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KEYWORDS

CONTACT Audrey Bowen @ audrey.bowen@manchester.ac.uk

@ Supplemental data for this article can be accessed at https://doi.org/10.1080/09602011.2020.1782946.

© 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives
License (http://creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction
in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.


http://crossmark.crossref.org/dialog/?doi=10.1080/09602011.2020.1782946&domain=pdf&date_stamp=2020-07-21
http://orcid.org/0000-0001-5330-8242
http://orcid.org/0000-0002-8451-9177
http://orcid.org/0000-0003-1650-8856
http://orcid.org/0000-0002-6724-7046
http://orcid.org/0000-0002-8277-3992
http://orcid.org/0000-0001-5867-9616
http://orcid.org/0000-0002-8198-9214
http://orcid.org/0000-0001-8274-2726
http://orcid.org/0000-0003-4075-1215
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:audrey.bowen@manchester.ac.uk
https://doi.org/10.1080/09602011.2020.1782946
http://www.tandfonline.com

2 (&) M.CHECKETTSETAL.

subsequent collaborative action between clinicians,
researchers and stroke survivors to reach consensus on
screening and diagnostic measures. The immediate next
step is a review of the measures’ psychometric properties.

Introduction

Spatial neglect is a multifaceted and disabling cognitive syndrome that com-
monly follows stroke and other brain injury or neurodegenerative disease
(Andrade et al,, 2010; Bender, 2011). It is clinically characterized as no or insuffi-
cient attention especially towards contralesional space, and manifests in many
stroke survivors - particularly those with right hemisphere damage (Corbetta
& Shulman, 2011; Rode et al., 2017). The academic literature provides distinctions
between “subtypes” of spatial neglect, usually depending on the domain and/or
the spatial frame(s) in which symptoms manifest (although it is not obvious that
this knowledge has translated into routine clinical practice of screening for
neglect). One example that describes subtypes of neglect is a study of 166 inpa-
tients and outpatients with right hemisphere stroke, which found that 48% of
these patients had spatial neglect (Buxbaum et al., 2004). 1% exhibited signs
of personal (i.e, bodily reference frame) neglect, 27% of peripersonal (i.e.,
visual space within an arm’s reach) neglect, 177% motor neglect, and 21%
showed perceptual (i.e., allocentric) neglect. The authors also found that 12
different combinations of subtype signs were present in the sample.

Halligan and Robertson (1999) note that the incidence of neglect varies widely
across studies, between 12% and 95%. Of course incidence will depend on the
operational definition of neglect used, along with the assessment or combi-
nation of assessments to identify neglect and, the marked heterogeneity of
neglect presentation (Ting et al., 2011).

Identifying spatial neglect and separating it into different subtypes might help
clinicians and researchers to target treatment approaches. For example, we know
that egocentric and allocentric neglect have a different impact on functional inde-
pendence and recovery pathways (Bickerton et al., 2012; Chechlacz et al.,, 2010,
2012). The presence of post-stroke neglect is associated with longer stays in hos-
pital and poorer functional outcomes (Chen, Hreha, et al., 2015; Nijboer et al.,
2013; Wilkinson et al., 2012). Data collected from 88,000 UK hospital admissions
with stroke suggested that those with neglect had an increased length of stay
(27 vs. 10 days) and on discharge were “dependent” (76% vs. 57%) on the
modified Rankin scale (Hammerbeck et al.,, 2019). Although neglect impedes
active participation in stroke rehabilitation, it decreases independence in activi-
ties of daily living (ADLs), and has an adverse impact on quality of life there is
no compelling evidence for specific interventions that improve life after stroke
(Bowen et al., 2013). Evidence also suggests that neglect is a potential safety
hazard with respect to falls (Chen, Chen, et al,, 2015; Wee & Hopman, 2008).
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Many national clinical guidelines recommend the comprehensive and timely
screening and diagnosis of neglect as an essential part of post-stroke clinical
care planning, e.g., the Royal College of Physicians London (Intercollegiate Stroke
Working Party, 2016), the Canadian Stroke Association (Hebert et al., 2016), the
American Heart Association (Winstein et al,, 2016), and the National Stroke Foun-
dation of Australia’s clinical guidelines for stroke management (National Stroke
Foundation, 2019). However, these lack specific guidance on which of the many
neglect tests to choose, for which subtypes of neglect and at which timepoints.

