cognition Used Quality
Education Tested
(SD)
functioning,
and attention.
Lee & Korea  Global, NeuroHis, 94; RHem= RHem =59.2 Memory, CNT including: Digit 20/22
Pyun fluent, PsychHis 36 NAph  (12.3), NAph attention, span test forward (DST-
(2014) and LHem =32, LHem=61.2 praxis, F) and backward (DST-
non- Aph LHem  (11.8), Aph executive B), visual span test
fluent = 26; LHem =54.7 functioning, forward (VST-F) and
aphasia Inpatient (12); RHem intellectual backward (VST-B),
=11.8 (4.6), functioning visual and auditory
NAph LHem continuous performance
=9.6 (3.0), test (VCPT and ACPT),
Aph LHem = TMT, WCST, and
10.4 (4.2) RCPM.
Bonini & Brazil  Global, Subs 47 (Aph=  Aph=59.2, Attention, TMT (A and B), Visual  20/22
Radanovic fluent,  NeuroHis, 21), (12.5), NAph memory, Cancellation Test, Word
(2015) and PsychHis, Outpatient LHem = executive List Memory, Word List
non- SensImp 62.7, (13), functioning, Recall, Word List
fluent NAph RHem  visuospatial Recognition,
aphasia =159.5 (12.6). skills and Praxis and
Aph=7 praxis Constructional Praxis
(NR), NAph Recall (CERAD),
L= 6 (NR), WMS-R Digit Span
NAph RHem (forward and

= 8.2 (NR)

backwards),
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Average
Type(s) Age (SD);
of PSA  Exclusion Sample Average Area(s) of Measure(s)/Task(s) Study
Study Country criteria size; Setting Years of Cognition Used Quality
Education Tested
(SD)
Visual Memory (BCB-
Edu),
CDT
Thomson UK Non- Time of 21; FA = 68.25 Memory, WMS-R Digit span, 15/22
et al. fluent  stroke onset Outpatient  (5.19), NFA intellectual RCPM, VOSP, Elevator
(2015) and beyond one =65.77 functioning, Counting with and
fluent year (12.41); visuospatial ~ without distraction from
aphasia FA=11.38 functioning, the TEA, the Brixton
(.99), NFA = attention, test
11.83 (.8) executive
functioning
Demeyere UK Global, Time of 348 (208 71.1 (14.5); Attention OCS, validated against 21/22
et al. fluent, stroke onset SS, 140 11.5 (2.7) (executive the MoCA, CAT
(2015) and beyond HCO); and spatial calculations page, BIT
non-  three weeks,  Inpatient functioning), star cancellation, BCoS
fluent unable to memory, imitation task, WMS-IV
aphasia  concentrate number, and  delayed memory story
for beyond praxis recall task
15 mins,
unable to

consent
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Average
Type(s) Age (SD);
of PSA  Exclusion Sample Average Area(s) of Measure(s)/Task(s) Study
Study Country criteria size; Setting Years of Cognition Used Quality
Education Tested
(SD)
Puvanendr UK Non- NA 17(1SS,16 SS=32,HC Attention OCS, BCoS, RPM, 12/12
an et al. fluent HO); =31 (2.08); (executive Panamath task,
(2016) aphasia Outpatient University and spatial ~ Dowker’s (1998) test of
degrees functioning),  derived fact strategies
memory,
number, and
praxis,
intellectual
functioning
Woods et  Thailand  Non- NA 1; 86 (NA); Intellectual Non-verbal subtests of 14/14
al. (2017) fluent Outpatient 11 functioning; the WAIS-IV and
aphasia (NA) memory; WMS-IV, RCF delayed
visuospatial  recall task, TMT (letter-
functioning; ~ number switch subtest
executive from the D-KEFS) and
functioning the WCST
Fonsecaet Portugal Global, Subs 80 (Aph = Aph: 64.1, Memory, 5 Objects Memory Test,  21/22
al. (2019) fluent,  NeuroHis, 48; NAph= (10.8) NAph: executive Spatial Span of WMS-
and PsychHis, 32), 66.3 (7.2); functions, III, Memory of faces
non- Outpatient Aph: 9.3 and attention both immediate and
fluent (5.4), NAph: and speed delayed recall (WMS-
aphasia 10.2 (5.6) processing. R); Camel and Cactus

Test, Tower of Hanoi,
Matrix reasoning from
the WASI-II, Clock
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Average
Type(s) Age (SD);
of PSA  Exclusion Sample Average Area(s) of Measure(s)/Task(s) Study
Study Country criteria size; Setting Years of Cognition Used Quality
Education Tested
(SD)
drawing and Motor
initiative of the BLAD,
Symbol Search of
WAIS-1V, and the
Letter Cancellation
Task of BLAD.
Rodrigues  Brazil Non- NeuroHis, 94 adults HC =56.13 Orientation, NEUPSILIN-Af 20/22
et al. fluent PsychHis (49 SSand (9.95), RHem visual
(2019) aphasia 45 HC); =52.45 perception,
Outpatient  (9.65), LHem memory,
=60.24 praxis,
(10.23); HC executive
=9.56 (SD= functioning,
4.36), RHem and academic
=945, SD = achievement
3.33), LHem (written
=8.32 (SD= language and
4.68) arithmetic)
Schumach UK Global,  NeuroHis, 38; 64 years Attention and Alertness, GoNoGo, 18/22
er et al. fluent, LH, Community (11.9); executive Divided Attention, and
(2019) non- SensImp NR functioning  Distractibility from the
fluent TAP; the subtests
aphasia Design Fluency and

TMT (parts 2—4) from
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Average
Type(s) Age (SD);
of PSA  Exclusion Sample Average Area(s) of Measure(s)/Task(s) Study
Study Country criteria size; Setting Years of Cognition Used Quality
Education Tested
(SD)
the D-KEFS; a
computerised version of
the Tower of London, a
visuospatial planning
task; the Kramer test;
RCPM,; the Brixton test
Kaur et al. India Global, Subs 55 (15 SS, NR Mathematical  Handling cash, setting 17/22
(2020) fluent,  NeuroHis, 40 HCs); ability, up a clock, playing
and PsychHis, Outpatient memory, cards, mazes, colouring
non- RP executive
fluent functioning
aphasia
Lee et al. USA Fluent LH, Non- 114; 56.5 (12.3); Attention CPT-1I 20/22
(2020) and English Outpatient 15.1 (2.5)
non- speakers
fluent SensImp
aphasia
Yao, Liu China Fluent  NeuroHis, 86; Aph=57.71 Orientation, LOTCA — Chinese 22/22
& Liu et and PsychHis Inpatient (10.77), visuospatial Version
al. (2020) non- NAph = perception,

intellectual
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Average
Type(s) Age (SD);
of PSA  Exclusion Sample Average Area(s) of Measure(s)/Task(s) Study
Study Country criteria size; Setting Years of Cognition Used Quality
Education Tested
(SD)
fluent 55.39 functioning,
aphasia (11.67); executive
Aph=12.24, functioning,
(3.64), NAph and attention.
=11.24
(3.24)
Yao, Liu China  Global, PsychHis, 27 (Aph=  Aph=54.90 Orientation, LOTCA — Chinese 21/22
& Lu et al. fluent,  NeuroHis, 10, HC = (12.58), HC visuospatial Version
(2020) and SensImp 17); =54.00 perception,
non- Inpatient (15.26); intellectual
fluent Aph=11.40 functioning,
aphasia (3.60), HC = executive
14.29 (4.96)  functioning,
and attention.
Schumach UK Fluent = PsychHis, 32 61.6 (11.4); Attention TEA (Robertson et al., 19/22
eretal., and NeuroHis, 12.6 (2.7) 1994) Elevator
(2022) non- SensImp Counting with and
fluent without distraction
aphasia subtests.
Yan et al. China Fluent PsychHis, NA =21, NA =55.86  Visuospatial MOCA, MMSE, and 22/22
(2022) and NeuroHis, FA =26, (15.048), FA  functioning, NLCA.
non- SensImp and NFA = =57.19 attention,
45 (14.92), NFA memory,
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Average
Type(s) Age (SD);
of PSA  Exclusion Sample Average Area(s) of Measure(s)/Task(s) Study
Study Country criteria size; Setting Years of Cognition Used Quality
Education Tested
(SD)
fluent =59.93 logical
aphasia (12.52) reasoning
ability,
executive
functioning,
and

orientation.




Table 2
Tests administered categorised by the area of cognitive functioning they were used to assess and

frequency of use across the 17 papers

Cognitive Domain Task/Test Used Frequency

Global Cognitive Functioning LOTCA 4
OCS
MOCA
NEUPSLIN
CNT
MMSE
NLCA

—_— = N DN

Memory WMS-R: Digit Span
All non-verbal subtests from the WMS-IV
WMS-III: Spatial Span
WMS-R: Memory of faces both immediate
and delayed recall
WMS-IV: Story recall
CERAD: Word List Memory
CERAD: Word List Recall
CERAD: Word List Recognition
CERAD: Praxis and Constructional Praxis
Recall
BCB-Edu: Visual Memory
The Five Objects Memory Test
Camel and Cactus Test
RCF delayed recall
Playing cards task

P —_——— N

W

Attention Visual cancellation
TMT
TEA: Elevator Counting with and without
distraction)
WAIS-IV: Symbol Search
CPT-II
TAP: Alertness
TAP: GoNoGo
TAP: Divided Attention
TAP: Distractibility

NN

— e ek

Executive Functioning The Brixton Test
Tower Task (London/Hanoi)
CDT 1

NS\
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Cognitive Domain Task/Test Used Frequency
WASI-II: Matrix reasoning 1
BLAD: Motor initiative subtest 1
D-KEFS: Design Fluency 1
D-KEFS: Trail Making Test (number 1

sequencing, letter sequencing, number-
letter switching)
The Kramer Test
Raven’s Progressive Matrices

Visuospatial Functioning CDT
VOSP
RCF
Intellectual Functioning Non-verbal subtests of WAIS-IV
RPM
Social Cognition - 0

Note: Frequency refers to the number of studies which administered the test. Since some
tasks/tests may assess multiple cognitive areas simultaneously, the category tests were put under
was informed by the articles. Although it has recently been suggested that the Tower of Hanoi
and Tower of London tasks explore different underlying abilities, they were grouped together as
authors used these to assess overall executive functioning (Fonseca et al., 2019; Schumacher et

al., 2019).
Global Measures

Over half the studies involved the use of single measures which captured multiple
domains of cognitive functioning. The global measures of cognitive functioning used in the
studies included were: the LOTCA, NEUPSILIN-Af, OCS, BCoS, MOCA, MMSE, NLCA and
CNT.

The most commonly used global measure was the LOTCA, which was used in four
Chinese studies to assess orientation, visuospatial functioning, intellectual functioning, executive

functioning, and attention, in individuals with post-stroke global, fluent, and non-fluent aphasia.
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Although this is an occupational therapy screening tool, it may be an option for occupational
therapists within multidisciplinary neurorehabilitation services.

The next most commonly used global measure was the OCS, specifically designed for
those with PSA, to measure five domains: language deficits, numerical skills, memory, attention
(including executive functioning and visuospatial abilities), and praxis. Demeyere et al. (2015)
reported the development and validation of the OCS in 140 neurologically healthy individuals
and 208 acute patients within three weeks of stroke. They reported that the OCS had robust
validity, reliability, sensitivity and specificity. Demeyere et al. (2015) validated the OCS against
the BCoS, which assessed similar domains using similar tasks with good psychometric
properties, although takes around an hour to administer, whereas the OCS can be completed in
15-20 minutes.

Rodrigues et al. (2019) reported the validation of the NEUPSILIN-Af in a pilot of the
measure involving 94 participants (49 post-stroke and 45 neurologically healthy). This measure
was designed to test orientation, perception, memory, praxis, executive functions, oral language,
and academic achievement (written language and arithmetic). Whilst they found that the
orientation and executive functions tasks were essential components the results indicated that
only the orientation, oral language, academic achievement, and executive function dimensions
could be used to differentiate between the clinical and healthy groups.

Additionally, Yan et al. (2022) used the MOCA, MMSE, and NLCA, and Lee & Pyun
(2014) explored the cognitive functioning of individuals with PSA compared to stroke survivors
without aphasia, as well as the relationship between cognitive deficits and aphasia severity. The
CNT was used, which assesses memory, attention, praxis, executive functioning, and intellectual

functioning.
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Individual Domains
Memory

Memory was one of the most frequently tested areas of non-verbal cognition, being
investigated by 10 out of 17 papers. The tests used to assess memory in PSA largely originated
from the Wechsler memory scales. Woods et al. (2017) used the WMS-IV to assess memory by
using all of the non-verbal subtests alongside the Rey Complex Figure delayed recall task.
Similarly, Thomson et al. (2015) used the digit span subtests from the WMS-R to test whether
semantic ‘access’ impairment is a common problem for comprehension impaired people with
stroke Wernicke’s aphasia. Around a similar time, Bonini et al. (2015) applied the digit span
from the WMS-R and word list tasks from the CERAD to test individuals with PSA, although
they removed the time limit for the digit span tasks due to the verbal element. Nonetheless, the
47 individuals with aphasia still scored lower compared to stroke survivors without aphasia.
Furthermore, Fonseca et al. (2019) aimed to explore the non-verbal cognitive functioning of
people with PSA. They administered the immediate and delayed memory of faces from the
WMS-II and the spatial span test from the WMS-III, alongside the five objects memory test and
the camel and cactus test to capture non-verbal memory abilities in PSA. Lastly, Demeyere et al.
(2015) used the story recall subtest when validating the OCS, although it is worth noting that the
OCS is designed to also assess language alongside other non-verbal cognitive domains.

Besides studies including the Wechsler scales, Kaur et al. (2020) reported the
development and validation of a comprehensive, home-based, caregiver delivered
neuropsychological and language rehabilitation programme for stroke survivors. In their study,
they used playing cards to test the memory of individuals with PSA after the rehabilitation

programme.
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Attention

Attention was tested in 14 out of 17 studies included. The most commonly used task to
assess attention in individuals with fluent and non-fluent aphasia was visual cancellation, which
was used in three studies. For example, Demeyere et al. (2015) used the BIT star cancellation
task in their paper validating the OCS, which itself includes a task involving cancelling small
heart symbols. Likewise, in their study specifically analysing the non-verbal cognitive
functioning of 21 stroke survivors with aphasia and 26 without aphasia, Bonini et al. (2015) used
a visual cancellation task, alongside trail making tests, to assess attention. Next, Fonseca et al.
(2019) used a visual cancellation task to explore the non-verbal cognitive abilities of individuals
with PSA. Although they reported using tests which were not strictly dependent on intact
language abilities, they chose a letter cancellation task, and used this in combination with the
symbol search subtest from the WAIS-IV (Wechsler, 2008).

Similarly, Schumacher et al. (2022) used the Elevator Counting test (with and without
distraction) from the TEA, as did Thomson et al. (2015) in their study of semantic access deficits
in individuals with PSA. Instead, in 2019, Schumacher et al. used the Alertness, GoNoGo,
Divided Attention, and Distractibility subtests from the TAP (Mobility version 1.3.1;
Zimmermann & Fimm, 1995), as well as the trail making tasks. Finally, Lee et al. (2020)
recently conducted a study specifically into the attention deficits of 25 stroke survivors with
fluent aphasia, and 89 with non-fluent aphasia. They used the Conners’ Continuous Performance
Test-11 (CPT-II; Conners, 2000), a computerised test consisting of respondents pressing the space

bar when any letter except the target letter “X” appears.
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Executive Functioning

The domain of executive functioning was independently assessed in 13 of the 17 studies,
and the most frequently administered task in this area was the clock drawing task, followed by
the Brixton test and tower tasks (including the Tower of London task and the Tower of Hanoi
task). Bonini et al. (2015) used the clock drawing task to specifically compare the executive
functioning abilities of 21 individuals with PSA. Similarly, Fonseca et al. (2019) used the clock
drawing task, although they also added the Tower of Hanoi (a measure of planning and problem
solving; Shallice, 1982), the Matrix reasoning subtest of the WASI-II (which evaluates abstract
reasoning), and the motor initiative task from the BLAD (a graphical patterns switching test;
Garcia, 1984). Although Kaur et al. (2020) described the development and validation of a home-
based, caregiver rehabilitation programme, they also used the clock drawing task to measure
executive functioning in 15 stroke survivors with aphasia and 40 neurologically healthy controls.

Alternatively, Schumacher et al. (2019) used subtests from the D-KEFS, including the
Design Fluency and Trail Making (parts 2—4) tasks (Delis et al., 2001), the former assessing non-
verbal idea generation by requiring participants to draw as many different figures as possible
(connecting dots with lines), and the latter assessing visuospatial attention, processing speed and
flexibility by requiring participants to connect numbers (part 2), letters (part 3) or alternatingly
both (part 4) in ascending order. They also administered a visuospatial planning task under
executive functioning; the Kramer test (Balzer et al., 2011), a categorisation task requiring
participants to find ways of sorting eight cards into two groups; the Raven’s Coloured
Progressive Matrices (Raven, 1962), assessing reasoning abilities; and the Brixton test (Burgess
and Shallice, 1997), assessing visuospatial rule detection. Next, they also gave participants a

computerised version of the Tower of London (TOL-F by Schuhfried; Kaller et al., 2011). This
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was similar to Woods et al.’s (2017) case study, which involved measuring executive functioning
of an 86-year-old man with non-fluent aphasia complaining of memory difficulties. They gave
the participant the Trail Making Test (TMT) letter-number switch subtest from the D-KEFS, and
the Wisconsin Card Sorting Test (WCST; Heaton, 1981).
Visuospatial Functioning

Including studies using global measures, visuospatial functioning was tested as an
independent domain in 10 studies out of 17. Four of these included visuospatial tasks under the
executive functioning or attention domains. The individual tasks and batteries used in the studies
to assess visuospatial abilities in PSA included the VOSP, which was used by Thomson et al.
(2015) in their case series into semantic access deficits in 21 stroke survivors with aphasia.
Bonini et al. (2015) used tasks such as the clock drawing task to assess visuospatial skills. In
Woods et al.’s (2017) single case study of an 86-year old man with PSA and memory difficulties,
they asked the participant to complete a Rey Complex Figure copy task.
Intellectual Functioning

Although intellectual functioning has been suggested to relate to multiple areas of
cognitive functioning (Wechsler, 2008), 2 out of 17 studies applied tests to focus specifically on
overall intellectual ability to gain an understanding of ‘intelligence’ in PSA. Both were single
case studies. Since many tools estimating premorbid intelligence rely on intact language
difficulties, Puvanendran et al. (2016) used Raven’s progressive matrices to estimate the non-
verbal intelligence quotient of 32-year-old man without a phonological loop when comparing
him to controls on numerical abilities. Similarly, Woods et al. (2017) tested the general
intellectual abilities of the 86-year-old man in their case study who was experiencing memory

difficulties via the nonverbal subtests from the WAIS-IV (Wechsler, 2008).
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Social Cognition

Although social cognition is increasingly recognised as a separate domain of cognitive
functioning with a ripple effect on systems around survivors of stroke, none of the studies
included tasks specifically designed to test social cognition in individuals with PSA.
Study Quality

No study was excluded based on methodological quality. The quality ratings for each
study are detailed in Appendix C (Table C.1). The ratings were used to assess the risk of bias and
internal validity of each study given the nature of the current review was to explore which
measures may be used to assess non-verbal cognitive functioning in PSA.

Overall, the quality of the studies included was good. The quality ratings ranged from
77% to 100%. All studies included a clear question or objective sufficiently described apart from
one (Thomson et al., 2015). Most studies were cross-sectional in nature, which may limit the
causal conclusions that can be drawn from the studies, however this did not impact the current
review which aimed to systematically review the assessments used to measure non-verbal
cognitive functioning in this population. The studies included key information about the
characteristics of the sample, including age, gender, years of education, and time since onset of
stroke. However, in some studies, detailed information about how participants were recruited
was lacking (Lee et al. 2020; Schumacher et al., 2019; 2022; Thomson et al., 2015). In most
studies, information about how the measures were administered beyond stating the assessments
used was unavailable, which makes it difficult to know which adaptations need to be made to
accommodate PSA.

None of the studies were interventional. One study described the development and

validation of a treatment programme (Kaur et al. 2020). None of the studies included a power
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analysis to determine the adequacy of the size of the sample, however, some studies did
comment on the size of the sample by either referring to previous studies (Demeyere et al.,
2015), or referring to chance logarithm units (Rodrigues et al., 2019).

The level of control over potential confounding variables was mixed. Most studies
gathered information about age, gender, years of education, time since stroke, handedness, and
multilingualism. Some studies also measured participants’ mood (Fonseca et al., 2019; Kaur et
al., 2020; Rodrigues et al., 2019; Woods, et al., 2017, Yao et al., 2020; Yao et al., 2020), which is
increasingly recognised as a factor influencing cognitive functioning (Milan et al., 2012).

All studies gave clear and sufficient explanations of the results, apart from two, which

were also rated as having weaker conclusions (Kaur et al., 2020; Yu et al., 2013).

Discussion

This review aimed to systematically review papers written since 2013 focusing on the
assessment of non-linguistic cognitive functioning of adults with post-stroke fluent or non-fluent
aphasia, to provide recommendations of assessment tools for clinicians to measure non-linguistic
cognitive functions in this population.
Global Measures

Although Yu et al. (2013; 2013) and Yao et al. (2020; 2020) found the Chinese version of
the LOTCA suitable to be used in clinical settings with this population, the relatively low sample
sizes limit conclusions about the clinical utility of the LOTCA in UK neurorehabilitation
settings. Moreover, Lee & Pyun (2014) used the CNT with a small sample of 26 individuals with
aphasia in Korea, but did not comment on the measure’s psychometric properties. Since the

study also did not control for confounding variables, this is an important threat to validity.
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Additionally, the CNT was not specifically designed for stroke survivors with aphasia, and factor
analysis has previously shown it does not capture language abilities or sensorimotor coordination
(Kim et al., 2001). These drawbacks limit its applicability to assess other stroke survivors with
aphasia undergoing neurorehabilitation.

Rodrigues et al. (2019) piloted the NEUPSILIN to assess a range of cognitive functions,
however they found that only the orientation, oral language, academic achievement and
executive function dimensions could be used to differentiate between the 49 stroke survivors and
45 healthy controls. For neurorehabilitation teams, this suggests the measure may not capture the
full range of non-linguistic cognitive impairments which individuals with which PSA may
present.

Lastly, Yan et al. (2022) used the MOCA, MMSE, and the NLCA, however, these tools
were not developed specifically for people with PSA. Instead, the Demeyere et al., (2015) and
Puvanendran et al., (2016) papers described the validation and application of the OCS. This short
screening measure was specifically designed for stroke survivors with communication
difficulties and was used in the acute and long-term phases of rehabilitation. Although
Puvanendran et al.’s (2016) study adopted a single case design, Demeyere et al. (2015) recruited
a large sample of 140 healthy controls and 208 acute stroke patients, with results indicating it has
strong reliability, validity, specificity and sensitivity. The OCS is also available in other
languages and has recently been adapted to be administered online (Demeyere et al., 2021). This
may be valuable in post-pandemic neurorehabilitation where telehealth is likely to be more
prominent, as well as increasing accessibility for patients who have physical mobility difficulties
preventing access to clinics. Uniquely, the researchers presented results with a visual snapshot of

patient’s strengths and relative difficulties. The OCS also has specific adaptions for individuals
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with PSA (e.g. patients may point to names of towns instead of say them). Thus, the robust
psychometric properties found by Demeyere et al. (2015), combined with the large UK sample,
underline that the OCS is a valuable option for psychologists in acute and outpatient
multidisciplinary neurorehabilitation services.
Individual Cognitive Domains
Memory

Thomson et al. (2015) and Bonini & Radanovic (2015) used subtests from the WMS-R to
assess memory in individuals with PSA. Although, a major limitation of these studies is that the
reliability and validity of the WMS-R in this population were not reported. Indeed, Murray et al.
(2018) reviewed the use of subtests from the Wechsler memory scales (e.g., digit span), and
found that many subtests rely on intact language or numerical abilities; even though people with
PSA may struggle to understand the lengthy verbal instructions from the Wechsler memory
scales. Woods et al. (2017) conducted a single case study which may not be generalisable to all
people with PSA, nonetheless they specifically chose to use the non-verbal WMS-IV subtests.
Similarly, Fonseca et al. (2019) used the spatial span from the WMS-III and memory of faces
from the WMS-R. Using non-verbal tests improved these studies’ quality as it reduced the
confounding effect of aphasia on memory tests e.g., story recall, digit span, and word recall tasks
in the Wechsler memory scales, and thus demonstrate the value of non-verbal tests for cognitive
assessment in neurorehabilitation.
Attention

The review suggested that there are a variety of measures of attention available, including
visual cancellation and trail making. However, the visual attention tests in Schumacher et al.’s

(2019; 2022) studies relied on letters and numbers. This is a drawback of these studies, as
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participants’ language ability may limit their ability to read letters and numbers in these tests. It
is therefore difficult to say that these studies validly measure attention. Instead, Fonseca et al.
(2019) complemented the letter cancellation with a symbol search task which overcame this
confounding variable. Despite this study’s relatively low sample, such symbol searches may be a
more valid option for assessing attention in this population.

Most recently, Lee et al. (2020) purely tested attention in PSA by using the CPT-II. This
study used the test in a large sample of 114 individuals and they noted that it avoids other
linguistically demanding tests of attention. This is in line with research suggesting it has good
specificity and sensitivity and is feasible for individuals with aphasia (Lee and Sohlberg, 2013),
making it a valuable option for neurorehabilitation clinicians.

Executive Functioning

Executive functioning was tested in most studies and this was mainly done via the
Brixton test and the Tower tasks. Importantly, Wall et al. (2017) suggested that even with visual
executive tasks, auditory comprehension may explain up to 53% of the variance. The researchers
reported instructions for executive tests are lengthy, and repetition of instructions may be helpful
for those with PSA. Additionally, answers to the Brixton test must be given verbally. This is
important because Thomson et al.’s (2015) relied solely on the Brixton test, their study lacked a
clear research question, the researchers did not control well for confounds nor offer an estimate
of the variance, and there were few participants due to its case series design. Similarly,
Schumacher et al.’s (2019) paper lacked a large sample to imply applicability to stroke survivors
with PSA, however, in addition to Fonseca et al. (2019), the researchers complimented these
tasks with simpler visual tasks such as the RPM and clock drawing, which may be useful adjunct

to assess executive functioning in the wider population.
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Visuospatial Functioning

One major drawback of the studies included was that some researchers categorised
visuospatial tasks within a separate category, and some under executive functioning, which
makes it difficult to develop clear recommendations as to which tasks should be used for which
cognitive domain in neurorchabilitation.

Bonini et al. (2015) used the clock drawing task to assess visuospatial skills, however the
clock drawing test has been critiqued for having questionable validity (Adunsky et al., 2002) and
poor interrater reliability in scoring. In Woods et al.’s (2017) single case study of an 86-year old
man with PSA and memory difficulties, they asked the participant to complete a Rey Complex
Figure task. One drawback of this study was its single case design limiting its applicability to
other stroke survivors with aphasia. However, the RCF visual tasks rely less on language and
numerical abilities, which supports the validity of the assessment of visuospatial abilities in this
study. However, such tasks combine several aspects of visual processing, as well as motor
functions, making it difficult to single out visual perceptual disorders in PSA (Annegarn, 2017).

Despite the drawbacks of a case series design, Thomson et al. (2015) used the VOSP to
assess semantic ‘access’ deficits in 21 stroke survivors with aphasia. The VOSP is a test battery
intended to evaluate visual perception problems in stroke survivors, relatively independently of
other cognitive and motor processes required by the CDT and Rey Complex Figure used in other
studies in this review. Recently, Annegarn (2017) tested the validity of the VOSP for stroke
survivors. The factor analysis, with a larger sample than Thomson et al.’s (2015) case series,
supported this assessment’s validity for assessing stroke survivors. The VOSP also has individual
subtests that can be used independently, which further supports its usefulness for

neurorehabilitations teams (Annegarn, 2017).
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Intellectual Functioning

Interestingly, many measures used post-stroke to capture premorbid intellectual
functioning, such as the NART, WTAR, and TOPF, rely heavily on intact language abilities,
which is a major threat to validity for assessing individuals with PSA. Within this review,
Puvanendran et al., (2016) used Raven’s progressive matrices, and Woods et al. (2017) used all
of the non-verbal subtests of the WAIS-IV. Despite the low generalisability of these single case
studies, the application of non-verbal assessments was more valid in these studies, and thus may
be a valuable way for clinicians to explore this area in neurorehabilitation. This is in line with
literature suggesting verbal tasks such as those on the WAIS-IV may not be appropriate for this
population (Fucetola et al., 2009). Nonetheless, few studies in this review aimed to capture
intelligence, therefore the use of non-verbal measures to capture intellectual functioning in stroke
populations warrants further investigation before solid conclusions may be drawn for
neurorehabilitation services.
Social Cognition

One major finding from the current review was the distinct lack of tests for social
cognition difficulties in individuals with PSA. This is surprising because relationships have been
found to be important for stroke survivors (Setyoadi et al., 2019), and may be affected by a
variety of verbal and non-verbal cognitive abilities. Since social cognition deficits may have a
ripple effect on individuals and whole family systems (Yasmin & Riley, 2021), future research is
urgently needed into which tools may be helpful in assessing social cognition difficulties in
people with PSA and guide support for individuals and families to maintain healthy relationships

in the face of language difficulties after injury.



44

Implications

Although further research is needed into existing measures as well as post-stroke specific
cognitive assessments (Abzhandadze et al., 2021; Salis et al., 2015), the measures identified in
the present review could be valuable options for rehabilitation clinicians to assess the non-
linguistic cognitive functioning of individuals with fluent and non-fluent aphasia post-stroke.
Clinicians in fast-paced NHS neurorehabilitation services may draw upon the range of measures
captured in this review based on the clinical setting, the areas of cognition they may need to
assess, and the time taken to administer the measures.

Since many studies took place in other countries, this underlines the importance of
cultural sensitivity when applying measures of non-linguistic cognitive functioning to diverse
populations in UK neurorehabilitation services. There may have been sources of biases due to the
studies having been conducted in different countries, such as differences between standardisation
samples, examiner and language bias, and differing social and educational opportunities.
Moreover, concepts and cognitive patterns may not be universal across languages and cultures,
therefore issues with directly translating assessments might have been present. Thus, there is an
increasing need for tests and norms in different languages and cultures, and there may be clinical
applications for adopting an individualised approach to assessment, such as using interpreters
trained in cognitive assessment and measures validated in patients’ culture of origin to assess
their cognitive functioning whilst minimising the risk of cultural bias. The assessments that were
found in the papers which can be used for each area of non-linguistic cognitive functioning in

PSA are represented visually for neurorehabilitation teams in Figure 3.



Figure 3

A Summary of Recommended Assessments to Measure Various Non-linguistic Cognitive Functions in PSA
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Strengths and Limitations

This study is the first to conduct a comprehensive systematic review of multiple
databases spanning the past ten years of studies into assessments of non-linguistic cognitive
functioning for individuals with PSA. It included a detailed quality appraisal process absent
from previous reviews, and provides a clear overview of the cognitive assessments used in
PSA over the past ten years with helpful recommendations for fast-paced multidisciplinary
teams. It includes papers from several different countries, summarising a wide variety of
online/in person, short screens versus longer batteries for inpatient and outpatient settings.

However, there was some inconsistency in how the papers used the same test to assess
different areas of cognitive functioning. This makes it challenging to make clear guidelines
for clinicians about which tests should be used in which situation. Moreover, many studies
used different versions of measures e.g., subtests of the WMS-R versus WMS-III, making it
difficult to compare across studies and many of the reported measures have been replaced by
more up-to-date versions in neurorehabilitation services.

Although most of the studies used standardised measures, the primary aim of most
studies was to describe the cognitive functioning of individuals with post-stroke fluent and
non-fluent aphasia. Since most studies, apart from the validation papers, did not focus on the
assessment tools used, the studies lacked key information about the psychometric properties
of the tools the researchers chose, and adaptations made for patients. Therefore, it is difficult
to draw conclusions about the clinical utility of the measures used, including the validity,
reliability, specificity, and sensitivity of the assessments for stroke survivors with aphasia.
Combined with the limited sample sizes in most of the papers, this also limits the
generalisability of the findings to the wider population and suggests the need for further

large-scale studies in this area.
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Conclusions

This study aimed to systematically review and evaluate papers written since 2013
focusing on the assessment of non-linguistic cognitive functioning of adults with post-stroke
fluent or non-fluent aphasia. This was to provide recommendations regarding assessment
tools for neurorehabilitation clinicians to measure non-linguistic cognitive functions in these
individuals. Although no measure is without limitations, and further research is needed in
light of a lack of assessments designed for people with PSA (Wall et al., 2017), this review
brings together the assessments used over the past ten years to assess key areas of non-
linguistic cognitive functioning in individuals with communication difficulties following
stroke, including global measures, as well as individual tests of memory, attention, executive
functioning, visuospatial abilities, and intellectual functioning. These tools may allow
clinicians to understand patients’ cognitive profiles and identify strengths and relative
difficulties to guide rehabilitation, and illustrate that in neurorehabilitation settings, ‘It’s not

what you do, but how you measure it’ (Hesketh & Hopcutt, 1997).
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Abstract

Study Design: Mixed methods service improvement project. Retrospective analysis of

clinical documentation and qualitative focus group with clinicians.

Objectives: Although traumatic brain injury (TBI) and spinal cord injury (SCI) often co-
occur, many barriers have been found to identifying TBI in SCI rehabilitation and adapting
treatment accordingly. This study aimed to compare the number of TBIs detected at the UK
National Spinal Injury Centre to figures found in previous research, and understand the

barriers to adapting SCI rehabilitation in the presence of TBI.

Setting: United Kingdom inpatient spinal cord injury rehabilitation unit.

Methods: This mixed methods study assessed the documentation at each stage of 88 patients’
treatment where a TBI could be detected and used to inform rehabilitation, and subsequently,
a focus group was conducted with staff to explore the barriers to detecting TBI and adapting

SCI rehabilitation.

Results: Results suggested that data related to TBI were inconsistently recorded, the number
of TBIs at the Centre was lower than previous research, and several barriers were interpreted

from the focus group.

Conclusions: TBI in SCI populations may be an invisible unmet need. Several barriers may
exist which prevent clinicians from detecting TBI in this population and adapting
rehabilitation accordingly. Findings have implications for rehabilitation for individuals with

TBI and SCI admitted to the service.
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Improving the Rehabilitation of Individuals Admitted to the National Spinal Injuries
Centre with Traumatic Brain Injury

Recent NHS data suggest that 50,000 people in the UK alone are living with a Spinal
Cord Injury (SCI; SIA, 2021). These conditions can be life changing for the person directly
involved, as well as having a ripple effect on loved ones around them, and wider economic
impacts on society (McDaid, et al., 2019). Although traditionally investigated separately
(Badhiwala et al., 2019; James et al., 2019), one of the most commonly co-occurring
conditions when someone suffers an SCI is Traumatic Brain Injury (TBI). Some research
indicates that between 20% to 60% of people with a SCI will also have at least a mild TBI,
particularly in those who acquire a traumatic SCI through motor collisions and falls (Budisin
et al., 2019; Macciocchi, et al., 2008; Melo Neto et al., 2014).

Research suggests that having both an SCI and TBI poses unique rehabilitation
challenges compared to having either condition alone. Firstly, individuals with both
conditions may require additional adjustments during SCI rehabilitation, such as a longer stay
in inpatient settings (Vova et al., 2020). These individuals may also need early discharge
planning and rehabilitation professionals and carers may need additional training to ensure
more time and personalised support is provided so that the individual can safely return home
(Nott et al., 2014). Those with both conditions may also face the potential cognitive
difficulties of a TBI. Processing speed, memory, problem solving and language skills may be
impaired by a TBI, all of which are key in the learning involved in all aspects of the SCI
rehabilitation process (Macciocchi, et al., 2012). Depending on the severity of the injury,
patients may suffer major cognitive impairments impacting their SCI rehabilitation. Some
patients, however, may acquire milder cognitive impairments associated with mild TBI, and
there is therefore a risk that these difficulties will be missed by rehabilitation professionals,

thus limiting the therapeutic gains which can be made through rehabilitation (Bradbury et al.,
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2008). Moreover, although most with a mild TBI will make a full recovery, a minority will
still be recovering at 3-6 months and a smaller minority will have long-term or permanent
deficits which can impact on rehabilitation. Suffering a TBI in addition to a SCI may also
have a greater emotional and relational impact on the survivor and their families as they adapt
to life with both conditions (VanDerwerke et al., 2019).

Due to these difficulties associated with TBI often being ‘hidden’, theories around
‘invisible disabilities’ after TBI provide the theoretical framework for the current study. The
theory suggests that people with invisible disabilities may not ‘pass’ as having a disabled
identity, as their difficulties are not represented visually. Since their difficulties are not ‘seen’,
they are not ‘read’ as disabled, which may lead to other people developing negative beliefs
about people with hidden disabilities ‘looking well’, and their additional needs may not be
recognised as the external appearance does not match internal reality (Hendry et al., 2022).
Applied to TBI, invisible disability theory may predict that invisible disabilities associated
with TBI may not be ‘seen’ by clinicians working in a spinal injury context where disability
is typically marked through visual cues. Thus, patients may be labelled rather than invisible
disabilities being identified which are attributed to a potential underlying TBI. This may thus
mean that TBI may be under-detected, and the additional needs of someone with a TBI in
addition to an SCI may not be fully met.

Despite the high concurrence of SCI and TBI and the additional barriers faced by
those with a dual diagnosis and their families, TBI in those with a spinal injury remains
poorly detected. Previous literature has highlighted many barriers to spinal injury services in
detecting and tailoring rehabilitation to patients with a TBI. For example, TBI often is not
considered by rehabilitation professionals, is poorly documented, and cognitive screens may
not be administered (Sikka et al., 2019; Mohamed et al., 2017). One recent study by Sharma

and colleagues (2014) found that more than half of patients referred to acute settings for
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traumatic SCI rehabilitation had TBIs which had been missed, with more TBIs being missed
in falls and assaults compared to motor accidents. Therefore, the researchers suggested
rehabilitation professionals may have varying perceptions about how often TBI occurs based
on the mechanism of injury. Nonetheless, recent guidelines state that SCI rehabilitation
services should be screening for TBIs in this population; the clinical reference group, who set
standards for the UK SCI rehabilitation centres has agreed, for the first time, for pre-
screening of psychological needs associated with TBI to be part of their core
recommendations.
Service Context

This project aims to assess and improve the detection and consideration of TBIs in
those undergoing rehabilitation at the National Spinal Injuries Centre (NSIC) in Stoke
Mandeville Hospital in Buckinghamshire, a 114 bed rehabilitation unit for people adjusting to
life after a SCI. Although the NSIC is specialised in spinal injury rehabilitation rather than
brain injury, due to the nature of SClIs, research suggests many individuals admitted to NSIC
with SCIs may also experience at least a mild-moderate TBI (Craig et al., 2017).
Furthermore, despite the clinical reference group’s new guidance, initial discussions with
outreach and inpatient staff suggested TBIs are often not detected at NSIC or not recorded
prior to referral, and are often not routinely screened for upon admission.
The Current Study

Thus, this service improvement project aims to address the following questions
emerging from the existing literature and the service needs at the NSIC: Firstly, is the number
of patients reported to have TBI by the NSIC in line with national figures suggested by
existing research? Next, what are the barriers to identifying and considering TBI during
rehabilitation according to clinicians? The project subsequently aims to improve the NSIC’s

detection and response to TBI in patients admitted for SCI rehabilitation.
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Phase One

The project was designed and divided into three phases based on consultation with
senior NSIC clinicians and expert by experience involvement at the NSIC. Phase one
consisted of auditing the number of TBIs detected by the NSIC and comparing this figure
with previous research.
Participants

The records for 88 patients, newly admitted between June 2020 to July 2021 were
screened. 65 patients were male (73.86%), 23 were female (26.14%), and patients’ ages
ranged from 18 to 83 (M = 57.27 years, SD = 17.32). The most common type of SCI in the
sample was traumatic SCI, affecting 51 patients (58%), and the most common mechanism of
injury was falls, which was the case for 40 patients (45%).
Design and Materials

A quantitative, between-groups design was used to compare the number of TBIs
recorded by the NSIC to previous research. All documents were screened through electronic
health records accessed through Trust computers. This study received ethical approval from
Buckinghamshire Healthcare NHS Trust as a quality improvement project.
Procedure

The patient records were screened with reference to the four different opportunities
that clinicians have to detect TBI throughout a patient’s journey at the NSIC. These stages are
represented in Figure 1 below. Firstly, the referral forms from the national spinal injury
database were screened, as this is where all information related to spinal injury is recorded
and then sent to the NSIC. Secondly, the rehabilitation prescriptions, records for each
patient’s assessment by the NSIC outreach team, were screened as these documents are
passed on to the NSIC clinicians upon admission. Next, the admission entry for each patient

was assessed, as this represents information about patients’ health at the time of entering the
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inpatient service. Finally, all of the MDT notes for each patient were screened, as were the
goal-planning meeting sheets for patients with a recorded TBI, since these documents
contained information about patients’ physical health and neuropsychological status
throughout their admission, and how this informed their rehabilitation.