Various standardized assessments of neglect, or of functions that could be
affected by neglect, are available. Anecdotally we know that those chosen by clin-
icians mostly fall into four broad but unequal categories: cognitive/neuropsycho-
logical assessment, functional assessment, neurological assessment, and (in some
countries) neuroimaging/neuromodulation. Cognitive assessment is the
measurement of abilities and processes such as attention and memory by
means of standardized assessments. An example of a cognitive assessment for
neglect is the Behavioural Inattention Test (BIT; Wilson et al., 1987), comprising
15 subtests involving target cancellation, drawing, line bisection, text reading,
clock reading, and visual description - all assessing neglect in peri-personal
space. Functional assessment is the structured appraisal of a patient’s ability to
perform everyday tasks, such as dressing or making a hot drink. The Catherine
Bergego Scale (CBS; Bergego et al,, 1995) is a 10 item structured functional assess-
ment, and focuses on personal space and performance of activities of daily living
(ADLs) in extra-personal space. Each item is scored by direct observation from 0-3,
giving a maximum possible score of 30. There is also a self-evaluation and ano-
sognosia scale, which mirrors the functional assessment checklist and provides
a self-awareness score between 0-30; an anosognosia score can be obtained by
calculating the difference between the observer’s and the patient’s scores. Neuro-
logical assessment is the clinical examination of signs and symptoms including,
but not specific to, those indicative of neglect. The National Institutes of Health
Stroke Scale (NIHSS; Brott et al., 1989) is primarily used in the acute phase post-
stroke to inform immediate treatment and subsequent rehabilitation. Certain
NIHSS subscales are used to screen for neglect, e.g., horizontal gaze, sensation,
and extinction/neglect subscales. Neuroimaging is another important approach
in the acute phase to initially detect lesion location and extent, and to guide
assessment. Some professionals use neuroimaging findings for a first prediction
of cognitive and functional deficits by lesion location and/or damage to distribu-
ted neural networks (Vuilleumier, 2013), although it is not known whether neuroi-
maging is commonly used in clinical practice for screening or diagnosis.

Currently it is unknown how different clinical professional groups screen,
assess, or diagnose neglect and whether they use any or all of these four cat-
egories. Previous attempts to understand the selection of neglect assessments
focused on identifying the gap between best and current practice within a pro-
fession, rather than similarities or differences between professional groups or
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countries. For example, a survey of 253 Canadian occupational therapists con-
ducted by Menon-Nair et al. (2007) found that while identification of neglect-
related problems was high, the use of evidence-based, standardized assess-
ments was less than optimal. This is consistent with a previous retrospective
study of medical records, that found standardized neglect assessment was not
standard clinical practice amongst participating hospitals in Canada (Menon-
Nair et al., 2006). Furthermore, it is not uncommon for clinicians to assess
neglect informally — that is, without use of standardized tests (Halligan & Robert-
son, 1999). The selection of neglect assessments varies widely across research
studies (Chen, Chen, et al., 2015) due to the varied operational definition of
the syndrome and its symptom presentations (Verdon et al., 2010) and probably
its severity in the patient population. Reflecting the wide range of assessments
available, a Cochrane review of cognitive rehabilitation for stroke acknowledged
that there was no one neglect assessment that was common across included
studies (Bowen et al., 2013).

The various approaches to measuring neglect require clarification for clini-
cians and researchers alike, with the ultimate goal of forming a consensus on
the best approaches to use. We acknowledge there is also a considerable psy-
chometric literature comparing the sensitivity and specificity of cognitive
versus functional tests of neglect and comparing tests within a category (e.g.,
cancelling bells or stars versus cancelling apples (Basagni et al., 2017; Bickerton
et al,, 2011)). Before exploring the psychometric literature we aimed to take the
first of several steps in an international, multidisciplinary, multi-stage consensus
process beginning by scoping clinical practice across a range of professionals,
countries and clinical settings. We hypothesized that selection of neglect assess-
ments differs according to professional background, role in a multidisciplinary
team, and/or local and national policies.

We designed this study to answer the following research questions:

(1) Which assessments of neglect after stroke are used by which clinical pro-
fessionals, and in which countries?

(2) Are assessments selected on the basis of professional choice or institutional
policy?

(3) Are there assessments not listed in the study that are deemed to be useful?