The criteria for assessing whether a patient was deemed to have a TBI were pre-
determined through the National Institute for Health and Care Excellence guidelines on the
assessment of traumatic brain injury (NICE, 2013), and previous studies into TBI and SCI
comorbidity (Macciocchi, et al., 2008). A mild-moderate TBI was considered as a blow to the
head resulting in post-traumatic amnesia (PTA) for under 24 hours, a Glasgow Coma Scale
(GCS; Teasdale & Jennett, 1974) score between 9-15, and/or loss of consciousness (LOC) of
fewer than 15 minutes. A severe/very severe TBI was considered present if PTA was more
than 24 hrs, a patient had a GCS score of below 9, there was LOC for more than 15 minutes,
and/or there were positive results identified on a brain scan. Additionally, specific mention of

TBI and/or cognitive difficulties was recorded.

Figure 1
The Different Points at Which TBI May Be Detected at the NSIC, and the Corresponding

Documents Screened.

Opportunities to Detect TBI at the NSIC

Point 1: Point 2: Point 3: . Pomt &
. - . . If TBI is raised as a concern
Information recorded on the Patient’s assessment with Information on referral upon but 1ot recorded. patients
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Analysis

The number of TBIs detected by the NSIC was compared with figures suggested by
recent research in another major spinal injury centre (Craig et al., 2017a). This was done by
conducting a one sample proportions test in SPSS. This study was chosen as a comparator
because it is the most recent large scale study exploring the number of TBIs in patients
admitted for SCI rehabilitation across three SCI rehabilitation centres. It assessed patients
throughout rehabilitation, and it assessed TBI comorbidity across all types of SCL
Results

Regarding the pre-determined search criteria for TBI, the relevant data were recorded
inconsistently. According to patient records, zero patients had brain scan results indicative of
TBI. GCS scores from the national database referral forms were available for 70 patients,
with 61 patients scoring 15, eight scoring 14, one patient scoring three, and 18 patients not
having any recorded GCS scores. PTA was recorded for two patients but the duration was not
given. Six patients had been recorded as losing consciousness upon injury, although the
duration of amnesia was not recorded.

Qualitatively, 11 patients had a TBI diagnosis stated in their records (13.6%), which is
significantly fewer than even the lowest proportions found in previous research (z =-2.6, p
=.009). 10 of the 11 patients with a recorded TBI diagnosis had goal planning sheets
available, none of which included reference to TBI, and only two of which stated cognitive
difficulties which may or may not have been associated with TBI. For the 11 patients with a
TBI, one person’s was noted in the national database referral form, five TBIs were recorded
in the outreach team’s rehabilitation prescriptions, six admission entries mentioned a TBI
diagnosis, and two patients’ MDT notes mentioned TBI.

28 patients were reported to have cognitive difficulties, three of whom had confirmed

TBI diagnoses. One had epilepsy, one had multiple sclerosis, one had long COVID and
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delirium, one had ASD, psychosis, OCD, and a history of substance misuse, one had
Guillain-Barré syndrome, one had ADHD, and one had encephalitis. One had a historic
hypoxic brain injury unrelated to the current injury, and five were referred for further

assessment for dementia.

Phase Two

Phase two involved conducting a focus group with NSIC clinicians to identify barriers
to assessing for TBI and tailoring SCI rehabilitation accordingly, thus highlighting areas for
service improvement.
Participants

Contact was made with the lead of each discipline to identify outreach and inpatient
clinicians from different disciplines and grades to be invited to the focus group. A total of five
out of nine invited clinicians attended the focus group, including one outreach clinician (a
physiotherapist), and four inpatient clinicians, including one clinical psychologist, one
medical doctor, one occupational therapist, and one physiotherapist.
Design and Materials

The structure of the focus group was informed by Krueger’s (2002) guidance on
designing and conducting focus group interviews. The clinicians met via Microsoft Teams for
the focus group, through which the meeting was recorded and transcribed.
Procedure

The focus group was semi-structured, and following discussion with staff and an
expert by experience, the interview was structured around the following topics: key factors
clinicians would consider when assessing patients with and without a TBI, service

expectations regarding TBI, how the NSIC’s processes meet the needs of people admitted
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with a SCI and TBI, the barriers to assessing and providing SCI rehabilitation for someone
with a TBI, and what might overcome these barriers.
Analysis

The data from the focus group was analysed in line with Braun and Clarke’s (2006)
thematic analysis methodology. This exploratory approach was chosen to allow the
researchers to create meaning through NSIC clinicians’ comments, and to identify, analyse
and report themes in the data to understand clinicians’ perspectives on TBI in SCI
rehabilitation at the centre, and to understand the meanings of clinicians’ experiences within
the wider social context of the service (Braun & Clarke, 2006).

Results
Barriers to Identifying TBI in SCI Patients at the NSIC

Systemic Factors. Staff voiced pressures on the service which limit the extent to
which clinicians can assess comorbidities: “There's something about ...the system that we're
in and it being already under pressure and then, whether actually it's fair for staff to flex their
skills.” Moreover, one clinician reported: “With a TBI... I think on the stats that ends up
looking like: ‘oh this patient’s stay’s been extended by two months’and that's seen as a bit of
a failure rather than a really good example of how we've tailored our resources to fit that
individual’s need.”

Brief Referral Information Provided to Outreach. Outreach staff mentioned the
brief referral information they receive and the need to gather a lot of information: “When we
first get referrals, they re usually ever so briefin every regard.”

Subjectivity. Clinicians also reported that rehabilitation in the context of TBI was
subjective, reporting: ‘I find it a wee bit subjective as to who with a cognitive impairment of a
variety of diagnosis would and would not benefit’, and ‘I think that's a wee bit subjective

'‘cause what number on a MOCA can we meet?’
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Delayed Detection. Clinicians also noted that TBIs are not queried until later in
rehabilitation: ‘Patients in the adult population that have come with TBI as a diagnosis, it
might be that it's something becomes a bit more apparent later down the line during their
rehab because it's more mild.

Lack of TBI Understanding. Clinicians reported that they did not know how
someone with a TBI attending the NSIC may present: “The main areas which someone with
TBI might be presenting with... I don't know what all of them would be.”

Variety of TBI Presentations. Additionally, clinicians spoke about brain injuries
impacting patients in different ways: “for someone with a TBI... each presentation is
different.”

Clinicians’ Current Rehabilitation for Individuals with TBI and SCI

Appropriateness for Rehabilitation. Clinicians’ views conveyed a sense of
confliction about providing rehabilitation for patients with TBI: “They would not be
appropriate to engage with intense rehab, because... there's an element of whether they'll be
able to understand and follow the instructions, and how much we can offer, and how much
they will gain from us.” Although equally, clinicians asked the question: “If not us, then
who?... is it better for people to get a little bit of what we have on offer even if it might not be
the full package?”

Patients Missing Out. Clinicians voiced concerns about patients’ rehabilitation needs
being met, stating: “the other concern I have as well is the patient getting the right care and
support and not missing out”, and “If you add in TBI... how you then cater that program and
have to backtrack to either give them more time or fit them in with how the rest of our
population are working.” Additionally, they reported: ‘Let's go to neurological rehab’ may be
the decision... I think that presumption there is that that service would be able to rehab their

physical and their cognitive needs. I'm not overly aware as to how experienced in spinal cord
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injury rehab [neurorehabilitation] services are... but I hope that somebody can rehab them as
a whole... 'cause I'd hate them to be failed by one of two diagnoses”

Staff Perceptions of Patients with TBI. Staff also reflected upon labels they may
hold about patients with TBI and SCI: “there is a risk for those with a mild TBI that they get
early on labelled or experienced, as someone just unpleasant person or someone who just
doesn't listen.”

The Importance of Goal-Planning. Clinicians noted the importance of the goal
planning process: “The goal planning process I think is very valuable... it might be that it's
hard to communicate how we set goals based on the TBI because that's something we're not
familiar with.” Similarly, another clinician noted: “With the goal planning... maybe it's about
that there should be some guidelines for people with complexities or multiple diagnoses and
difficulties, including TBI1.”

Limited Opportunities for MDT Working. However, staff also stated there were
few chances to come together and discuss patients’ care: “I think there's a big value in the
actual team working with that person to have a chance to talk together about that person,
and I think there's a bit of a gap in our system... it's very rare you get much time where the
professionals are there and the patient isn’t... you miss the opportunity for the MDT
discussion.”

Impact of Discharge Process. NSIC staff also reported the additional challenges of
discharge for patients admitted with TBI and SCI: “For someone with a brain injury
[discharge] can be very daunting and quite complex, and I’ve found that sometimes here
we're not overly good at communicating that, and I think having a brain injury on top can be

can cause quite a lot of anxiety... So it isn't just the day-to-day rehab, it's as you approach

discharge as well.”
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Improving SCI rehabilitation for TBI

Need for TBI Education. Clinicians reported that they would benefit from some
education around TBI in SCI: “I guess from an education point of view... the main areas
which someone with TBI might be presenting with... I think knowing what to look out for to
start with might be might be needed.” Another clinician agreed, mentioning: “/ think [TBI] is
not as well understood. Certainly not for me, but, you know, across our whole team.”

Need for Guidelines for Rehabilitation. Clinicians were in agreement about the
need for guidelines when working with someone with a suspected TBI: “I think the most
important thing is to have something in hand to recognise the signs pointing toward TBI.”

Importance of Family. The clinicians also stated the impact of TBI and SCI on
families and how the systems around the person can be a valuable source of information for
TBI assessment and throughout rehabilitation: “The guidelines should include something
about how to engage family fully in someone’s rehab, but whether in the case of the query
TBI, whether that might need to be particularly emphasised or more of an active decision
amongst the team about who's included in decision making at an early stage and why.”

Earlier Adaptation of Rehabilitation. Finally, the clinicians reported the importance
of adapting rehabilitation earlier in a patient’s journey in the presence of a suspected TBI:
“Like [Psychologist] said to follow the guideline to if it's expected... rather than waiting for

the diagnosis. By that time, it may be really late... it's better to have set guidelines and

implement them before you have a specific diagnosis for that patient.”

Phase Three
The final phase consisted of feeding back the findings of the audit and focus group to
the service, and giving recommendations for service improvement. The recommendations

were decided upon based on gaps identified in the reporting of TBI-related information in the
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audit, and the themes raised by clinicians in the focus group. The service’s feedback on these
recommendations was gathered, and lastly, a training package was developed for the NSIC
based on the study findings and the service’s feedback on the recommendations.

Feedback

The findings of the audit and focus group, as well as subsequent recommendations,
were delivered to the service at the NSIC’s monthly audit meeting in June 2022. A
presentation was delivered by the research team to the service, which was transcribed and
recorded. For phase one (audit), the key recommendations were: noting comorbidities on
rehab prescription, completing all parts of admission entry, and expanding on TBI info in
MDT notes, Add TBI (or cognition) to goal planning sheet. For phase two (focus group), the
recommendations were: a training package incorporating the perspective of someone with
lived experience of rehab for TBI and SCI at the NSIC, a checklist to know what to look out
for and what each professional should do, creating a space early on for professionals to
discuss how TBI may impact goals, areas of risk, and discharge, and lastly, greater family
involvement during assessment where TBI is queried.

The service’s feedback on the project and recommendations was positive - that the
project had been helpful and will better equip clinicians to work with TBI. One piece of
feedback was that there were concerns that TBI may be over diagnosed as a result of the
findings of the project, and it would be important to upskill the clinical team on other factors
which may result in the cognitive deficits which may lead clinicians to query TBI.

Service Improvement

Since education and understanding were key themes of potential improvement
resulting from the focus group, a training package was delivered for the clinicians at the
NSIC, which has been integrated into the NSIC staff induction. This was done in

collaboration with an expert by experience. The training began with the expert by experience
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sharing their story and giving clinicians an exercise to hypothesise the resulting difficulties.
Subsequently, the training covered the following topics: firstly, the ways in which TBI in
addition to an SCI may impact an individual and their family, secondly, what to look out for,
guidance around how TBI may impact the patient across healthcare disciplines, the expert by
experience’s feedback of care and how it could be improved. Additionally, a TBI summary
checklist was provided summarising these points, and finally, information was provided
regarding other factors which may impact cognition, following the NSIC’s feedback on the
project at the audit meeting.

The training was recorded and included a pre-training questionnaire and post-training
questionnaire, measuring clinicians’ knowledge of and confidence working with TBI in SCI,
as well as how useful the training had been. This has been handed over to the NSIC to allow

the package to be evaluated once it has been implemented.

Discussion

This project aimed to compare the incidence of TBI at the NSIC to figures found in
previous research, and to understand the barriers to identifying and considering TBI during
rehabilitation at the NSIC. Finally, the project aimed to improve the NSIC’s detection and
response to TBI in patients admitted for SCI rehabilitation.

The results from phase one of the project suggested that the proportion of TBIs in the
NSIC sample was significantly lower than even the lowest proportions identified in previous
research. Data required to inform a TBI assessment was not reliably recorded, although the
TBIs detected tended to be recorded in the outreach team’s rehabilitation prescription and
inpatient admission entries. However, the TBIs recorded were not reflected in the documents
throughout rehabilitation. For example, no patients with a TBI had their TBI mentioned in

their goal planning sheets. The low number of TBIs detected at the NSIC may reflect
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previous research which found that TBI is often under detected in SCI services, often due to
the diagnostic criteria of TBI not being recognised (Tolonen et al., 2007). For example, a
recent meta-analysis with 92,780 patients has suggested the prevalence of concomitant TBI in
SCI patients is 32.5% (Pandrich & Demetriades, 2020). As well as potential difficulties in
recognising, for example, LOC, and PTA, in the NSIC sample the information related to TBI
was not consistently screened and recorded. Inconsistent screening and varying
documentation of TBI diagnostic criteria has also been found in other research throughout
patients’ SCI rehabilitation (Sikka et al., 2019), and may limit clinicians’ ability to identify
TBI and modify SCI rehabilitation accordingly.

The results from phase two suggested that there may be several factors involved in
detecting TBI at the NSIC and tailoring patients’ treatment accordingly. These were
interpreted as: service pressures, staff perceptions, lack of understanding of how TBI may
impact SCI rehabilitation, few opportunities for MDT discussion, subjectivity and a variety of
TBI presentations, and a need for guidelines. These barriers are supported by Sharma et al.’s
(2014) research which also found that rehabilitation professionals’ perceptions about how
SCI may result in TBI may influence the detection of TBI in SCI rehabilitation. Similar
themes related to the importance of staff in considering TBI have been reported by Sommer
& Witkiewicz (2004), who noted that staff need basic education about the impact of TBI on
patients with SCI. Similar to the NSIC clinicians’ views, they reported greater emphasis is
needed on staff knowing and assessing the cognitive, social and behavioural impacts of
having both conditions on patients’ ability to engage in rehabilitation offered by different
professionals in multidisciplinary SCI teams.

Implications and Recommendations
In terms of the theoretical framework of the study, the themes interpreted from the

focus group such as ‘lack of TBI understanding’, ‘staff perceptions’, ‘delayed detection’, and



75

‘patients missing out’ support the theory of invisible disabilities. Since clinicians reported not
understanding all of the invisible symptoms of TBI, this may support the prediction that
clinicians’ external perceptions of patients may not have matched the internal experience of
patients (Hendry et al., 2022). A low proportion of TBIs was detected, which could have been
because their difficulties may not have been seen through the lens of TBI. Moreover, as the
theory predicts, clinicians reported patients may be labelled as ‘someone unpleasant or who
does not listen’. Therefore, this study’s findings support the predictions that theory of hidden
disabilities may make about clinicians holding beliefs that patients’ disabilities may only be
perceived visually. This may prevent patients from being perceived as potentially having a
TBI and limiting the extent to which these patients’ needs may be fully met in rehabilitation.

Based on the study’s findings, it is recommended that the NSIC standardise the way
that TBI is screened and documented. This includes adapting the documentation at each stage
to incorporate TBI, and encouraging clinicians to consistently report information which may
be relevant to assessing TBI. This could be done by adding comorbidities to the rehabilitation
prescription, by ensuring clinicians complete all areas of the admission entry, and by adding
TBI and cognition to the goal planning sheet template.

Moreover, given the lack of understanding of TBI noted in the focus groups,
education 1s recommended at a team level to increase clinicians’ knowledge of what TBI
looks like in patients at the NSIC, and to be equipped to address the additional challenges that
TBI may pose for SCI rehabilitation. This may be achieved through training, such as the
package created for the NSIC being integrated into the staff induction. This could be
accompanied by a ‘checklist’ which was suggested by clinicians, which may support staff to
more thoroughly assess for TBI symptoms. Next, given the lack of space for discussion solely
between professionals, it is recommended to create a space early in the patient journey to

discuss how TBI may impact rehabilitation, adjustments required, risk, and discharge.
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Finally, the clinicians underlined the importance of the family in working with TBI in SCI
rehabilitation, therefore the family should be at the heart of rehabilitation early on in
assessment and throughout treatment.

These recommendations will be implemented by the NSIC in several ways. A meeting
was held with the service to deliver the recommendations and offer ideas for implementation,
such as editing the service’s documentation to ensure that information related to TBI is
recorded for each patient throughout their rehabilitation in the NSIC. The training package
has been integrated into the staff induction. Finally, a report was written which was given to
the service which outlined the findings and underlined resulting recommendations for the
service.

Strengths and Limitations

One strength of this project is that it adopted a comprehensive and systematic
approach to comparing the number of TBIs detected by the NSIC to previous research. This
was achieved by assessing the records which reflect each stage at which a patient at the NSIC
may be assessed for TBI. This was triangulated with the focus group, which was useful in
exploring the views of various clinicians and identifying areas for improvement ‘on the
ground’. It also resulted in key recommendations and training for the service, addressing a
common comorbidity treated by the service.

Limitations of this study include that the identification of TBI relied on patient
records, which may not accurately reflect the clinical activity at the NSIC. Furthermore, there
could have been a confounding impact of the COVID-19 pandemic, since the 88 patients in
the NSIC sample were admitted from June 2020 to July 2021. Since many people’s daily
lives were changed, this may have had a confounding effect on the patients’ circumstances of
injury, and their rehabilitation before and after they were admitted. This may mean that the 88

patients selected were not representative of the usual patients admitted to the NSIC, which
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could have influenced the number of TBIs recorded. Moreover, although the focus group
captured the views of clinicians from the outreach and inpatient teams, the small sample of
five clinicians from the centre may not have represented all of the perspectives of the wider
multidisciplinary team, which may have affected the qualitative views which were analysed
in thematic analysis, which methodologically involves subjective interpretation. Lastly, since
the project was aimed at supporting clinicians at the NSIC, this limits the generalisability of
the findings to other spinal injury services. As a result, future research could compare the
incidence of TBIs with a larger sample, without COVID-19 restrictions, and an explore a
larger pool of clinicians’ views. This may be done at different centres so that potential
conclusions may be drawn across spinal injury services, which may confirm the

representativeness of the findings at the NSIC to other centres.
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Abstract

Although an acquired brain injury (ABI) may bring some couples closer together, for other
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couples, an ABI may pose challenges to their relationship. Recent research has suggested that

social cognition is the strongest predictor of continuity in couples’ relationships after one

partner experiences an ABI. The current study aimed to examine the role of social cognition

in relationship satisfaction and continuity after ABI. Sixty-four participants who were in a
relationship with someone who had experienced an ABI completed measures of their
partner’s social cognition, their relationship satisfaction before and after injury, and a
measure of relational continuity after ABI. It was found that the participants’ relationship
satisfaction significantly decreased after injury, and that the average social cognition score
for the group reporting a high change in relationship satisfaction was significantly poorer
than the group reporting a low change in relationship satisfaction. Regression analysis
suggested that overall social cognition could predict the continuity in relationships after
injury, although no single content area on a measure of social cognition could predict
relational continuity. Findings have implications for the impact of ABI on couples’
relationships and support to provide to couples following ABI.

Keywords: Acquired Brain Injury, Social Cognition, Relationship Satisfaction,

Relational Continuity
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Exploring the Role of Social Cognition in Couples’ Relationship Satisfaction and

Continuity After Acquired Brain Injury

For some couples, an acquired brain injury (ABI) may bring partners closer together
(Abendschein et al., 2021; Stevens et al., 2017). For other couples, however, an ABI may
pose significant challenges to their relationship. Couples where one partner has experienced
an ABI may face twice the divorce rate seven years post-injury compared to the general
population (Tyerman & King, 2009, p. 436). Moreover, a Headway survey found that 40% of
couples’ relationships may be challenged after one partner experiences an acquired brain
injury (ABI). Partners reported: “My wife left me as my personality changed.” and “[I was]
heartbroken my husband left me saying I’d changed” (Headway, 2018). Such challenges of
an ABI on relationships have been reported in several studies (Villa & Riley, 2017; Bowen et
al., 2009; Temkin et al., 2009). These findings are an example of the ‘ripple effect’ of ABI on
the survivor and subsequently the people around them.

Social Cognition

Since brain injuries affect people in different ways, there are many reasons why
relationships may change after ABI. The emotional, behavioural, physical and cognitive
effects of ABI can all impact existing and future relationships. Nonetheless, recent research
has found that the strongest predictor of continuity in couples’ relationships after ABI is
‘social cognition’ (Yasmin & Riley, 2022).

Social cognition is a broad umbrella term for the various psychological processes that
enable individuals to take advantage of being part of a social group (Frith & Frith, 2012).
Examples include reading social cues such as facial expressions, as well as seeing the world
from another person’s perspective. In doing so, one needs to appreciate that other people can

think and feel in different ways to predict their behaviour. These aspects of social cognition
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underpin the ability to make decisions in social settings, and thus play a pivotal role in
forming and maintaining effective social relationships (Lee & Harris, 2013).

One of the most well-known aspects of social cognition is ‘Theory of Mind’ (ToM;
Wellman, 1992). ToM is the ability to understand that other people have thoughts and feelings
different to one’s own (Korkmaz, 2011). This theory posits that during childhood, through
interactions with others such as playing and pretending with peers, one gradually develops
the ability to recognise that other people think and feel differently to oneself. According to
the theory, this ability is key to social relationships because effective social interactions rely
on this skill to recognise other people’s ‘agency’ — to recognise that people can have different
ideas and emotions to one’s own, and infer these from the social context, enabling predictions
about another person’s behaviour, ultimately allowing an individual to navigate the social
world (Gallagher & Frith, 2003).

Difficulties with ToM and the impact on relationships have been well documented in
the autism literature (Velikonja et al., 2019). ToM deficits are a defining feature of autistic
spectrum conditions, which may make it difficult to know what other people think and feel in
social situations and respond accordingly. This can lead to difficulties in forming social
relationships because people with autism may have misunderstandings or make
unintentionally hurtful or inappropriate comments (Baron-Cohen et al., 1985).

Social Cognition After Brain Injury

Injury to the ventromedial prefrontal cortex, thought to be involved in social
cognition, may occur following ABI, which in turn can impact an individual’s ability to infer
other people’s thoughts and feelings (Yu et al., 2020). Channon and Crawford (2010) found
that 20 people with ABI had greater difficulty in detecting the awkward elements of social
situations, and in selecting appropriate solutions from a range of behavioural responses

compared to 20 controls, suggestive of ToM deficits. However, this study involved a small
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sample, limiting conclusions about the relationship between brain injury and social cognition
deficits. Moreover, Martin-Rodriguez and Ledn-Carrion, J. (2010) conducted a systemic
review into quantitative studies of ToM deficits after brain injury. They found that individuals
with ABI experienced severe deficits in understanding indirect speech and a ToM deficit
known as a social ‘faux pas’ — where “a speaker says something without considering if it is
something that the listener might not want to hear or know, and which typically has negative
consequences that the speaker never intended’’ (Baron-Cohen et al. 1999, p. 408).
The Impact on Couples’ Relationships

The components of social cognition, such as theory of mind, are thus a key
overarching theoretical framework to the current study, since if someone with a brain injury
struggles to correctly interpret the thoughts and emotions of their partner, the theory would
predict misunderstandings or unintentionally harmful comments towards partners after injury,
which may lead to changes in couples’ relationships (Yasmin & Riley, 2022). People with
ABI may struggle to interpret how their partner feels, which qualitative studies have found
leads to feelings of being with a ‘different person’ or a ‘stranger’ after an ABI, leading to
changed roles, disruption to ‘couplehood’, and feelings of having lost the person they
originally fell in love with (Stiekema et al., 2020; Bodley-Scott & Riley, 2015; Leach et al.,
1994). Quantitatively, Yeates (2012) studied seventy couples where one partner had an ABI,
finding a range of predictive relationships between neuropsychological impairments and
relationship outcomes. These included a positive relationship between survivors’ emotion
recognition ability and partners’ rated interconnectedness in the relationship. Similarly, one
review has suggested tentative links between ToM deficits and misattunement of intentions
and motives in couples after brain injury, such as survivors incorrectly attributing their
partner’s behaviours as malevolent, and also potentially interpreting partners’ facial

expressions as negative, leading to conflict (Yeates, 2013). Moreover, a recent systematic
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review found that that social cognition difficulties in the injured partner may affect the
relationship satisfaction reported by the uninjured partner (van den Broek et al., 2022). Thus,
if social cognition, including theory of mind, plays a key role in the continuity of
relationships following ABI, then the theory would predict that there would be a significant
difference in social cognition scores between individuals who report a high change in
relationship satisfaction after their partner’s ABI compared to those who report a relatively
low change in relationship satisfaction. However, the research in this area has been largely
correlational, and has involved measures which are not suitable or psychometrically robust
specifically for individuals in a relationship with someone who has experienced an ABI. This
limits the extent to which conclusions may be drawn about the causal impact social cognition
deficits may have on couples’ relationships following ABI. Moreover, previous studies have
investigated relationship status at a single time point after injury, without data about how the
couple related to each other beforehand.
Relational Continuity after ABI

More recent research has suggested that change in couples’ relationships after ABI
may occur as a process over a period of time (Villa & Riley, 2017; Riley et al., 2020; Ghosh-
Cannell et al., 2022), leading to the concept of ‘relational continuity/discontinuity’ after ABIL.
This framework derives from research on spousal relationships following ABI which found
that some caregiving partners experience their relationship as a continuation or strengthening
of the loving relationship they shared before the onset of the injury, whereas for others the
pre-injury relationship has been lost and replaced with something very different (Yasmin et
al., 2020). Yasmin and Riley (2022) conducted a study to understand which symptoms of ABI
may relate to discontinuity in couples’ relationships after injury, by testing the correlations
between various ABI symptoms and relational discontinuity. The researchers found that

consequence of ABI which was most strongly associated with relational discontinuity was
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social cognition difficulties. However, the researchers did not explore whether certain aspects
of social cognition difficulties related to relational continuity. Moreover, due to the
correlational nature of the study design, it is difficult to make conclusions about to what
extent social cognition may cause relational discontinuity.
The Current Study

Therefore, the present study aimed to further explore the effect of social cognition on
relational continuity after ABI, by studying relationship satisfaction of the partners of people
with ABI before and after injury, as well as the effect of social cognition difficulties on
changes in relationship satisfaction pre and post-injury. Additionally, the current study aimed
to explore whether any specific social cognition difficulties could predict discontinuity in
certain aspects of couples’ relationships after injury.
Aims and Hypotheses

It is firstly hypothesised that there will be a significant reduction in participants’ total
relationship satisfaction scores before and after injury on the Relationship Assessment Scale
(RAS; Hendrick, 1988). Secondly, it is hypothesised that there will be a significant difference
between overall social cognition scores on the Brain Injury Rehabilitation Trust Social
Cognition Questionnaire (BSCQ); Cattran et al., 2018) between participants who report a high
change in relationship satisfaction after their partner’s ABI compared to participants who
report a low change in relationship satisfaction based on pre and post-injury RAS scores.
Lastly, this study aims to explore whether specific aspects of social cognition functioning
scores on the BSCQ may predict the discontinuity in relationships after injury reported by
partners on the Birmingham Relational Continuity Measure for ABI (BRCM-ABI; Yasmin et
al., 2020).

If there is a significant difference in social cognition functioning after ABI between

partners who rate their relationship satisfaction as relatively the same versus having changed,
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this may suggest that social cognition may play a more direct role in changes in relationship
satisfaction after ABI, and social cognition difficulties may be targeted in rehabilitation.
Moreover, if specific areas of social cognition predict discontinuity in couples’ relationships

after ABI, these areas may be targeted in rehabilitation.

Method
Participants

Participants were eligible if they were in a relationship with someone who had
experienced an ABI at least six months prior to taking part. This included traumatic brain
injury, stroke, brain haemorrhage, brain aneurysm, brain tumour, hypoxic brain injury,
hydrocephalus, meningitis, or encephalitis. Participants must also have been in a relationship
since one month before the injury, and they had to be capable of completing the
questionnaires which were in English.

Seventy-four participants took part, of whom 64 met the eligibility criteria.
Participants’ full demographic information may be found in Appendix I (Table I.1). The
average total length of the relationships was 24.65 years (SD = 12.67), the average time since
injury was 3.65 years (SD = 3.58), and the average length of relationships pre-injury was
20.72 years (SD = 12.57). A minimum of 64 participants (32 each in the high and low change
in relationship satisfaction groups) was needed to adequately power the study at a medium
effect size (p = .05), according to power analysis with G*Power.

Design and Materials

The study adopted a quantitative between-subjects design, which involved delivering

a survey to a cross-section of adults in a relationship with an individual with an ABI. The

views of a partner in a relationship with someone with an ABI were sought in designing the
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study, and the research was registered on the Open Science Framework before data collection

(https://osf.i0/pxagu/).

Measures

The following measures were used in the study and may be found in Appendix H.

The Brain Injury Rehabilitation Trust Social Cognition Questionnaire (BSCQ;
Cattran et al., 2018). The relative version of this 28-item measure of social cognition was
used, which measures the largest range of aspects of social cognition, such as: sensitivity to
social cues; complex language; empathy; processing complex information; social interaction
(the largest domain, which includes ToM); and social anxiety. This measure has been
validated based on existing standardised neuropsychological assessments of social cognition
such as The Awareness of Social Inference Test (TASIT; McDonald et al., 2003). The BSCQ
demonstrates good psychometric properties, including high test-retest (.94) and split-half
(.92) reliability, high internal consistency (a =.92), and good concurrent validity, and is
appropriate for clinical settings (Cattran et al., 2018). Higher scores indicate greater social
cognition difficulties.

The Relationship Assessment Scale (RAS; Hendrick, 1988). The RAS is a 7-item
measure of general relationship satisfaction. It has previously been applied to couples
adapting to brain injury to obtain ratings of the satisfaction experienced by the partners of
people with ABI retrospectively before injury and after injury (e.g., Yasmin, Keeble & Riley,
2020). It has high internal consistency and test-retest reliability (both at & = .96) and robust
construct validity (Hendrick et al., 1998). Higher scores indicate greater relationship
satisfaction, and total scores below 24.5 suggest substantial relationship dissatisfaction and
potential separation (Hendrick, 1988; Hendrick et al., 1998).

The Birmingham Relational Continuity Measure for ABI (BRCM-ABI; Yasmin

et al., 2020). To capture a couple’s relationship continuity after injury, the newly developed
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BRCM-ABI was used. This measure was used because the measure captures a range of
relational dimensions such as loss, couplehood, redefinition of relationship, same or different
feelings, and same or different person, all of which could theoretically be impacted by social
cognition abilities after ABIL. The measure has high internal consistency (a = .96), test-retest
reliability, and discriminative power, with good construct validity (Yasmin et al., 2020).
Higher scores indicate a greater sense of relational continuity.
Procedure

The research received ethical approval from an NHS Research Ethics Committee
(22/NE/0176). To recruit participants online, a study advertisement was posted on social
media platforms, including social media groups for individuals and family members affected
by ABI. The advertisement was also shared by Headway, the Stroke Association, and the
Encephalitis Society via these organisations’ social media pages and websites. Participants
who were recruited online via social media platforms took part by clicking on the link in the
study advertisement which directed them to the Qualtrics online survey platform. Participants
recruited via an NHS community ABI service were identified by systematically screening the
clients recently discharged. Starting with the most recent discharge, a member of the clinical
team screened 17 clients, two of which had a partner who met the criteria to take part and
these individuals were emailed the link to the online survey. Participants subsequently read
the participant information sheet and anonymously completed the questionnaires. All items
required a response to ensure questions were not missed, and it was stated that participants’
answers must have been their own. Participants’ responses were subsequently exported to
SPSS statistical software for data analysis on an encrypted computer.
Data Analysis

To address the first hypothesis, the participants’ satisfaction scores before and after

injury on the RAS were used to test for a significant difference in relationship satisfaction pre
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and post-injury. Secondly, a median split was conducted on the difference between
participants RAS scores before and after injury to divide the participants into two groups
based on whether they reported a high change in relationship satisfaction before and after
injury or a low change (DeCoster et al., 2011). Subsequently, an independent samples #-test
was completed to examine whether there was a significant difference in social cognition
scores measured by the BSCQ across these two groups.

Additionally, to explore whether social cognition functioning could predict the
continuity in relationships after injury, regression analyses were conducted on the BSCQ
scores and the scores on the BRCM-ABI, to understand how much variance in the continuity
of relationships after ABI can be explained by deficits in different domains of social

cognition.

Results

Descriptive Statistics

The mean, median, standard deviation, minimum, and maximum scores for each
measure and their subscales may be found in Appendix I (Table 1.2). In terms of social
cognition according to the BSCQ, the average score of the participants was 66.95 out of a
possible 112 (SD = 13.5). With regards to relationship satisfaction according to the RAS, the
average score for the participants’ relationship satisfaction before injury was 30.66 (SD =
4.38), suggesting high relationship satisfaction. This differed to the average relationship
satisfaction post-injury which was 22.5 (SD = 7.59), which is within the range of substantial
relationship dissatisfaction. The participants’ average relational continuity score was 70.23
out of a total 115 (SD = 23.93). Chi-squared tests were conducted to test for significant

differences in relationship satisfaction change based on different demographic variables
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(Appendix I, Table 1.3). Demographic variables which were significant were physical
difficulties post-injury and social support across the high and low satisfaction groups.
Relationship Satisfaction Before and After Injury

To address the first hypothesis that there would be changes in participants’
relationship satisfaction scores on the RAS before and after injury, a Wilcoxon matched-pairs
signed rank test was completed, because whilst participants’ post-injury relationship
satisfaction scores were normally distributed (W(64) = .97, p = .12), participants’ pre-injury
satisfaction ratings were skewed towards high relationship satisfaction (#(64) = .871, p
<.001). Fifty-six participants’ satisfaction scores decreased after injury, three participants’
remained the same, and five participants’ satisfaction increased post-injury. There was a
significant negative change in participants’ relationship satisfaction before (MD =32, SD =
4.38, n = 64) and after (MD =22, SD = 7.59, n = 64) injury according to scores on the RAS (z

=-6.473, p =<.001), with a large effect size (r = .57)
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Figure 1

A Bar Chart of the Relationship Satisfaction Scores Reported by the Participants Before and
After Their Partner’s ABI

Average Relationship Satisfaction Scores
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35

T 1
I p=.001
30

25
20
15
10

J

0

Relationship Satisfaction Scores (RAS)

Pre-Injury Satisfaction Post-Injury Satisfaction
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Social Cognition and Relationship Satisfaction

To address the second hypothesis that there would be a significant difference in social
cognition scores between participants who report a high reduction in relationship satisfaction
after their partner’s ABI compared to participants who report a low reduction in their
relationship satisfaction, an independent samples t-test was conducted to compare the means
of the two groups (see Figure 2). The social cognition scores met the assumption of normality
according the Shapiro Wilk test (#(64) = .98, p =.29), and homogeneity of variances
according to Levene’s test (F(62) = .58, p = .45). The average social cognition score for the
group reporting a high change in relationship satisfaction (M = 72.91, SD = 11.41) was poorer

than the group reporting a low change in relationship satisfaction (M = 61, SD = 12.93). This



94

difference between the social cognition scores across both groups was significant (#62) =

2.17, p < 0.001, d = -.98).

Figure 2
A Bar Chart of the Social Cognition Scores Reported by the Participants Who Experienced a

High Change in Relationship Satisfaction After Their Partner’s ABI Versus a Low Change
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Social Cognition and Relational Continuity

To explore whether social cognition functioning could predict continuity in
relationships after injury, regression analyses were conducted on the BSCQ scores and the
scores on the BRCM-ABI. Initially, linear regression was conducted on the overall total on
the BSCQ and the BRCM-ABI, to explore whether overall scores of social cognition
functioning could predict the overall level of relational continuity in participants’

relationships after ABI.
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The results of the regression suggested that social cognition difficulties after ABI
explained 28% of the variance (R*> = .28, F(1, 62) = 24.58, p < .001). Social cognition
functioning significantly predicted the continuity of relationships after ABI (f =-.94, t =
44.96, p <.001).

Next, to explore whether certain aspects of social cognition could predict relational
continuity, multiple linear regression was conducted on the content areas of the BSCQ and
the total scores on the BRCM-ABI. The tolerance and variance inflation factors (see
Appendix I, Table 1.4) did not indicate multicollinearity, and a Durbin-Watson statistic
suggested that the values of the residuals were independent (1.5). A scatterplot indicated
homoscedasticity, and a P-P plot suggested that the residuals were normally distributed
(Appendix E, Figure 1.1). Cook’s distance values were below one, indicating that no
influential cases were biasing the model. The results of the regression indicated the content
areas of the BSCQ explained 33% of the variance (R* =.33, F(6, 57) =4.77, p < .001),
however none of the content areas of the BSCQ on their own significantly predicted

relational continuity.

Discussion

This research aimed to explore the role of social cognition in relationship satisfaction
and continuity after ABI. Specifically, it firstly aimed to assess whether there would be a
significant difference in participants’ relationship satisfaction scores before and after injury.
Secondly, it aimed to examine whether there would be a difference between social cognition
scores between participants who report a high reduction in relationship satisfaction after their
partner’s ABI compared to participants who report a low reduction in relationship
satisfaction. Lastly, this study aimed to explore whether social cognition functioning may

predict the continuity in relationships after injury.
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In terms of the hypothesised change in relationship satisfaction reported by the
participants before and after their partner’s ABI, the results supported the hypothesis;
although five participants’ relationship satisfaction increased post-injury, overall the
satisfaction participants reported in their relationship significantly decreased after injury, with
a large effect size. This is in line with existing literature which has found that the partners of
people with an ABI report that their satisfaction in the relationship has decreased since injury
(Burridge et al., 2007).

The second hypothesis was that there would be a difference between social cognition
scores between participants who report a high change in relationship satisfaction after their
partner’s ABI compared to participants who report a low change in relationship satisfaction.
The results supported this hypothesis, since the average social cognition score for the group
reporting a high change in relationship satisfaction was significantly lower than the group
reporting a low change in relationship satisfaction. This finding is corroborated by a recent
systematic review of studies exploring the factors related to the quality and stability of
couples’ relationships after traumatic brain injury, which found that specifically social
cognition may play a role in non-injured partners’ decreased relationship satisfaction
following injury (van den Broek et al., 2022).

Lastly, in relation to whether social cognition functioning may predict the continuity
in the relationship after injury, participants’ overall ratings of their partner’s social cognition
functioning after injury significantly predicted their total scores for relational continuity on
the BRCM. This is in line with Yasmin and Riley’s (2022) study which found that social
cognition difficulties could predict relational continuity reported by the uninjured partner
after ABI. However, the scores on the individual content areas of the BSCQ in isolation could
not predict relational continuity. Additionally, the finding that no one aspect of social

cognition alone could predict relational continuity reported by participants is in agreement
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with a recent systematic review which found that multiple factors related to social cognition
post-injury could influence couples’ relationships over time before and after ABI (van den
Broek et al., 2022). These included the injured partner being able to notice when their partner
needed emotional support, the level of emotional ‘bluntness’ of the injured partner (versus
them providing emotional connection and warmth), empathy, theory of mind, and considering
their partner’s perspective.
Implications

The findings of the current study may have implications regarding our understanding
of what contributes to changes in relationship satisfaction and continuity of relationships
post-injury, and what support may be provided to couples during community
neurorehabilitation. Firstly, the findings reinforce the role which social cognition plays in the
ways partners respond to ABI. Whilst Yasmin and Riley (2022) found that amongst ABI
symptoms social cognition difficulties are strongest predictor of changes in relationships, the
between-subjects design of this study furthers our understanding the role social cognition
plays in relationship satisfaction after injury. Clinically, the findings suggest that individuals
in a relationship with someone who has experienced an ABI may report a decrease in
relationship satisfaction post-injury. Furthermore, social cognition difficulties may contribute
to a decrease in relationship satisfaction experienced by individuals in a relationship with
someone who has an ABI. Thus, this implies that support for couples could be important for
those who were in a relationship before the injury. In particular, social cognition could be
targeted during neurorehabilitation to support couples adjusting to life after injury to
minimise the impacts of the ABI on relationship satisfaction and continuity. The findings may
suggest that social cognition impairments are complex and multifaceted, and thus multiple
factors of social cognition together may contribute to relational continuity rather than specific

aspects on their own. Thus, a holistic approach taking into consideration multiple aspects
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related to social cognition difficulties may be needed to be targeted to support couples after
injury.
Strengths, Limitations, and Future Research

Much of the research into relationship satisfaction after ABI has adopted a qualitative
methodology involving small numbers of participants. However, the quantitative studies
which have taken place have tended to compare the satisfaction experienced by those in a
relationship with someone with an ABI with those in a relationship with other conditions or
healthy controls (e.g., Burridge et al., 2007), or focused on capturing relationship satisfaction
at a single time point post-injury. One strength of this study was that it employed a
quantitative methodology which examined the change in relationship satisfaction felt by an
adequately powered sample of participants. This provides a stronger empirical basis for the
theoretical role which social cognition difficulties after ABI may play in relationship
satisfaction and continuity.