Methods
Participants

Respondents were recruited by email invitations via professional organizations
or key individuals worldwide, and opportunity sampling on Twitter. This study
was approved by an ethics review committee (The University of Manchester,
2018-3901-7379) and hosted on the online platform SelectSurvey. The survey
was open from 19th November 2018 to 24th February 2019.
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Survey development

The list of assessments was collaboratively developed through iterative discus-
sion amongst the authors, and in consultation with local stroke clinicians
otherwise not involved with the study design process. Assessments were
included if they were informally appraised to be either specific to the detec-
tion of USN, or non-specific to USN detection but potentially used during
routine examination and assessment as more general neurocognitive or func-
tional probes. The survey was developed in a 4-stage sequential, multimethod
approach. At stage 1, authors held initial in-person meetings followed by video
conferences and email communications to determine the objectives and
research questions. At stage two, the first author (MC) created the first draft
of the survey to collect comments and suggestions on its design from the
other authors. After multiple iterations the survey was converted into online
format and at stage 3, co-authors and local research collaborators pilot-
tested the functionality of the survey and the utility of the format in which
data were rendered by the survey software. At this stage, the survey
reached its current format of four assessment categories (cognitive, functional,
neurological, and neuroimaging/neuromodulation), where the first three con-
tained a non-exhaustive list of assessments with three response options
each: “Use — Professional Choice,” “Use - Institutional Policy,” and “Do Not
Use,” with only one option available per assessment. The neuroimaging/neuro-
modulation section contained free text options for respondents to indicate
their choice of assessment(s). Stage 4 consisted of final tweaking of the
online survey design as well as the compilation of target organizations and
email addresses before distribution of the survey advertisement (survey
content is provided as supplementary material).

The main rationale for including a non-exhaustive list of assessments in the
main body of the survey was to avoid over-burdening respondents, to maximize
the response rate and accuracy of responses. For the same reason we did not ask
respondents to repeat the questions for each neglect subtype (e.g., egocentric,
allocentric), severity or setting/timescale (e.g., in acute phase and chronic
phases). Instead, at the end of the questions we included the opportunity to
respond with free choice, narrative data. The main rationale for not including
a list of neuroimaging/neuromodulation techniques was our assumption that
the technologies used between professional groups and countries would not
vary (e.g., MRI and CT use is prolific in the diagnosis of stroke). Rather, we
sought to uncover more specifically which, if any, aspects of these scanning pro-
cedures are used to screen and diagnose neglect, by which professionals and in
which countries. Inclusion of items was not a recommendation. We sought to
find out what is being done in clinical practice not what should be done. We
focused this initial work on clinicians, mindful that clinical and research practice
may be very different.
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Procedures

Demographic questions

Those clinicians not currently practising (i.e., treating patients with neglect in the
preceding 12 months) were ineligible and removed from the survey. Other
demographic questions collected information on country of practice, pro-
fession/discipline, practice setting (e.g., inpatient), length of service in stroke
medicine/rehabilitation, and whether or not respondents were active in
neglect research (either as an investigator or assisting in recruiting for
someone else’s research). The survey did not collect any health information,
internet protocol addresses, or other data that would potentially be personally
identifiable.

Assessments for neglect

After answering preliminary questions, participants responded to questions on
the screening and diagnosis of neglect organized into the four categories
described above. The flowchart (Figure 1) depicts a respondent’s passage
through the survey. For each individual assessment, respondents indicated
whether or not they use it for the screening or diagnosis of neglect. Respondents
could select only one of the following: Use — Institutional Policy, Use - Pro-
fessional Choice, Do Not Use. There was no limit to the number of assessments
a respondent could select. If respondents’ most frequently used assessment(s)
did not appear in the list, they were asked to provide the name(s) of such

START: About You Patients seen
— inprevious

12mo=0

Cognitive Cancellation/ DrawingTests & Behavioural Inattention Other Test Batteries
Assessments for - | BisectionTests & |~} Reasonfor Use L TestVersions&Reason | sy & Reasonfor Use
USN: Y/N? Reason for Use for Use
Functional Functional
Yes
Assessments for Assessments &
USN: Y/N? Reason for Use
Neurological Signs Neurological Signs
and Symptoms for Yes and Symptoms &
USN: Y/N? Reason for Use
Neuroimaging for = Free text: neuroimaging
USN: Y/N? s approaches for USN
:j y r
Free text: ideal screening assessment, Free text: ideal diagnostic assessment, | | Free text: further comments on E d
given free choice T/ given free choice [Hf screening/diagnosisof USN — En

Figure 1. Flowchart depicting respondents’ pathway through the survey.