One limitation of the current study was that data regarding certain other factors which
may have had an impact on the relationship difficulties experienced by the participants was
not collected. For example, it is possible that factors overlapping with social cognition such
as insight and awareness may have contributed to the results, however since this data was not
collected, it is difficult to understand whether these factors played a confounding role in this
study’s findings. Moreover, the mood and psychological adjustment of the participants was
not measured, although these factors may have influenced the satisfaction which the
participants reported in their relationships. Additionally, this study lacked a control or
comparison group. Therefore, it is difficult to draw conclusions about how the sample’s
relationships compared to individuals in a relationship where neither of the partners has an
ABI and potential social cognition difficulties. Future research could explore the factors

which were not captured in the current study, such as insight and awareness difficulties, as
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well as the mood and psychological adjustment of partners, and include a control or
comparison group which could be obtained, for instance, through census data. This may
further our understanding of the role of these factors alongside social cognition, and
understand the unique influence these variables may have in comparison to partners in a
relationship with someone who does not have an ABI and potential social cognition
difficulties.

A further limitation of this study is that a standardised neuropsychological assessment
data was not collected. Although the BSCQ was validated against the TASIT (McDonald et
al., 2003) during its development, future research could use standardised neuropsychological
assessment data to explore relationship satisfaction and continuity after injury, to build upon
the findings of the current study with more objective neuropsychological data. Moreover,
although this study used regression analyses in an exploratory way to assess whether certain
aspects of social cognition may predict couples’ relational continuity after ABI, it could be
that the sample was not large enough to detect significant contributions made by specific
aspects of social cognition on the BSCQ. Thus, further research with larger samples and
standardised assessments may highlight the role of certain aspects of social cognition on
relational continuity post-injury.

Furthermore, although exploring the views of those in a relationship with some who
had experienced an ABI meant that the effects of injured partners’ insight and awareness
difficulties could be avoided, the participants’ responses may have been affected by cognitive
biases in their attitudes towards how their relationships were before injury. Participants may
have had more positive, nostalgic perceptions of how their relationships were pre-injury,
which may have impacted their pre-injury scores on the BSCQ, and subsequently the change
in relationship satisfaction and continuity reported. Additionally, physical difficulties and

social support were significantly different across the high and low satisfaction groups. This



100

may suggest that these variables had confounding effects on the change in satisfaction
reported by the partners.

Since the current study did not recruit the injured partners, the findings of this study
are limited to the experiences of the non-injured partner in the relationship. Future research
could explore the relationship satisfaction and continuity from the perspective of the injured

partner, to ensure a 360-degree appreciation of the impact of ABI on couples.

Conclusion

In short, this study suggests that the relationship satisfaction experienced by the
partner of someone with an ABI often decreases after injury. Moreover, the average social
cognition score for the group reporting a high change in relationship satisfaction was
significantly lower than the group reporting a low change in relationship satisfaction. Thus,
social cognition appears to play a key role in changes in relationship satisfaction after ABIL
Social cognition difficulties may also be helpful in predicting the continuity in couples’
relationships after injury. Moreover, social cognition after ABI may be multifaceted, with
multiple elements relating to continuity in relationships post-injury, including theory of mind,
empathy, and sensitivity to social cues. Further research is necessary with larger samples and
standardised neuropsychological assessment data, perhaps exploring the perspective of the
injured partner in the relationship. Nevertheless, this study demonstrates that relationship
satisfaction experienced by those in a relationship with someone with an ABI often reduces
after injury, and social cognition may play a role in changes in relationship satisfaction post-
injury. These findings may encourage neurorehabilitation services to offer routine
relationship assessment and support to couples who are adjusting to life after ABI, and
suggests that social cognition may be a key target in maximising relationship satisfaction and

continuity in such circumstances.
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Executive Summary

Introduction

For some couples, an acquired brain injury (ABI) may bring partners closer together.
For other couples, however, an ABI may pose significant challenges to their relationship.
These findings are an example of the ‘ripple effect’ of ABI on the survivor and subsequently
the people around them. Since brain injuries affect people in different ways, there are many
reasons why relationships may change after ABI. The emotional, behavioural, physical and
cognitive effects of ABI can all impact existing and future relationships. Nonetheless, recent
research has found that the strongest predictor of continuity in couples’ relationships after

ABIl is ‘social cognition’.

‘Theory of Mind’ is the ability to understand that other people have thoughts and
feelings different to one’s own. According to this theory, this ability is key to social
relationships because effective social interactions rely on this skill to recognise that other
people can have different ideas and emotions. Injury to certain areas of the brain thought to
be involved in social cognition may occur following ABI, which in turn can impact an
individual’s ability to infer other people’s thoughts and feelings, affecting their relationships
with their partner. Therefore, this study aimed to further explore the effect of social cognition
on relational continuity after ABI, by studying relationship satisfaction of the partners of
people with ABI before and after injury, as well as the effect of social cognition difficulties
on changes in relationship satisfaction pre and post-injury. Additionally, the current study
aimed to explore whether any specific social cognition difficulties could predict discontinuity

in certain aspects of couples’ relationships after injury.
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Research Questions

Firstly, this study aimed to answer whether there would be a significant reduction in
participants’ relationship satisfaction before versus after their partner’s injury according to a
questionnaire measuring relationship satisfaction. Secondly, the research aimed to address the
question of whether there would be a significant difference in overall scores of social
cognition between participants who report a high change in relationship satisfaction after
their partner’s ABI compared to participants who report a low change in relationship
satisfaction based on pre and post-injury scores on the relationship satisfaction questionnaire.
Lastly, this study aimed to explore whether certain aspects of social cognition functioning
may predict the discontinuity in relationships after injury reported by partners on a
questionnaire measuring continuity in couples’ relationships after one partner experiences an

ABI.
Method

The views of a partner in a relationship with someone with an ABI were sought in
designing the study and the study received ethical approval from the NHS and an independent
research ethics committee. Individuals were invited to participate if they were in a
relationship with someone who had experienced an ABI at least six months prior to taking
part. This included traumatic brain injury, stroke, brain haemorrhage, brain aneurysm, brain
tumour, hypoxic brain injury, hydrocephalus, meningitis, or encephalitis. Participants must
also have been in a relationship since one month before the injury, and they had to be capable

of completing the questionnaires which were in English.

The study involved delivering a survey to a group of adults in a relationship with an
individual with an ABI. To recruit participants online, a study advertisement was posted on

social media platforms, including social media groups for individuals and family members
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affected by ABI. The advertisement was also shared by Headway, the Stroke Association,
and the Encephalitis Society via these organisations’ social media pages and websites.
Participants who were recruited online via social media platforms took part by clicking on the
link in the study advertisement which directed them to the Qualtrics online survey platform.
Participants recruited via an NHS community ABI service were identified by systematically
screening the clients recently discharged. Starting with the most recent discharge, a member
of the clinical team screened 17 clients, two of which had a partner who met the criteria to
take part and these individuals were emailed the link to the online survey. Participants
subsequently read the participant information sheet and anonymously completed the

questionnaires.

Key Findings

Seventy-four participants completed the survey, of whom 64 were eligible for the
study. It was found that there was a significant negative change in participants’ relationship
satisfaction before and after their partner’s injury. Moreover, the average social cognition
score for the group reporting a high change in relationship satisfaction was poorer than the
group reporting a low change in relationship satisfaction. Lastly, all of the different aspects of
social cognition on the social cognition questionnaire significantly predicted discontinuity in
the participants’ relationships after injury, however none of specific aspects of social

cognition on their own could predict relational discontinuity.

Limitations and Future Research

One limitation of this study is that a standardised social cognition assessment was not
used. Additionally, since the study involved participants reflecting on their relationships
before injury retrospectively, this may mean that the reports of relationship satisfaction

before the ABI were not completely accurate. It was also found that physical difficulties after
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injury as well as social support influenced were different between the participants who
reported a large versus small reduction in their relationship satisfaction, so these factors may
have played a role alongside social cognition and should be researched further. Lastly, this
study did not explore the views of the injured partners. Future research could use cognitive
assessments to assess social cognition functioning and relationship satisfaction and continuity

experienced by partners with an ABI.

Conclusion

Overall, this study suggests that the relationship satisfaction experienced by the
partner of someone with an ABI often decreases after injury. Moreover, the average social
cognition score for the group reporting a high change in relationship satisfaction was
significantly lower than the group reporting a low change in relationship satisfaction. Thus,
social cognition appears to play a key role in changes in relationship satisfaction after ABI.
Social cognition difficulties may also be helpful in predicting the continuity in couples’
relationships after injury. These findings may encourage neurorehabilitation services to offer

routine relationship assessment and support to couples who are adjusting to life after ABI.
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Connecting/Reflective Narrative

Although I had worked in neuropsychology prior to training, | started the course with
the intention of not being committed to a particular specialism in psychology. Nonetheless, as
| progressed through training, | was still drawn to the field of clinical neuropsychology,
although also developed interests in clinical health psychology. Therefore, | saw the three
research projects as opportunities to explore these areas. A theme cutting across the three
projects was the focus on systemic factors, be that the ripple effect of acquired brain injury on
partners, or how healthcare professionals might be able to support individuals who have

experienced an acquired brain injury.

Critical Review of the Literature

| developed an interest in the interface between linguistic and non-linguistic cognitive
functioning during my integrated master’s degree in psychology and language sciences.
Whilst completing this qualification, and working in a community neurorehabilitation
service, | noticed how there appeared to be a wealth of assessments of linguistic cognitive
functioning in people with post-stroke aphasia, however a challenge for the team was how to
assess the non-linguistic cognitive functioning of these individuals. Therefore, this project
was an ideal opportunity to explore this area further and conduct a project with concrete

implications for multidisciplinary neurorehabilitation teams.

A brief scoping search suggested that indeed a wealth of papers had explored
language abilities in this population, however fewer papers had explored the non-linguistic
thinking skills of people with post-stroke aphasia. Nonetheless, this was an area which
appeared to be gathering more interest, therefore the recent papers in this area needed to be

synthesised and evaluated for fast-paced NHS neurorehabilitation teams.
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Although the process of conducting a systematic review was time consuming, it was
valuable as | learnt more about this area. | also enjoyed working alongside a peer reviewer;
having someone else’s critical viewpoint and discussing the process with them was helpful. I
found the results interesting and one of the things | valued most was considering how to
present the results in a way which would be most clinically helpful to those working in busy
neurorehabilitation teams. Learning to not just list the assessments in the studies, but to
evaluate them and using a figure to create a visual tool to guide clinicians’ decision making
was an extremely valuable experience in disseminating research in the most helpful way to

inform its audience and their clinical practice.

Service Improvement Project

During training, | have reflected on how neuropsychology is often treated as a
separate stream to clinical health psychology. However, on placement, | observed that even in
mental health services, comorbidity is the norm. This prompted me to consider whether there
could be some overlap in these areas. Therefore, this was an opportunity to combine my
experience with neuropsychology with another clinical health context to benefit multiple
stakeholders, in this case, traumatic brain injury and spinal cord injury, whilst also

developing my skills in qualitative research.

It was challenging to conduct a service improvement project in a service where | was
not based, since I was concerned about being perceived as a ‘critical outsider’. However,
after getting started, | felt that my positioning gave me a valuable external viewpoint. | have
often wondered whether this actually made it easier to capture the honest views of the
clinicians and expert by experience in the process, and in fact, all stakeholders felt that

traumatic brain injury was an invisible need not captured by the service.
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I thoroughly enjoyed completing this service-related piece of work, as | gained
experience of an inpatient physical health setting. Although, perhaps most importantly, this
work felt meaningful. Working with the expert by experience to deliver the training package
was highly rewarding in not just ensuring that all voices where heard, but placing patients’
personal experiences at the heart of service development. | look forward to completing

further service improvement work in my qualified role.

Theory-Driven (Main) Research Project

In line with my other projects, | was interested in exploring how physical health
conditions may influence other individuals around the person with my theory-driven project.
| distinctly remember the concept that health conditions have a ripple effect on not just
individuals, but whole families. Therefore, through my TDRP, | was curious to learn more

about the ‘invisible patients’ that may not be seen or heard by services.

Through initial discussions with supervisors, | became interested in the experiences of
partners of people with acquired brain injury, due to the close nature of the relationship to
patients, and thus the potential for partners to be impacted. Upon looking at the recent
research and by being on a specialist placement in a community head injury service, |
reflected that the couples’ relationships can go through enormous changes over time due to
brain injury as they adjust to life alongside these conditions. Additionally, | have noticed that
social cognition is not always considered in neurorehabilitation. Yet, since recent research
had suggested that it was strongly correlated with changes in couples’ relationships, I was

determined to explore this area further to understand how to support couples after injury.

Although I had completed NHS research during my master’s degree, recruiting
partners for this project was an exciting challenge, since | had to be creative in order to reach

these ‘invisible patients’. I enjoyed thinking flexibly to consider potential sources of
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participants, such as social media, charitable organisations’ websites, online groups, and was
fortunate to be able to recruit via my specialist placement service. Completing this project has
made me passionate about maintaining a flexible and creative stance to research to ensure
that multiple voices are heard in NHS services, a value and experience which | will treasure

moving forwards.
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Peer review

Taylor & Francis is committed to peer-review integrity and upholding the highest standards
of review. For submissions to Disability and Rehabilitation authors are given the option to
remain anonymous during the peer-review process. Authors will be able to indicate whether
their paper is ‘Anonymous’ or ‘Not Anonymous’ during submission, and should pay
particular attention to the below:

Authors who wish to remain anonymous should prepare a complete text with information
identifying the author(s) removed. Authors should upload their files using the ‘double
anonymous peer review’ article types during submission. A separate title page should be
included providing the full affiliations of all authors. Any acknowledgements and the
Declaration of Interest statement must be included but should be worded mindful that these
sections will be made available to referees.

Authors who wish to be identified should include the name(s) and affiliation(s) of author(s)
on the first page of the manuscript. Authors should upload their files using the ‘authors made
known to the reviewers’ article types during submission.

Once your paper has been assessed for suitability by the editor, it will be peer-reviewed by
independent, anonymous expert referees. If you have shared an earlier version of your
Author’s Original Manuscript on a preprint server, please be aware that anonymity cannot be
guaranteed. Further information on our preprints policy and citation requirements can be
found on our Preprints Author Services page. Find out more about what to expect during peer
review and read our guidance on publishing ethics.

Preparing your paper

All authors submitting to medicine, biomedicine, health sciences, allied and public health
journals should conform to the Uniform Requirements for Manuscripts Submitted to
Biomedical Journals, prepared by the International Committee of Medical Journal Editors
(ICMJE).

We also refer authors to the community standards explicit in the American Psychological
Association's (APA) Ethical Principles of Psychologists and Code of Conduct.

We encourage authors to be aware of standardised reporting guidelines below when preparing
their manuscripts:

Case reports - CARE

Diagnostic accuracy - STARD

Observational studies - STROBE
Randomized controlled trial - CONSORT
Systematic reviews, meta-analyses - PRISMA

Whilst the use of such guidelines is supported, due to the multi-disciplinary nature of the
Journal, it is not compulsory.
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Structure

Your paper should be compiled in the following order: title page; abstract; keywords; main
text, introduction, materials and methods, results, discussion; acknowledgments; declaration
of interest statement; references; appendices (as appropriate); table(s) with caption(s);
figures; figure captions (as a list).

In the main text, an introductory section should state the purpose of the paper and give a brief
account of previous work. New techniques and modifications should be described concisely
but in sufficient detail to permit their evaluation. Standard methods should simply be
referenced. Experimental results should be presented in the most appropriate form, with
sufficient explanation to assist their interpretation; their discussion should form a distinct
section.

Tables and figures should be referred to in text as follows: figure 1, table 1, i.e. lower case.
The place at which a table or figure is to be inserted in the printed text should be indicated
clearly on a manuscript. Each table and/or figure must have a title that explains its purpose
without reference to the text.

The title page should include the full names and affiliations of all authors involved in the
preparation of the manuscript. The corresponding author should be clearly designated, with
full contact information provided for this person.

Word count

Please include a word count for your paper. There is no word limit for papers submitted to
this journal, but succinct and well-constructed papers are preferred.

Style guidelines

Please refer to these style guidelines when preparing your paper, rather than any published
articles or a sample copy.

Please use any spelling consistently throughout your manuscript.

Please use double quotation marks, except where "a quotation is 'within' a quotation". Please
note that long quotations should be indented without quotation marks.

For tables and figures, the usual statistical conventions should be used.

Drugs should be referred to by generic names. Trade names of substances, their sources, and
details of manufacturers of scientific instruments should be given only if the information is
important to the evaluation of the experimental data.

Alt Text

This journal is now including Alt Text (alternative text), a short piece of text that can be
attached to your figure to convey to readers the nature or contents of the image. It is typically
used by systems such as pronouncing screen readers to make the object accessible to people
that cannot read or see the object, due to a visual impairment or print disability. Alt text will
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also be displayed in place of an image, if said image file cannot be loaded. Alt Text can also
provide better image context/descriptions to search engine crawlers, helping them to index an
image properly. To include Alt Text in your article, please follow our Guidelines.

Formatting and templates

Papers may be submitted in any standard format, including Word and LaTeX. Figures should
be saved separately from the text. To assist you in preparing your paper, we provide
formatting template(s).

Word templates are available for this journal. Please save the template to your hard drive,
ready for use.

A LaTeX template is available for this journal. Please save the template to your hard drive,
ready for use.

If you are not able to use the templates via the links (or if you have any other template
queries) please contact us here.

References

Please use this reference guide when preparing your paper. An EndNote output style is also
available to assist you.

Taylor & Francis Editing Services

To help you improve your manuscript and prepare it for submission, Taylor & Francis
provides a range of editing services. Choose from options such as English Language Editing,
which will ensure that your article is free of spelling and grammar errors, Translation, and
Artwork Preparation. For more information, including pricing, visit this website.

Checklist: what to include

Author details. Please ensure everyone meeting the International Committee of Medical
Journal Editors (ICJME) requirements for authorship is included as an author of your paper.
Please ensure all listed authors meet the Taylor & Francis authorship criteria. All authors of a
manuscript should include their full name and affiliation on the cover page of the manuscript.
Where available, please also include ORCiDs and social media handles (Facebook, Twitter or
LinkedIn). One author will need to be identified as the corresponding author, with their email
address normally displayed in the article PDF (depending on the journal) and the online
article. Authors’ affiliations are the affiliations where the research was conducted. If any of
the named co-authors moves affiliation during the peer-review process, the new affiliation
can be given as a footnote. Please note that no changes to affiliation can be made after your
paper is accepted. Read more on authorship.

A structured abstract of no more than 200 words. A structured abstract should cover (in the
following order): the purpose of the article, its materials and methods (the design and
methodological procedures used), the results and conclusions (including their relevance to the
study of disability and rehabilitation). Read tips on writing your abstract.
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You can opt to include a video abstract with your article. Find out how these can help your
work reach a wider audience, and what to think about when filming.

5-8 keywords. Read making your article more discoverable, including information on
choosing a title and search engine optimization.

A feature of this journal is a boxed insert on Implications for Rehabilitation. This should
include between two to four main bullet points drawing out the implications for rehabilitation
for your paper. This should be uploaded as a separate document. Below are examples:
Example 1: Leprosy

Leprosy is a disabling disease which not only impacts physically but restricts quality of life
often through stigmatisation.

Reconstructive surgery is a technique available to this group.

In a relatively small sample this study shows participation and social functioning improved
after surgery.

Example 2: Multiple Sclerosis

Exercise is an effective means of improving health and well-being experienced by people
with multiple sclerosis (MS).

People with MS have complex reasons for choosing to exercise or not.

Individual structured programmes are most likely to be successful in encouraging exercise in
this cohort.
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material online via Figshare. Find out more about supplemental material and how to submit it
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Readers should be able to interpret the table without reference to the text. Please supply
editable files.
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Using third-party material in your paper

You must obtain the necessary permission to reuse third-party material in your article. The
use of short extracts of text and some other types of material is usually permitted, on a limited
basis, for the purposes of criticism and review without securing formal permission. If you
wish to include any material in your paper for which you do not hold copyright, and which is
not covered by this informal agreement, you will need to obtain written permission from the
copyright owner prior to submission. More information on requesting permission to
reproduce work(s) under copyright.
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Please include a declaration of interest statement, using the subheading "Declaration of
interest." If you have no interests to declare, please state this (suggested wording: The
authors report no conflicts of interest). For all NIH/Wellcome-funded papers, the grant
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Clinical Trials Registry

In order to be published in Disability and Rehabilitation , all clinical trials must have been
registered in a public repository, ideally at the beginning of the research process (prior to
participant recruitment). Trial registration numbers should be included in the abstract, with
full details in the methods section. Clinical trials should be registered prospectively — i.e.
before participant recruitment. The clinical trial registry should be publicly accessible (at no
charge), open to all prospective registrants, and managed by a not-for-profit organization. For
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Trials Registry Platform (ICTRP). The registration of all clinical trials facilitates the sharing
of information among clinicians, researchers, and patients, enhances public confidence in
research, and is in accordance with the ICMJE guidelines.

Complying with ethics of experimentation

Please ensure that all research reported in submitted papers has been conducted in an ethical
and responsible manner, and is in full compliance with all relevant codes of experimentation
and legislation. All papers which report in vivo experiments or clinical trials on humans or
animals must include a written statement in the Methods section. This should explain that all
work was conducted with the formal approval of the local human subject or animal care
committees (institutional and national), and that clinical trials have been registered as
legislation requires. Authors who do not have formal ethics review committees should
include a statement that their study follows the principles of the Declaration of Helsinki.

Please ensure that all research reported in submitted papers has been conducted in an ethical
and responsible manner, and is in full compliance with all relevant codes of experimentation
and legislation. All original research papers involving humans, animals, plants, biological
material, protected or non-public datasets, collections or sites, must include a written
statement in the Methods section, confirming ethical approval has been obtained from the
appropriate local ethics committee or Institutional Review Board and that where relevant,
informed consent has been obtained. For animal studies, approval must have been obtained
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from the local or institutional animal use and care committee. All research studies on humans
(individuals, samples, or data) must have been performed in accordance with the principles
stated in the Declaration of Helsinki. In settings where ethics approval for non-interventional
studies (e.g. surveys) is not required, authors must include a statement to explain this. In
settings where there are no ethics committees in place to provide ethical approval, authors are
advised to contact the Editor to discuss further. Detailed guidance on ethics considerations
and mandatory declarations can be found in our Editorial Policies section on Research Ethics.

Consent

All authors are required to follow the ICMJE requirements and Taylor & Francis Editorial
Policies on privacy and informed consent from patients and study participants. Authors must
include a statement to confirm that any patient, service user, or participant (or that person’s
parent or legal guardian) in any type of qualitative or quantitative research, has given
informed consent to participate in the research. For submissions where patients or
participants can be potentially identified (e.g. a clinical case report detailing their medical
history, identifiable images or media content, etc), authors must include a statement to
confirm that they have obtained written informed consent to publish the details from the
affected individual (or their parents/guardians if the participant in not an adult or unable to
give informed consent; or next of kin if the participant is deceased). The process of obtaining
consent to publish should include sharing the article with the individual (or whoever is
consenting on their behalf), so that they are fully aware of the content of the article before it
is published. Authors should familiarise themselves with our policy on participant/patient
privacy and informed consent. They may also use the Consent to Publish Form, which can be
downloaded from the same Author Services page.

Health and safety

Please confirm that all mandatory laboratory health and safety procedures have been
complied with in the course of conducting any experimental work reported in your paper.
Please ensure your paper contains all appropriate warnings on any hazards that may be
involved in carrying out the experiments or procedures you have described, or that may be
involved in instructions, materials, or formulae.

Please include all relevant safety precautions; and cite any accepted standard or code of
practice. Authors working in animal science may find it useful to consult the International
Association of Veterinary Editors’ Consensus Author Guidelines on Animal Ethics and
Welfare and Guidelines for the Treatment of Animals in Behavioural Research and Teaching.
When a product has not yet been approved by an appropriate regulatory body for the use
described in your paper, please specify this, or that the product is still investigational.

Submitting your paper

This journal uses Taylor & Francis' Submission Portal to manage the submission process.
The Submission Portal allows you to see your submissions across Taylor & Francis' journal
portfolio in one place. To submit your manuscript please click here.

By submitting your paper to Disability and Rehabilitation you are agreeing to originality
checks during the peer-review and production processes.


https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#ethicalconsiderations
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-of-research-participants.html
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#ethicalconsiderations
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#ethicalconsiderations
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#informedconsent
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#informedconsent
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#informedconsent
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#researchinvolvinganimals
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#researchinvolvinganimals
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#researchinvolvinganimals
http://cdn.elsevier.com/promis_misc/ASAB2006.pdf
https://rp.tandfonline.com/submission/create?journalCode=IDRE
https://rp.tandfonline.com/submission/create?journalCode=IDRE
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The Editor of Disability and Rehabilitation will respond to appeals from authors relating to
papers which have been rejected. The author(s) should email the Editor outlining their
concerns and making a case for why their paper should not have been rejected. The Editor
may choose to accept the appeal and secure a further review, or to not uphold the appeal. In
case of the latter, the Editor of Disability and Rehabilitation: Assistive Technology will be
consulted.

On acceptance, we recommend that you keep a copy of your Accepted Manuscript. Find out
more about sharing your work.

Data Sharing Policy

This journal applies the Taylor & Francis Basic Data Sharing Policy. Authors are encouraged
to share or make open the data supporting the results or analyses presented in their paper
where this does not violate the protection of human subjects or other valid privacy or security
concerns.

Authors are encouraged to deposit the dataset(s) in a recognized data repository that can mint
a persistent digital identifier, preferably a digital object identifier (DOI) and recognizes a
long-term preservation plan. If you are uncertain about where to deposit your data, please
see this information regarding repositories.

Authors are further encouraged to cite any data sets referenced in the article and provide
a Data Availability Statement.

At the point of submission, you will be asked if there is a data set associated with the paper.
If you reply yes, you will be asked to provide the DOI, pre-registered DOI, hyperlink, or
other persistent identifier associated with the data set(s). If you have selected to provide a
pre-registered DOI, please be prepared to share the reviewer URL associated with your data
deposit, upon request by reviewers.

Where one or multiple data sets are associated with a manuscript, these are not formally peer
reviewed as a part of the journal submission process. It is the author’s responsibility to ensure
the soundness of data. Any errors in the data rest solely with the producers of the data set(s).

Publication charges
There are no submission fees, publication fees or page charges for this journal.

Color figures will be reproduced in color in your online article free of charge.

Copyright options

Copyright allows you to protect your original material, and stop others from using your work
without your permission. Taylor & Francis offers a number of different license and reuse
options, including Creative Commons licenses when publishing open access. Read more on
publishing agreements.


https://authorservices.taylorandfrancis.com/sharing-your-work/
https://authorservices.taylorandfrancis.com/understanding-our-data-sharing-policies/
https://authorservices.taylorandfrancis.com/data-repositories/
https://files.taylorandfrancis.com/reference/tf_NLM.pdf
https://authorservices.taylorandfrancis.com/data-availability-statement-templates/
https://authorservices.taylorandfrancis.com/publishing-agreements-your-options/
https://authorservices.taylorandfrancis.com/publishing-agreements-your-options/
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Complying with funding agencies

We will deposit all National Institutes of Health or Wellcome Trust-funded papers into
PubMedCentral on behalf of authors, meeting the requirements of their respective open
access (OA) policies. If this applies to you, please tell our production team when you receive
your article proofs, so we can do this for you. Check funders” OA policy mandates here. Find
out more about sharing your work.

My Authored Works

On publication, you will be able to view, download and check your article’s metrics
(downloads, citations and Altmetric data) via My Authored Works on Taylor & Francis
Online. This is where you can access every article you have published with us, as well as
your free eprints link, so you can quickly and easily share your work with friends and
colleagues.

We are committed to promoting and increasing the visibility of your article. Here are some
tips and ideas on how you can work with us to promote your research.

Queries
Should you have any queries, please visit our Author Services website or contact us here.

Updated 12-11-2021


https://authorservices.taylorandfrancis.com/open-access-funder-policies-and-mandates/
https://authorservices.taylorandfrancis.com/sharing-your-work/
https://authorservices.taylorandfrancis.com/my-authored-works/
https://authorservices.taylorandfrancis.com/ensuring-your-research-makes-an-impact/
https://authorservices.taylorandfrancis.com/ensuring-your-research-makes-an-impact/
https://authorservices.taylorandfrancis.com/
https://authorservices.taylorandfrancis.com/contact/
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Appendix B

Critical Review of the Literature Search Terms

“Broca’s aphasi*” OR “expressive aphasi*” OR “non-fluent aphasi*” OR
“Wernicke’s aphasi*” OR “receptive aphasi*” OR “fluent aphasi*” OR “post-stroke aphasi*”’
OR “word deafness” OR “agrammatism”

AND

“cognition” OR “cognitive function®*” OR “executive function®*” OR “learning” OR
“memory” OR “attention” OR “complex attention” OR “social cognition” OR “Theory of
Mind” or “ToM” OR “mentali*” OR “cognitive abilit*”” OR “cognitive health” OR
“intellectual function®” OR “visuospatial abilit*” OR “cognitive flexibilit*”” OR
“metacognition” OR “metacognitive function*” OR “problem-solving” OR “problem
solving” OR “concentration”

AND

“cognitive assessment™” OR “cognitive screen®*” OR “cognitive test*”” OR “cognitive
evaluation” OR “neuropsychological assessment*” OR “neuropsychological screen*” OR
“neuropsychological test*” OR “neuropsychological evaluation”

AND

“stroke” OR “brain haemorrhage” OR “brain hemorrhage” OR “cerebrovascular
accident®” OR “CVA” OR “apoplexy” OR “transient ischaemic attack” OR “transient
ischemic attack” OR “brain ischaemia” OR “brain ischemia” OR “cerebral ischaemia” OR
“cerebral ischemia” OR “intracerebral haemorrhage” OR “intracerebral hemorrhage” OR

GCICH”



Appendix C
Table C.1
The Checklist for Assessing the Quality of Quantitative Studies from Kmet et al.’s (2004) Standard Quality Assessment Criteria for Evaluating

Primary Research Papers from a Variety of Fields, and Subsequent Ratings for the Studies Included in This Review.

Item Number Question

1 Question/objective sufficiently described?

2 Study design evident and appropriate?

3 Method of subject/comparison group selection or source of
information/input variables described and appropriate?

4 Subject (and comparison group, if applicable) characteristics sufficiently

described?

5 If interventional and random allocation was possible, was it described?

6 If interventional and blinding of investigators was possible, was it reported?

7 If interventional and blinding of subjects was possible, was it reported?

8 Outcome and (if applicable) exposure measure(s) well defined and robust to

measurement/misclassification bias? Means of assessment reported?

9 Sample size appropriate?

10 Analytic methods described/justified and appropriate?

11 Some estimate of variance is reported for the main results?

12 Controlled for confounding?

13 Results reported in sufficient detail?

14 Conclusions supported by the results?




Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Q11 QI12 Q13 Ql4 Total %
Score

Yu, Jiang, Bi 2 2 2 2 NA NA NA 2 1 2 1 1 2 2 19/22  86%
& Liet al.

(2013)
Yu, Jiang, Li 2 2 2 2 NA NA NA 2 1 2 0 2 1 1 17/22  77%
& Bi et al.

(2013)

Lee & Pyun 2 2 2 2 NA NA NA 2 1 2 2 1 2 2 2022 91%
(2014)

Bonini & 2 2 2 2 NA NA NA 2 1 2 2 2 2 2 21/22  95%

Radanovic
(2015)
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Study Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 QIl QI2 QI3 QI4 Total %

Score
Thomson et 1 2 1 2 NA NA NA 2 1 1 0 1 2 2 15/22  68%
al. (2015)
Demeyere et 2 2 2 2 NA NA NA 2 2 2 2 1 2 2 21/22  96%
al. (2015)

Puvanendran 2 2 NA 2 NA NA NA 2 NA NA NA NA 2 2 12/12  100%
et al. (2016)

Woodsetal. 2 2 NA 2 NA NA NA 2 NA NA NA 2 2 2 14/14 100%
(2017)




Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 Q11 QI12 Q13 Ql4 Total %
Score
Rodrigues et 2 1 2 2 NA NA NA 2 2 2 2 1 2 22022 91%
al. (2019)
Schumacher 2 2 1 2 NA NA NA 2 1 2 1 1 2 2 18/22 82%
etal. (2019)
Fonsecaetal. 2 2 2 2 NA NA NA 2 1 2 2 2 2 2 21722 96%
(2019)
Kaur et al. 2 2 2 2 NA NA NA 2 1 1 1 2 1 1 17122 77%

(2020)
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Study Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 QIl QI2 QI3 QI4 Total %

Score

Lee et al. 2 2 1 2 NA NA NA 2 2 2 2 1 2 2 20/22  91%
(2020)

Yao, Liu & 2 2 2 2 NA NA NA 2 2 2 2 2 2 2 22/22  100%
Liu et al.

(2020)

Yao, Liu & 2 2 2 2 NA NA NA 2 1 2 2 2 2 2 21722 96%
Luetal.

(2020)
Scumacheret 2 2 1 2 NA NA NA 2 1 2 2 1 2 2 19/22 86%

al. (2022)
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Study Ql Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 QI0 QIl QI2 QI3 QI4 Total %

Score

Yanetal. 2 2 2 2 NA NA NA 2 2 2 2 2 2 2 22 100%
(2022)




Appendix D

Instructions for Authors: Service Improvement Project

Guide to Authors

To download our complete Guide to Authors as a pdf, please click here. We require you
to comply with the instructions in the attached when submitting, as the below is only an
overview and thus does not cover everything.

Spinal Cord and Springer Nature are pleased to share detailed online Author Tutorials -
including interactive quizzes - which cover the following topics:

e Writing a journal manuscript

e Submitting a journal and peer review
e Writing in English

e Open Access

You can also watch a brief video giving an overview of the tutorials here.

Article Type Specifications

Article (presenting primary data): Spinal Cord prioritises original research that contains
prospectively collected data driven by clear a priori hypothesis. This includes but isn't limited
to: randomised and non-randomised clinical trials; diagnostic studies; cohort studies; case-
control studies; psychometric studies; basic cellular studies; animal studies; qualitative
studies; explanatory or mechanistic studies; economic evaluation studies

The following studies are low publication priority: retrospective chart audits; studies of the
demographics of patients of a single hospital presenting with new SCI; studies that are only
of a regional interest; studies examining the reliability of outcome measures translated into a
non-English language; surveys of small and non-representative samples.

Exceptions will be made if the authors can demonstrate that the study is particularly novel
and would be of wide interest to an international readership.

Specifications: Structured Abstract (Study Design; Objectives; Setting; Methods; Results;
Conclusions; Sponsorship) max. 250 words; Main body of text (excluding abstract,
tables/figures and references) not to exceed 3,500* words; Max. 4 tables and 3 figures; Max.
30 references

Review Article: Spinal Cord prioritises systematic reviews about treatment effectiveness
which have clearly stated Population-Intervention-Comparate-Outcomes (PICO) elements
with results presented in forest plots including meta-analyses as appropriate. Systematic
reviews examining incidence or prevelance of SCI or of a secondary condition will also be
prioritised.

Narrative reviews will be considered but only if the topic is of wide interest to readers. The
topics of both narrative and systematic reviews should not have already been extensively
reviewed, or the authors can demonstrate that the review adds new insights to a previous
review on the topic. Authors are encourage to seek feedback about suitability for publication
of narrative reviews from the Editorial Office before submitting.


https://www.nature.com/documents/sc-gta.pdf
https://www.springer.com/gp/authors-editors/authorandreviewertutorials
https://www.youtube.com/watch?v=j20Mx1LITFM&list=PLhvxnk1Oo_8j-Un_anv7oimr62qyhHxUX&index=29&t=12s
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Specifications: Structured Abstract of max. 250 words; Main body of text (excluding abstract,
tables/figures, and references) not to exceed 4,500* words; Max. of 2 tables and 3 figures;
Max. 30 references (references of the studies extracted can go in supplementary files)

Protocol (when submitting please select manuscript type 'Article)': Protocol of large
cohort studies or clinical trials may be published from time-to-time. However, the studies
need to be of high importance (e.g. answering a key clinical question, or offering
methodologic innovation) with a strong likelihood of completion (evident by sufficient
funding).

The headings for the Structured Abstract and within the article text should be the same as for
Articles as outlined in the complete Guide to Authors document with the following
exception: the Results and Discussion sections should be replaced with one section titled
'Ethics and Dissemination'. Additional subheadings within the sections are allowed.
Specifications: Structured Abstract of max. 250 words; Main body of text (excluding abstract,
tables/figures, and references) not to exceed 2,500* words; Max. of 1 table and 2 figures;
Max. of 30 references

Correspondence: Correspondences will be considered if they relate to a previously
published manuscript in Spinal Cord or a current controversial issue. Correspondences that
highlight an important weakness with the methodology or interpretation of the results of a
published paper will be prioritised.

Specifications: No abstract or subheadings required; Main body of text (excluding
tables/figures, references) not to exceed 800 words; No tables or figures unless essential;
Max. 5 references

Perspective: Any type of scholarly paper that requires less than 1,500 words and 10
references. This may include summaries of Cochrane Reviewers (provided by the Cochrane
Rehabilitation Group), summaries of well-recognised clinical practise guidelines, summaries
of position or consensus statements by Societies and organisations affiliated with 1ISCoS,
summaries of important strategic planning meetings, summaries of medical or research
procedures or new assessment tools, or short narratives on controversial topics. Perspectives
need to be balanced but can be more opinionated than original research. They should
stimulate discussion or provide an accessible summary of content that would be of interest to
the readers of Spinal Cord.

Specifications: Unstructured abstract/brief overview of maximum 150 words; Main body of
text (excluding tables/figures, references) not to exceed 1,500 words; Max. 1 table and/or
figures™; Max. 10 references

*Unless the restrictions prevent authors from conveying key messages. If these restrictions
are exceeded then authors need to provide an explanation in their covering letter and be
aware that they may be asked to reduce the number of Tables, Figures, References

and/or length of the manuscript. Authors can put extensive descriptions of particular methods
of statistical techniques, and extra Figures or Tables in Supplementary Files.

*Additional Tables and Figures can be included as Supplementary Files.


https://www.nature.com/documents/sc-gta.pdf
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Please note: all submissions should include a Title Page and a Conflict of Interest
Statement. More information can be found below.

Prior Registrations

Clinical Trials

Important message: Mandatory requirements starting 1%t January 2018

From 2018: All clinical trials starting on or after 1st January 2018 MUST be

registered BEFORE the first participant is randomised to be accepted for publication

in Spinal Cord. A clinical trial is any study in which participants are allocated to a treatment.

Most registries allow registration of non-interventional studies, and we encourage researchers
to register their observational studies. Trials commenced before 2018 must be retrospectively
registered.

Read here and see the Clinical Trial section in the Guide to Authors PDF for more details.

Systematic Reviews

Systematic reviews can be registered in PROSPERO
(https://www.crd.yourk.ac.uk/PROSPERQ) and Spinal Cord will at some point in the future
start requiring such pre-registration.

Preparation of Articles
House Style: Authors should adhere to the following formatting guidelines

e We accept UK English or American English, however authors should be consistent of

their use of either within the manuscript.

Text should be double spaced with margins of between 1cm and 3cm wide.

All pages and lines are to be numbered continuously.

Do not make rules thinner than 1pt (0.36mm).

Use a coarse hatching pattern rather than shading for tints in graphs.

Colour should be distinct when being used as an identifying tool.

Commas, not spaces should be used to separate thousands. Decimal values should be

proceeded by a dot, not a comma.

o At first mention of a manufacturer, the town (and state if USA) and country should be
provided.

« Normally distributed data should be expressed as mean (SD). Skewed data should be
expressed as median (25% and 75% percentiles).

« Sole reliance on statistically significance (and p values) is discouraged. Instead, we
encourage reporting of effect sizes preferably in the units of the original scale.

See Author Guide for more details and examples of this.

e Units: Use metric units (SI units) as fully as possible. Preferably give measurements
of energy in kiloJoules or megaJoules with kilocalories in parentheses (1 kcal =
4.186kJ). Use % throughout.

o Express all 95% confidence intervals in this format - "95% CI, xx to xx"

o Express all means and standard deviations in this format - "the mean (SD) was Xx
(xx)"

e Use person centred terminology throughout e.g. "people with tetraplegia™ not
"tetraplegics"

e Use the term "tetraplegia"” (not quadripligea)


http://rdcu.be/rzJP
https://www.nature.com/documents/sc-gta.pdf
https://www.crd.yourk.ac.uk/PROSPERO
http://www.nature.com/documents/sc-gta.pdf
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o Use the words "person/s", "people” or "individual/s" where ever possible (rather than
patient/s) unless this distracts from the readability or meaning

o Use the word "participant/s" not "subject/s"

e Avoid spurious precision. As a general rule, report numbers between 0 and 1 to 2
decimal places, between 1 and 10 to 1 decimal place, and above 10 with no decimal
place

Please note Articles must contain the below components. More details on this can also be
found in the Guide to Authors PDF.