NEUROPSYCHOLOGICAL REHABILITATION e 7

assessments in a comment box underneath the original question. At the end of
the four categories, there was a final page of three open questions. Here we
asked what respondents would use, given a free choice, as (i) a screening assess-
ment, (ii) as a diagnostic assessment, and finally (iii) asked if they had any further
comments.

Analysis

Raw, fully anonymized data were downloaded in Excel format from the Select-
Survey platform in March 2019. Participant characteristics and relationships
with assessment tools were analysed with descriptive and frequency statistics.

After visualizing the data, a multi-factorial logistic regression model was
designed to assess the independent associations of “profession” and “country”
after adjustment for the potentially confounding influences of experience,
research activity, and clinical setting (question one). For clinical setting, respon-
dents could choose more than one of these three options, which were handled
in regression models as individual factors in their own right rather than as levels
within one factor. The first level, usually the most prevalent, served as the refer-
ence for each categorical factor with odds ratio (OR) = 1.0 by definition (with the
exception of clinical setting). For example, OTs serve as the reference for “pro-
fession” with the other professional categories shown relative to OTs (see
Table 1).

Further multifactorial logistic regression was undertaken to answer question
two, limited to respondents who used each specific assessment. For all analyses
95% confidence intervals (Cls) are given and statistical significance was con-
cluded using the threshold of p <0.05. We also summarized the most popular
individual assessments within the categories.

Results
Participant characteristics

Out of a total number of 476 responses, we excluded 22 that indicated no experi-
ence in treating patients with neglect in the preceding 12 months. Therefore,
after meeting the criteria, 454 responses were included in the study (see Table 1).

Table 1 presents the numbers of respondents according to their profession,
geographical location, months of experience, number of patients with neglect
seen in the past twelve months, clinical setting, and research involvement. Occu-
pational therapists (OTs) represent the most frequent professional group within
this survey (39%), followed by psychologists (19%), medical doctors/physicians
(15%), and physiotherapists (12%). For the purpose of analysis, the small
number of respondents from speech & language therapists, orthoptists, and
other self-reported professional backgrounds form a single “other” category



Table 1. Characteristics of respondents.

Occupational Psychology
Demographics Therapy (n=179, (n=284, Medicine (n =70, Physiotherapy (n =55, Other (n =66,
(N=454) 39%) 19%) 15%) 12%) 15%) Total
Country UK 63 21 19 27 42 172 (38%)
USA 71 1 5 n 1" 99 (22%)
Italy 1" 47 14 0 4 76 (17%)
Other Europe 10 15 23 7 3 58 (13%)
Other Non-Europe, Non-USA 24 0 9 10 6 49 (1%
Length of service Median months of experience 96 120 204 125 120 120
(Min, Max) (1, 408) (12, 420) (25, 600) (4, 406) (6, 420) (1, 600)
Patients with neglect in past 1t06 62 27 14 25 22 150
12 mo
7+ 17 57 56 30 44 304
Clinical setting Inpatient 138 62 63 41 54 358
Not inpatient 41 22 7 14 12 96
Outpatient 41 47 43 13 42 186
Not outpatient 138 37 27 42 24 268
Community 26 13 3 9 15 66
Not community 153 71 67 46 51 388
Research involvement None 140 37 34 47 50 308
Investigator 14 36 26 6 7 89
Recruitment 25 1" 10 2 9 57

NB: one respondent from the psychology group, one from the medicine group, and one from the “other” group did not provide months of experience. For clinical setting, respondents were allowed

to select more than one response. Underlined categorical groups served as reference categories for logistic regression analyses.

WLISUDOIDO W (*) 8
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(15%). The greatest number of respondents was from the United Kingdom
(UK, 38%), followed by the United States of America (USA, 22%) and lItaly
(17%). Similarly, for the purpose of analysis, responses from other European
countries (including Denmark, France, Germany, Luxembourg, Sweden, and
Switzerland) and responses from other countries excluding Europe and the
USA (including Australia, Canada, Japan, and South Korea) were combined
to form “Other Europe” (13%) and “Other Non-Europe, Non-USA” (11%)
groups respectively. The majority of respondents reported spending time
with seven or more patients with symptoms of neglect in the preceding
twelve months (67%), and the overall median length of clinical experience
was ten years.