Cover Letter: Authors should provide a cover letter that includes the affiliation and contact
information for the corresponding author. Authors should briefly discuss the importance of
the work and explain why it is considered appropriate for the diverse readership of the
journal. The cover letter should confirm the material is original research, has not been
previously published and has not been/will not be submitted for publication elsewhere while
under consideration. If the manuscript has been previously considered for publication in
another journal, please include the previous reviewer comments, to help expedite the decision
by the Editorial team.

Title Page: The title page should contain:

o Title of the paper - brief, informative, of 150 characters or less and should not make a
statement or conclusion. See Author Guide for more details and examples.

« Full first and last names of all authors along with initials for any middle names. Also
provide the affiliations of all authors, as well as the e-mail address of the
corresponding author (postal addresses are no longer required). If authors regard it as
essential to indicate that two or more co-authors are equal in status, they may be
identified by an asterisk symbol with the caption ‘These authors contributed equally
to this work” immediately under the address list.

o Consortia: please see Author Guide for full details on this.

Large Language Models (LLMs), such as ChatGPT, do not currently satisfy our authorship
criteria. Notably an attribution of authorship carries with it accountability for the work, which
cannot be effectively applied to LLMs. Use of an LLM should be properly documented in the
Methods section (and if a Methods section is not available, in a suitable alternative part) of
the manuscript.

Structured Abstract: Articles must be prepared with a structured abstract designed to
summarise the essential features of the paper in a logical and concise sequence under the
following mandatory headings. Authors can also apply this layout to Review Avrticles if they
wish to do so. (Structured abstracts must be used for systematic reviews but unstructured
abstracts may be used for narrative reviews)

e Study Design e.g. Cohort Study; clinical trial; Narrative Review; Systematic Review
- see "Article Description™ for other examples
e Objectives


http://www.nature.com/documents/sc-gta.pdf
http://www.nature.com/documents/sc-gta.pdf
http://www.nature.com/documents/sc-gta.pdf
https://openai.com/blog/chatgpt/
https://www.nature.com/nature-portfolio/editorial-policies/authorship
https://www.nature.com/nature-portfolio/editorial-policies/authorship
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e Setting e.g. Hospital in Gothenburg, Sweden; University-based laboratory in
Chicago, USA. (Narrative and systematice reviews do not need to include this
heading)

e Methods

e Results

e Conclusions: Framed with respect to the objectives and primary results

e Sponsorship (this is only relevant if a commercial company has sponsored the study)

Graphical Abstracts (optional): A graphical abstract, which summarizes the manuscript in a

visual way, is designed to attract the attention of readers in the table of contents of the

journal. Graphical abstracts are published in the table of contents and in the article html. The
graphic should be submitted as a single file using a standard file format (.tiff, .eps, .jpg, .bmp,

.doc, or .pdf.), it should be 9 cm wide x 5 cm high when printed at full scale and a minimum

of 300 dpi. All graphical abstracts should be submitted with a white background and imagery

should fill the available width, whenever possible. Colour graphical abstracts are encouraged

and will be published at no additional charge. Textual statements should be kept to a

minimum.

Introduction: The Introduction should assume that the reader is knowledgeable in the field
and should therefore be as brief as possible but, can include a short historical review where

desirable. Please refrain from commencing with statements such as "Spinal cord injuries are
devastating injuries” or similar

Methods: This section should contain sufficient detail, so that all experimental procedures
can be reproduced by a knowledgeable scientist, and include references. Methods that have
been published in detail elsewhere should not be described in detail. Authors should provide
the name of the manufacturer and their location for any specifically named medical
equipment and instruments, and all drugs should be identified by their pharmaceutical names,
and by their trade name if relevant.

Results: The Results section should briefly present the experimental data in text, tables
and/or figures. Tables and figures should not be described extensively in the text, but the text
should refer to key findings/observations in Tables and Figures e.g. "As shown in Table 2,
males are taller than females with a mean (SD) difference of 1.2 (0.3)cm™. All results
comparing groups should be presented as point estimates with measures of precision (eg.
mean between-group differences, odds ratios or hazard ratios with 95% confidence intervals).

Discussion: The Discussion should focus on the interpretation and the significance of the
findings with concise objective comments that describe their relation to other work in the
area. It should not repeat information in the results. The final paragraph should highlight the
main conclusion(s) and clinical implications, and provide some indication of the direction
future research should take.

Data Availability Statement: Please include a statement at the end of your paper that tells
readers where the data generated or analysed during this study can be found e.g. within the
published article and its supplementary files, within a recognised repository, with a link to the
data in said repository, or if additional data are available from the corresponding author on
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reasonable request.
Please see the Data Availability and Policy page for more information.

References: Only papers directly related to the article should be cited. Exhaustive lists
should be avoided - see the limitations on number of references under Article Type
Specifications above. References should follow the Vancouver format. In the text they should
appear as numbers (starting at one) in square brackets before punctuations. Example "...the
scale maintains adequate construct validity and measures the attributes it purports to measure
[15,16]".

The full details of the References should appear at the end of the paper (double-spaced) in
numerical order corresponding to the order of citation in the text. If you use a reference
manager such as Endnote or RefWorks, make sure you check the results for completeness
and proper capitalization of author names, Journal names, titles, and year/volume/issue/page
information. The doi, PMCID and similar numbers should not be included unless the
Reference is only available in electronic format. Please ensure the links to Endnote are
removed prior to submission.

All authors should be listed for papers with up to six authors; for papers with more than six
authors, the first six only should be listed, followed by et al. Abbreviations for titles of
medical periodicals should conform to those used in the NCBI database. The first and last
page numbers for each reference should be provided. Abstracts and letters must be identified
as such. Papers in press may be included in the list of references.

Personal communications can be allocated a number and included in the list of references in
the usual way or simply referred to in the text e.g. "William Jones, personal communication,
2 June 2018". In either case authors must obtain permission from the individual concerned to
quote his/her unpublished work.

Examples:

Journal article:

Neidlein, S, Wirth, R, Pourhassan, M. Iron deficiency, fatigue and muscle strength and
function in older hospitalized patients. Eur J Clin Nutr. 2020; 75:456-463.

Journal article by DOI:

Kurotani K, Shinsugi C, Takimoto H. Diet quality and household income level among
students: 2014 National Health and Nutrition Survey Japan. Eur J Clin Nutr.

2020; https://doi.org/10.1038/s41430-020-00794-1.

Journal article, in press:

Gallardo RL, Juneja HS, Gardner FH. Normal human marrow stromal cells induce clonal
growth of human malignant T-lymphoblasts. Int. J Cell Cloning (in press).

Complete book:

Atkinson K, Champlin R, Ritz J, Fibbe W, Ljungman P, Brenner MK (eds). Clinical Bone
Marrow and Blood Stem Cell Transplantation. 3rd ed. Cambridge University

Press, Cambridge, 2004.

Chapter in book:

Coccia PF. Hematopoietic cell transplantation for osteopetrosis. In: Blume KG, Forman SJ,
Appelbaum FR (eds). Thomas' Hematopoietic Cell Transplantation. 3rd ed. Blackwell
Publishing Ltd, Malden, 2004. pp 1443-1454.

Abstract:



https://www.nature.com/sc/authors-and-referees/data-availability-and-policy
https://www.ncbi.nlm.nih.gov/nlmcatalog/journals
https://doi.org/10.1038/s41430-020-00794-1
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Abstracts from the 2020 Annual Scientific Meeting of the British and Irish Hypertension
Society (BIHS). J Hum Hypertens 34; 2020; 1-20

Website:

Kassambara A. rstatix: pipe-friendly framework for basic statistical tests.

2020. https://rpkgs.datanovia.com/rstatix/.

Online Document:

Doe J. Title of subordinate document. In: The dictionary of substances and their effects.
Royal Society of Chemistry. 1999. http://www.rsc.org/dose/title of subordinate document.
Accessed 15 Jan 1999.
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Figure Legends: These should appear on a separate manuscript page after the References
section. Each Figure should have a brief title and may have a short footnote.

Tables: Tables should only be used to present essential data; they should not duplicate what
is written in the text. Use lower case letters starting with 'a’ to reference Table footnotes.
Tables should consist of at least two columns; columns should always have headings. Ensure
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each Table is cited within the text and in the correct order, e.g. (Table 3). All measures of
variability should be defined either within the table title or footnote. It is imperative that
tables are editable and ideally submitted in Excel format although Word format is
acceptable. If uploading in Excel, each table must be uploaded as a separate workbook
with a title or caption and be clearly labelled, sequentially. Files for Tables need to be
saved with one of the following extensions: .xls / .xIsx / .ods / or .doc or .docx. Please ensure
that you provide a 'flat’ file, with single values in each cell with no macros or links to other
workbooks or worksheets and no calculations or functions.

Figures: Figures and images should be labelled sequentially and cited in the text (e.g.
Figl.). Figures should not be embedded within the text but uploaded as separate

files. The use of three-dimensional histograms is strongly discouraged unless the addition of
the third dimension is important for conveying the results. All parts of a figure should be
grouped together. Where possible large figures and tables should be included as
supplementary material.

Detailed guidelines for submitting artwork can be found by downloading our Artwork
Guidelines. Using the guidelines, please submit production quality artwork with your initial
online submission. If you have followed the guidelines, we will not require the artwork to be
resubmitted following the peer-review process, if your paper is accepted for publication.

Colour Charges

There is a charge if authors choose to publish their figures in colour in print publication
(which includes the online PDF). VAT or local taxes will be added where applicable. Colour
charges will not apply to authors who wish to have their figures in colour online only (HTML
version of the article but NOT the PDF).

Colour charges will NOT apply to authors who choose to pay an article processing charge to
make their paper Open Access.

Number of colour illustrations 1 2 3 4 5 6 7+
) £146
Cost:  Rest of world £573 £852 £1,132 £1,303 £1,473 £1,619 $226
USA $883 $1,313  $1,745 $2,007 $2,270  $2,496 per figure

Standard Abbreviations: Abbreviations should be defined in full at their first usage in the
Abstract, and again at their first usage in the body of the manuscript. So on first use of an
abbreviation, place it in parentheses after the full item. Do this separately for the abstract and
the full texts). Note these abbreviations: gram g; litre I; milligram mg; kilogram kg;

kilojoule kj; megajoule mj; weight wt; seconds s; minutes m; hours h. Do not add s for plural
units. Terms used less than four times should not be abbreviated. It is not advised to use more
than five abbreviations in total unless they are extremely common abbreviations.

Reporting of demographic and neurological details: Demographic data should be reported
as mean and standard deviation, or median and interquartile range depending on whether the
data are skewed or not. If data are to be grouped, authors are encouraged to follow the
recommendations of Biering-Sgrensen et al.[1] Age should be grouped in 15 year increments:
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0-15, 16-30, 31-45... to 76+. Reporting on the paediatric SCI population should use age
groups 0-5, 6-12, 13-14, 15-17 and 18-21. When time since injury is grouped, 5 year
increments should be used: <1 year, 1-5 years, 6-10 years, and 5-year increments thereafter.
Calendar time (years during which the study is conducted) should be grouped by either 5 or
10 year increments with years ending in 4 or 9. The severity of injury should be grouped as
C1-4 ASIA Impairment Scale grade (AIS) A, B, or C; C5-8 AIS A, B, or C; T1-S5 AIS A, B,
or C; AIS D at any injury level; Ventilator-dependent at any injury level or AIS grade. If data
are limited, the above groups can be collapsed. If data are limited, the above groups can be
collapsed.

[1] Biering-Sorensen F, DeVivo MJ, Charlifue S, Chen Y, New PW, Noonan V. et al.
International Spinal Cord Injury Core Data Set (version 2.0) including standardization of
reporting. Spinal Cord 2017; 55: 759-764.

Supplementary Information: Supplementary information is material directly relevant to the
Methods, Results, Discussion and/or Conclusion of an article that cannot be included in the
printed version owing to space or format constraints. The article must be complete and self-
explanatory for the average reader without the Supplementary Information, which is posted
on the journal's website and linked to the article. Supplementary Information may consist of
data files, graphics, movies or extensive tables. Please see our Artwork Guidelines for
information on accepted file types.

Authors should submit supplementary information files in the FINAL format as they are not
edited, typeset or changed, and will appear online exactly as submitted. Ideally all
Supplementary Information files should be merged into one PDF document, unless the file
contains Data, Software, Movie or Audio files, in which case these should be submitted as
separate documents/files in the appropriate format (e.g. Excel files, *.dat files, *.mov files,
etc.). Please upload supplementary material as file type 'Supplementary Material - seen by
all'. When submitting Supplementary Information, authors are required to:

e Include a text summary (no more than 50 words) to describe the contents of each file
within the supplementary materials as the legends. These need to be placed in the
Supplementary File (not at the back of the manuscript). If you are unable to include
the legends for Supplementary Materials within the file, please upload your legends
for supplementary materials in a separate file. Please also ensure that all data files
include a codebook explaining each variable. It is important that all Supplementary
Files are referred to within the main text of the manuscript. For example - "(see
Supplementary Appendix 1 for participant-level data)".

o Identify the types of files (file formats) submitted.

Please submit supplementary figures, small tables and text as a single combined PDF
document. Tables longer than one page should be provided as an Excel or similar file type.
For optimal quality video files please use H.264 encoding, the standard aspect ratio of 16:9
(4:3 is second best) and do not compress the video. Supplementary information is not
copyedited, so please ensure that it is clearly and succinctly presented, and that the style and
terminology conform to the rest of the manuscript, with any tracked-changes or Review
mark-ups removed.
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Please note: We do not allow the resupplying of Supplementary Information files for style
reasons after a paper has been exported in production, unless there is a serious error that
affects the science which would lead to a formal correction once the paper has been
published. In these cases we would make an exception and replace the file; however there are
very few instances where a Supplementary Information file would be corrected post
publication.
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Appendix E

Service Improvement Project Lay Summary

Research suggests that when someone suffers a spinal cord injury (SCI), there is also
a possibility that they will acquire a traumatic brain injury. Having a TBI on top of a SCI may
mean additional barriers to recovery than having either condition alone. This study aimed to
compare the number of TBIs detected at the UK National Spinal Injury Centre to figures
found in previous research, and understand what makes it hard for clinicians to adapt SCI
rehabilitation in the presence of TBI. This was done by assessing the documents representing
88 patients’ journeys through treatment where a TBI could be detected and used to adapt
treatment. Next, staff were interviewed to explore the barriers to detecting TBI and adapting
SCI rehabilitation. Results suggested that data related to TBI were inconsistently recorded,
the number of TBI at the Centre was lower than previous research, and several barriers were
interpreted from the interview with staff. The findings are important in helping the clinicians
assess for traumatic brain injuries and making changes to patients’ SCI treatment, such as by
adapting the documents clinicians use to examine patients, and training the clinicians on how

TBI may affect individuals with SCI and their families.
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Service Improvement Project Approval Letter

S L Buckinghamshire Healthcare

every time NHS Trust

Stoke Mandeville Hoapital

Lawson Falshaw !.'.andeﬁ.la ioad

. L . ylesbury
Trainee Clinical Psychologist Buckinghams hine
The Oxford Institute of Clinical Psychaology HP21 8AL

Tel: 01296 315000

Training and Research Direct Dial: 01296 416124

The Oxford Centre for Psychological Health
wearw bucksheal heare e uk

05 May 2021

Dear Lawson

Project title: Assessing and Improving the Detection of TBI in Patients Undergoing Rehabilitation for A
Spinal Cord Injury: A Service Improvement Project.

Date of Submission to Project Classification Group: 04 May 2021

Project Classification Group Reference: PCG041

The Buckinghamshire Healthcare MHS Trust Project Classification Group has reviewed the above project
and has determined that it is a Quality Improvement project. & member of the Quality Improvement team
at Buckinghamshire Healthcare NHS Trust will be in touch with you shortly.

If, for any reason, the project changes after the date of this letter please inform the Research and
Innovation Department

To allow us to monitor project output please can you send the Research and Innovation Department a
summary of the results within 90 days of the project completion.

Best wishes

Jlames Cooper
Signed on behalf of the Buckinghamshire Healthcare NHS Trust Project Classification Group

Cc. Debbie Begent,
Imogen Cotter

Providing a ranges of scute: and community servioes across Buckinghareshine
Chair: Hattie Livwehn-Davies  Chiel Executie Meil Maodoraid
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Appendix G

Instructions for Authors: Theory-Driven (Main) Research Project

About the Journal

Neuropsychological Rehabilitation is an international, peer-reviewed journal publishing high-
quality, original research. Please see the journal's Aims & Scope for information about its
focus and peer-review policy.

Please note that this journal only publishes manuscripts in English.

Neuropsychological Rehabilitation accepts the following types of article: original articles,
scholarly reviews, book reviews.

Open Access

You have the option to publish open access in this journal via our Open Select publishing
program. Publishing open access means that your article will be free to access online
immediately on publication, increasing the visibility, readership and impact of your research.
Acrticles published Open Select with Taylor & Francis typically receive 32% more citations™
and over 6 times as many downloads** compared to those that are not published Open Select.

Your research funder or your institution may require you to publish your article open access.
Visit our Author Services website to find out more about open access policies and how you
can comply with these.

You will be asked to pay an article publishing charge (APC) to make your article open access
and this cost can often be covered by your institution or funder. Use our APC finder to view
the APC for this journal.

Please visit our Author Services website or contact openaccess@tandf.co.uk if you would
like more information about our Open Select Program.

*Citations received up to Jan 31st 2020 for articles published in 2015-2019 in journals listed
in Web of Science®.
**Usage in 2017-2019 for articles published in 2015-2019.

Peer Review and Ethics

Taylor & Francis is committed to peer-review integrity and upholding the highest standards
of review. Once your paper has been assessed for suitability by the editor, it will then be
single blind peer reviewed by independent, anonymous expert referees. Find out more
about what to expect during peer review and read our guidance on publishing ethics.


https://www.tandfonline.com/action/journalInformation?show=aimsScope&journalCode=PNRH
https://authorservices.taylorandfrancis.com/publishing-open-access/funder-open-access-policies/
https://www.taylorfrancis.com/authorcharges/
https://authorservices.taylorandfrancis.com/publishing-open-access
mailto:openaccess@tandf.co.uk
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Preparing Your Paper

All authors submitting to medicine, biomedicine, health sciences, allied and public health
journals should conform to the Uniform Requirements for Manuscripts Submitted to
Biomedical Journals, prepared by the International Committee of Medical Journal Editors
(ICMJE).

Clinical trials: must conform to the Consort guidelines http://www.consort-statement.org.
Submitted papers should include a checklist confirming that all of the Consort requirements
have been met, together with the corresponding page number of the manuscript where the
information is located. In addition, trials must be pre-registered on a site such as
clinicaltrials.gov or equivalent, and the manuscript should include the reference number to
the relevant pre-registration.

Systematic reviews: submitted papers should follow PRISMA http://www.prisma-
statement.org/ guidelines and submission should also be accompanied by a completed
PRISMA checklist, together with the corresponding page number of the manuscript where
the information is located.

Single-case studies: submitted papers should follow SCRIBE guidelines
(‘http://psycnet.apa.org/fulltext/2016-17384-001.html ) and include a completed SCRIBE
checklist together with the corresponding page number of the manuscript where the
information is located.

Observational studies: submitted papers should follow the STROBE guidelines

(' https://www.strobe-statement.org/index.php?id=strobe-home) and also include a completed
checklist of compliance, together with the corresponding page number of the manuscript
where the information is located.

Quialitative studies: should follow the COREQ guidelines ( http://www.equator-
network.org/reporting-guidelines/coreq/) and be accompanied by a completed COREQ
checklist of compliance, together with the corresponding page number of the manuscript
where the information is located.

The EQUATOR Network (Enhancing the Quality and Transparency of Health Research)
website provides further information on available guidelines.

Structure

Your paper should be compiled in the following order: title page; abstract; keywords; main
text introduction, materials and methods, results, discussion; acknowledgments; declaration
of interest statement; references; appendices (as appropriate); table(s) with caption(s) (on
individual pages); figures; figure captions (as a list).

Word Limits

Please include a word count for your paper. There are no word limits for papers in this
journal.


http://www.icmje.org/urm_main.html
http://www.icmje.org/urm_main.html
http://www.consort-statement.org/
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http://psycnet.apa.org/fulltext/2016-17384-001.html
https://sydney.edu.au/content/dam/corporate/documents/faculty-of-medicine-and-health/research/scribe2016-checklist.pdf
https://sydney.edu.au/content/dam/corporate/documents/faculty-of-medicine-and-health/research/scribe2016-checklist.pdf
https://www.strobe-statement.org/index.php?id=strobe-home
http://www.equator-network.org/reporting-guidelines/coreq/
http://www.equator-network.org/reporting-guidelines/coreq/
https://files.taylorandfrancis.com/pnrh_COREQ_checklist.pdf
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Style Guidelines

Please refer to these quick style guidelines when preparing your paper, rather than any
published articles or a sample copy.

Please use American spelling style consistently throughout your manuscript. Please use single
quotation marks, except where ‘a quotation is “within” a quotation’. Please note that long
quotations should be indented without quotation marks.

Alt Text

This journal is now including Alt Text (alternative text), a short piece of text that can be
attached to your figure to convey to readers the nature or contents of the image. It is typically
used by systems such as pronouncing screen readers to make the object accessible to people
that cannot read or see the object, due to a visual impairment or print disability. Alt text will
also be displayed in place of an image, if said image file cannot be loaded. Alt Text can also
provide better image context/descriptions to search engine crawlers, helping them to index an
image properly. To include Alt Text in your article, please follow our Guidelines

Format-Free Submission

Authors may submit their paper in any scholarly format or layout. Manuscripts may be
supplied as single or multiple files. These can be Word, rich text format (rtf), open document
format (odt), or PDF files. Figures and tables can be placed within the text or submitted as
separate documents. Figures should be of sufficient resolution to enable refereeing.

There are no strict formatting requirements, but all manuscripts must contain the essential
elements needed to evaluate a manuscript: abstract, author affiliation, figures, tables, funder
information, and references. Further details may be requested upon acceptance.

References can be in any style or format, so long as a consistent scholarly citation format is
applied. Author name(s), journal or book title, article or chapter title, year of publication,
volume and issue (where appropriate) and page numbers are essential. All bibliographic
entries must contain a corresponding in-text citation. The addition of DOI (Digital Object
Identifier) numbers is recommended but not essential.

The journal reference style will be applied to the paper post-acceptance by Taylor & Francis.
Spelling can be US or UK English so long as usage is consistent.

Note that, regardless of the file format of the original submission, an editable version of the
article must be supplied at the revision stage.

Taylor & Francis Editing Services

To help you improve your manuscript and prepare it for submission, Taylor & Francis
provides a range of editing services. Choose from options such as English Language Editing,
which will ensure that your article is free of spelling and grammar errors, Translation, and
Artwork Preparation. For more information, including pricing, visit this website.


https://authorservices.taylorandfrancis.com/publishing-your-research/writing-your-paper/journal-manuscript-layout-guide/
https://www.tandfonline.com/pb-assets/tandf/authors/tf-alt-text-guide-1636994956097.pdf
https://files.taylorandfrancis.com/tf_apa.pdf
https://www.tandfeditingservices.com/?utm_source=PNRH&utm_medium=referral&utm_campaign=ifa_standalone
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Checklist: What to Include

Author details. Please ensure everyone meeting the International Committee of Medical
Journal Editors (ICMJE) requirements for authorship is included as an author of your paper.
All authors of a manuscript should include their full name and affiliation on the cover page of
the manuscript. Where available, please also include ORCiDs and social media handles
(Facebook, Twitter or LinkedIn). One author will need to be identified as the corresponding
author, with their email address normally displayed in the article PDF (depending on the
journal) and the online article. Authors’ affiliations are the affiliations where the research was
conducted. If any of the named co-authors moves affiliation during the peer-review process,
the new affiliation can be given as a footnote. Please note that no changes to affiliation can be
made after your paper is accepted. Read more on authorship.

Should contain an unstructured abstract of 200 words.

You can opt to include a video abstract with your article. Find out how these can help your
work reach a wider audience, and what to think about when filming.

Between 5 and 5 keywords. Read making your article more discoverable, including
information on choosing a title and search engine optimization.

Funding details. Please supply all details required by your funding and grant-awarding
bodies as follows:

For single agency grants

This work was supported by the [Funding Agency] under Grant [number xxxx].

For multiple agency grants

This work was supported by the [Funding Agency #1] under Grant [number xxxx]; [Funding
Agency #2] under Grant [number xxxx]; and [Funding Agency #3] under Grant [number
XXXX].

Disclosure statement. This is to acknowledge any financial interest or benefit that has arisen
from the direct applications of your research. Further guidance on what is a conflict of
interest and how to disclose it.

Data availability statement. If there is a data set associated with the paper, please provide
information about where the data supporting the results or analyses presented in the paper can
be found. Where applicable, this should include the hyperlink, DOI or other persistent
identifier associated with the data set(s). Templates are also available to support authors.
Data deposition. If you choose to share or make the data underlying the study open, please
deposit your data in a recognized data repository prior to or at the time of submission. You
will be asked to provide the DOI, pre-reserved DOI, or other persistent identifier for the data
set.

Geolocation information. Submitting a geolocation information section, as a separate
paragraph before your acknowledgements, means we can index your paper’s study area
accurately in JournalMap’s geographic literature database and make your article more
discoverable to others. More information.

Supplemental online material. Supplemental material can be a video, dataset, fileset, sound
file or anything which supports (and is pertinent to) your paper. We publish supplemental
material online via Figshare. Find out more about supplemental material and how to submit it
with your article.

Figures. Figures should be high quality (1200 dpi for line art, 600 dpi for grayscale and 300
dpi for colour, at the correct size). Figures should be supplied in one of our preferred file
formats: EPS, PS, JPEG, TIFF, or Microsoft Word (DOC or DOCX) files are acceptable for
figures that have been drawn in Word. For information relating to other file types, please
consult our Submission of electronic artwork document.


http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
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http://authorservices.taylorandfrancis.com/enhancing-your-article-with-supplemental-material/
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Tables. Tables should present new information rather than duplicating what is in the text.
Readers should be able to interpret the table without reference to the text. Please supply
editable files.

Equations. If you are submitting your manuscript as a Word document, please ensure that
equations are editable. More information about mathematical symbols and equations.
Units. Please use Sl units (non-italicized).

Using Third-Party Material in your Paper

You must obtain the necessary permission to reuse third-party material in your article. The
use of short extracts of text and some other types of material is usually permitted, on a limited
basis, for the purposes of criticism and review without securing formal permission. If you
wish to include any material in your paper for which you do not hold copyright, and which is
not covered by this informal agreement, you will need to obtain written permission from the
copyright owner prior to submission. More information on requesting permission to
reproduce work(s) under copyright.

Disclosure Statement

Please include a disclosure statement, using the subheading “Disclosure of interest.” If you
have no interests to declare, please state this (suggested wording: The authors report no
conflict of interest). For all NIH/Wellcome-funded papers, the grant number(s) must be
included in the declaration of interest statement. Read more on declaring conflicts of interest.

Clinical Trials Registry

In order to be published in a Taylor & Francis journal, all clinical trials must have been
registered in a public repository at the beginning of the research process (prior to patient
enrolment). Trial registration numbers should be included in the abstract, with full details in
the methods section. The registry should be publicly accessible (at no charge), open to all
prospective registrants, and managed by a not-for-profit organization. For a list of registries
that meet these requirements, please visit the WHO International Clinical Trials Registry
Platform (ICTRP). The registration of all clinical trials facilitates the sharing of information
among clinicians, researchers, and patients, enhances public confidence in research, and is in
accordance with the ICMJE guidelines.

Complying With Ethics of Experimentation

Please ensure that all research reported in submitted papers has been conducted in an ethical
and responsible manner, and is in full compliance with all relevant codes of experimentation
and legislation. All papers which report in vivo experiments or clinical trials on humans or
animals must include a written statement in the Methods section. This should explain that all
work was conducted with the formal approval of the local human subject or animal care
committees (institutional and national), and that clinical trials have been registered as
legislation requires. Authors who do not have formal ethics review committees should
include a statement that their study follows the principles of the Declaration of Helsinki.
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https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
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Consent

All authors are required to follow the ICMJE requirements on privacy and informed consent
from patients and study participants. Please confirm that any patient, service user, or
participant (or that person’s parent or legal guardian) in any research, experiment, or clinical
trial described in your paper has given written consent to the inclusion of material pertaining
to themselves, that they acknowledge that they cannot be identified via the paper; and that
you have fully anonymized them. Where someone is deceased, please ensure you have
written consent from the family or estate. Authors may use this Patient Consent Form, which
should be completed, saved, and sent to the journal if requested.

Health and Safety

Please confirm that all mandatory laboratory health and safety procedures have been
complied with in the course of conducting any experimental work reported in your paper.
Please ensure your paper contains all appropriate warnings on any hazards that may be
involved in carrying out the experiments or procedures you have described, or that may be
involved in instructions, materials, or formulae.

Please include all relevant safety precautions; and cite any accepted standard or code of
practice. Authors working in animal science may find it useful to consult the International
Association of Veterinary Editors’ Consensus Author Guidelines on Animal Ethics and
Welfare and Guidelines for the Treatment of Animals in Behavioural Research and Teaching.
When a product has not yet been approved by an appropriate regulatory body for the use
described in your paper, please specify this, or that the product is still investigational.

Submitting Your Paper

This journal uses ScholarOne Manuscripts to manage the peer-review process. If you haven't
submitted a paper to this journal before, you will need to create an account in ScholarOne.
Please read the guidelines above and then submit your paper in the relevant Author Centre,
where you will find user guides and a helpdesk.

Please note that Neuropsychological Rehabilitation uses Crossref™ to screen papers for
unoriginal material. By submitting your paper to Neuropsychological Rehabilitation you are
agreeing to originality checks during the peer-review and production processes.

On acceptance, we recommend that you keep a copy of your Accepted Manuscript. Find out
more about sharing your work.

Data Sharing Policy

This journal applies the Taylor & Francis Basic Data Sharing Policy. Authors are encouraged
to share or make open the data supporting the results or analyses presented in their paper
where this does not violate the protection of human subjects or other valid privacy or security
concerns.

Authors are encouraged to deposit the dataset(s) in a recognized data repository that can mint
a persistent digital identifier, preferably a digital object identifier (DOI) and recognizes a
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Appendix H

Measures used in the Theory-Driven (Main) Research Project

The Relationship Assessment Scale (Pre-Injury RAS; Hendrick, 1988).

RELATIONSHIP ASSESSMENT SCALE — PRE-INJURY

Please mark on the answer sheet the letter for each item which best answers that item for
before the brain injury.

How well did your partner meet your needs?
A B C D E
Poorly Average Extremely well

In general, how satisfied were you with your relationship?
A B C D E
Unsatisfied Average Extremely satisfied

How good was your relationship compared to most?
A B C D E
Poor Average Excellent

How often did you wish you hadn’t gotten in this relationship?
A B C D E
Never Average Very often

To what extent had your relationship met your original expectations:
A B C D E
Hardly at all Average Completely

How much did you love your partner?
A B C D E
Not much Average Very much

How many problems were there in your relationship?
A B C D E
Very few Average Very many

NOTE: Items 4 and 7 are reverse scored. A=1, B=2, C=3, D=4, E=5.



The Relationship Assessment Scale (Post-Injury RAS; Hendrick, 1988).

RELATIONSHIP ASSESSMENT SCALE — POST-INJURY
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Please mark on the answer sheet the letter for each item which best answers that item for you

now.

How well does your partner meet your needs?
A B C D E

Poorly Average Extremely well

In general, how satisfied are you with your relationship?
A B C D E

Unsatisfied Average Extremely satisfied

How good is your relationship compared to most?
A B C D E
Poor Average Excellent

How often do you wish you hadn’t gotten in this relationship?
A B C D E
Never Average Very often

To what extent has your relationship met your original expectations:
A B C D E
Hardly at all Average Completely

How much do you love your partner?
A B C D E
Not much Average Very much

How many problems are there in your relationship?
A B C D E
Very few Average Very many

NOTE: Items 4 and 7 are reverse scored. A=1, B=2, C=3, D=4, E=5.
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The Brain Injury Rehabilitation Trust Social Cognition Questionnaire (BSCQ; Cattran

et al., 2018).

REMOVED FROM VERSION PUBLISHED ON ORA DUTE TO COPYRIGHT
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The Birmingham Relational Continuity Measure for ABI (BRCM-ABI; Yasmin et al.,

2020)

REMOVED FROM VERSION PUBLISHED ON ORA DUTE TO COPYRIGHT



Appendix |

Additional Data for the Theory-Driven (Main) Research Project

Table 1.1

Demographic Information of the Participants

Participant Demographics Count Column N %
Age Category 25-34 years old 9 14.06%
35-44 years old 12 18.75%
45-54 years old 14 21.88%
55-64 years old 22 34.38%
65+ years old 7 10.94%
Gender Identity Female 52 81.25%
Male 12 18.75%
Ethnicity Asian/Asian British 1 1.56%
Caucasian 62 96.88%
Travelling Community 1 1.56%
Religion Christian 27 42.19%
Hindu 1 1.56%
No religion 36 56.25%
Sexual Orientation Bisexual 1 1.56%
Heterosexual 61 95.31%
Homosexual 2 3.13%
Education Secondary School 11 17.19%
College/Sixth Form 7 10.94%
Bachelor’s degree 20 31.25%
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Household Income

Cohabiting

Partner’s Type of ABI

Physical Difficulties

Impacting Relationship

Master’s degree
Post-Grad
Doctorate degree
Vocational training
Prefer not to say
£1t0 £9,999

£10, 000 to £24,999
£25, 000 to £49,999
£50, 000 to £74,999
£75, 000 to £99,999
£100,000 or more
Prefer not to say

No

Yes

Brain Aneurysm
Brain haemorrhage
Brain Tumour
Encephalitis
Hypoxic brain injury
Stroke

Traumatic Brain Injury
(TBI)/Head injury
Other

No

Yes

13

14

17

63

13

28

11

53

10.94%

1.56%

1.56%

25.00%

1.56%

3.13%

20.31%

21.88%

26.56%

6.25%

9.38%

12.50%

1.56%

98.44%

6.25%

20.31%

7.81%

4.69%

1.56%

43.75%

14.06%

1.56%

17.19%

82.81%
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Social Support Impacting No 31 48.44%
Relationship Prefer not to say 1 1.56%
Yes 32 50%

Note: Numbers are rounded to two decimal places.

Table 1.2

Descriptive Statistics

Measure/Subscale Mean Median Std. Deviation ~ Minimum  Maximum

BSCQ Overall 66.95 69 13.5 39 98
BSCQ ‘Sensitivity to Social Cues’ 10.58 11 2.87 5 18
BSCQ ‘Complex Language’ 12.02 11.5 341 6 20
BSCQ ‘Empathy’ 4.84 5 1.65 2 8

BSCQ ‘Processing Complex Information’ 4.68 5 1.35 2 8

BSCQ ‘Social Interaction’ 22.19 23 4.52 11 32
BSCQ ‘Social Anxiety’ 12.66 13 2.75 6 19
Pre-Injury RAS 30.66 32 4.38 19 35
Post-Injury RAS 22.5 22 7.59 7 35
Change in RAS Scores Pre-Post Injury 8.16 8 6.7 -3 25
BRCM-ABI Overall 70.23 64 23.93 26 114
BRCM-ABI ‘Relationship Redefined’ 11.42 10 5.1 4 20
BRCM-ABI ‘Same Different Person’ 18.75 18 6.55 6 30
BRCM-ABI ‘Same Different Feelings’ 22.78 22.5 8.2 8 35
BRCM-ABI ‘Couplehood’ 12.81 12 3.87 5 20

BRCM-ABI ‘Loss’ 7.41 6.5 3.83 3 15
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Note: BSCQ = BIRT Social Cognition Questionnaire — Relative Version (Cattran et al.,
2018). RAS = Relationship Satisfaction Scale (Hendrick, 1988). BRCM-ABI = Birmingham
Relational Continuity Measure for Acquired Brain Injury (Yasmin, Keeble & Riley, 2020).

Numbers are rounded to two decimal places.

Table 1.3
Tables Showing the Analysis of Differences Between High and Low Change in Satisfaction

Groups Based on Demographic Variables Using a Chi-Squared or T-Test Analysis

Demographic X2 p Low High
Information Satisfaction Satisfaction
Change Change

Age Category (L) 4.1 .39
25-34 years old 7 2
35-44 years old 6 6
45-54 years old 6 8
55-64 years old 9 13
65+ years old 4 3
Gender Ildentity (C) 2.56 A1
Female 23 29
Male

9 3
Ethnicity (L) 2.77 25
Caucasian 31 31
Asian 0 1
Travelling Community 1 0
Religion (L) 2.17 34
Christian 12 15

Hindu 0 1
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Demographic x2 p Low High
Information Satisfaction Satisfaction
Change Change
Atheist 20 16
Sexual Orientation (L) 3.02 A2
Heterosexual 30 31
Homosexual 2 0
Bisexual 0 1
Education (L) 6.26 Sl
7 4
Secondary school
Sixth Form/College 3 4
Bachelor’s degree 10 10
Master’s degree 3 4
Doctorate 1 0
Post-graduate degree 1 0
Vocational training 6 10
Prefer not to say 1 0
Household Income (L) .14 1
£1 - £9,999 1 1
£10,000 - £24,999 6 7
£25,000 - £49,999 7 7
£50,000 - £74,999 9 8
£75,000 - £99,999 2 2
£100,000 or more 3 3
Relationship Status (L) 4.68 32
Civil Partnership 1 0

Cohabiting 7 5
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Demographic x2 p Low High
Information Satisfaction Satisfaction
Change Change
Divorced 1 0
Married 23 26
Prefer not to say 0 1
Cohabiting (Y) .000 1
No 0 1
Yes 32 31
Type of ABI (L) 12.52 .09
Brain Aneurysm 2 2
Brain Haemorrhage 10 3
Brain Tumour 2 3
Encephalitis 0 3
Hypoxic Brain Injury 1 0
Other 1 0
Stroke 11 17
Traumatic Brain 5 4
Injury/Head Injury
Physical Difficulties 5.38 .02
Impacting on
Relationship
No 9 2
Yes 23 30
Social Support 6.06 .048
Impacting on
Relationship
No 20 11

Yes 12 20
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Demographic x2 p Low High
Information Satisfaction Satisfaction
Change Change

Prefer not to say 0 1

Demographic Information t df )%
Total Relationship Length (months) -1.7 62 A
Time Since Injury -.15 62 .88
Relationship Length Pre-Injury (months) -1.47 62 73

Note: Yates continuity correction (C) and likelihood ratios (L) were used where the number of
participants did not meet the assumptions for the Pearson y2. Numbers are rounded to two

decimal places.

Table 1.4

Collinearity Statistics for the Multiple Regression Analysis

BSCQ Content Area Tolerance Variance Inflation
Factors
Sensitivity to Social Cues .396 2.523
Complex Language 263 3.807
Empathy 462 2.167
Processing Complex Information 320 3.130

Social Interaction 405 2.470




Figure I.1

Plots Produced During the Multiple Regression Analysis
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Appendix J

Theory-Driven (Main) Research Project Approval Letter

i h
Il lchy

Health and Care Health Research
Research Wales Authority
Mr Lawson Falshaw
Trainee Clinical Psychologist Email: approvalsghea.rhs.uk
Oxford Institute of Clinical Psychology Training and HLRW aporoatsuales. cha UK
Research,
University of Oxford
Oxfordshire
OX3 TJX
28 October 2022

Dear Mr Falshaw,

HRA and Health and Care
Research Wales (HCRW)

Approval Letter

Study title: Exploring the Role of Social Cognition in Changes in
Relationship Satisfaction and Relationship Continuity
After Brain Injury.

IRAS project ID: 08894
REC referance: 22/INE/01TE
Sponsor University of Oxford

| am pleased to confirm that HRA and Health and Care Research Wales (HCRW) Approval

has been given for the above referenced study, on the basiz described in the application form,
protocol, supporting documentation and any clarifications received. You should not expect to
recaive anything further relating to this application.

Please now work with participating MHS organisations to confirn capacity and capability, in
ling with the instructions provided in the “Information to support study set up™ section towards
the end of this letter.

How should | work with participating NHS/HSC organisations in Northern Ireland and
Scotland?

HRA and HCRW Approval does not apply to NHS/HSC organisations within Northern Ireland
and Scotland.

If you indicated in your IRAS form that you do have participating organisations in either of
these devolved administrations, the final document set and the study wide govemance report
({including thiz letter) have been sent to the coordinating centre of each participating nation.
The relevant national coordinating function/s will contact you as appropriate.
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Please see |IRAS Help for information on working with NHS/HSC arganisations in Morthem
Ireland and Scotland.

How should | work with participating non-NHS organisations?

HR:A and HCRW Approval does not apply to non-NHS organisations. You should work with
your non-NHS organisations to obtain local agreement in accordance with their procedures.
What are my notification responsibilities during the study?

The standard conditions document “After Ethical Review — guidance for sponsors and

investigators”. issued with your REC favourable opinion, gives detailed guidance on reporting

expectations for studies, including:

» Reaqistration of research

= Matifying amendments

» Motifying the end of the study
The HRA website also provides guidance on these topics, and iz updated in the light of
changes in reporting expectations or procedures.

Who should | contact for further information?
Please do not hesitate to contact me for assistance with this application. My contact details
are below.

Your IRAS project ID is 308894. Please quote this on all cormespondence.

Yours sincerely,

Christopher Caole
HRA Approvals Specialist
Email: approvalsi@hra.nhs.uk

Copy to: University of Oxford Research Govemance, Ethics and Ass
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