Assessment categories

Figure 2 represents the percentage of respondents within each professional
group who indicated their use of the four potential assessment categories — cog-
nitive assessments, functional assessments, neurological assessments, and neu-
roimaging/neuromodulation techniques. There is variation between professional
groups. For example, similar proportions of occupational therapists report using
both cognitive and functional assessments. In contrast, psychologists predomi-
nantly select cognitive assessments, followed by functional assessments, and
no more than 50% use neurological assessment and neuroimaging/neuromodu-
lation techniques. Physicians and physiotherapists select assessments that reflect
their training and practice, with physicians using cognitive and neurological

Selection of Screening/Diagnostic Assessment
Categories by Profession

100
90
80
70
60
50
40
30
20
10

Percentage of Subgroup

OT (n=179) Psychology (n=84) Medical Doctor  Physiotherapy Other (n=66)
(n=70) (n=55)

Professional Group

M Cognitive Functional ~® Neurological M Neuroimaging

Figure 2. Percentage of respondents from each professional group who use each category of
neglect assessment.
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assessments more than other categories, and physiotherapists more often
selecting assessments from the functional and neurological categories.

Figure 3 represents the proportion of respondents from each country or country
category per assessment category. There is comparatively little variation between
different countries with the possible exception of Italy. Respondents from each
country exhibit similar patterns, with cognitive and functional assessments the
most popular and neuroimaging/neuromodulation the least (Figure 4).

Three hundred and sixty-eight (82%) respondents reported use of cognitive
assessments to identify neglect. Psychologists were most likely to use these,
OR (95% Cl)=7.2 (0.90 to 60). Other professionals were significantly less likely
to use cognitive assessments: physicians, OR (95% Cl) =0.2 (0.10 to 0.70), phy-
siotherapists, OR (95% Cl) =0.05 (0.02 to 0.10), and “others,” OR (95% Cl)=0.2
(0.10, 0.50). Respondents outside of Europe and the USA were significantly
more likely to use cognitive assessments: OR (95% Cl) = 4.4 (1.40 to 14). Respon-
dents active in research were also more likely to use cognitive tools: OR (95% Cl)
=5.04 (1.60 to 16).

Three hundred and sixty-one (80%) respondents reported use of functional
assessments to identify neglect. Physiotherapists were more likely than all
others: OR (95% Cl)=1.1 (0.40 to 3.2), and psychologists, OR (95% Cl)=0.14
(0.06 to 0.34), physicians, OR (95% Cl) = 0.1 (0.04 to 0.23), and “other” professions,
(95% Cl) =0.16 (0.07 to 0.37), were significantly less likely. Respondents outside
of Europe and the USA were the most likely: OR (95% Cl) =4.9 (1.3 to 18), fol-
lowed by those in Italy: OR (95% Cl) = 2.8 (1.2 to 6.6).

Selection of Screening/Diagnostic Assessment
Categories by Country

100
90
80
70 -
60 -
50 -
40 A
30 -+
20 -~
10 -+

Percentage of Subgroup

UK (n=172) USA (n=99) Italy (n=76) Other Europe Other Non-
(n=58) Europe, Non-USA
Country (n=49)

M Cognitive Functional M Neurological M Neuroimaging

Figure 3. Number of respondents from each country who indicate their use of each category of
neglect assessment.
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Figure 4. Forest plots depicting logistic regression results for selection of each assessment cat-
egory. Note: x-axes are on a logarithmic scale. Logistic regression results are presented as odds
ratios with 95% confidence intervals.

Three hundred and eleven (69%) respondents reported use of neurological
signs and symptoms to identify neglect symptoms. Physiotherapists were the
most likely, recording OR (95% Cl) =3.5 (1.4 to 8.8). Psychologists and “other”
professionals were less likely to use neurological signs and symptoms, recording
OR (95% Cl)=0.27 (0.13 to 0.56) and OR (95% Cl)=0.34 (0.17 to 0.65) respect-
ively. Clinicians working in the outpatient setting were also significantly more
likely to use neurological signs and symptoms: OR (95% Cl) = 1.8 (1.1 to 3.0), as
were clinicians involved in research: OR (95% Cl)=2.2 (1.1 to 4.3).

Finally, a fairly high number of respondents (91, 20%) reported using neuroi-
maging/neuromodaulation techniques. Physicians were most likely, recording OR
(95% Cl) = 4.8 (2.0 to 11.2), followed by psychologists, recording OR (95% Cl) = 4.3
(1.7 to 10). Use was also significantly higher in Italy: OR (95% Cl) = 2.5 (1.1 to 5.8).
Clinicians working in the outpatient setting were also significantly more likely to
use neuroimaging/neuromodulation: OR (95% Cl) =24 (1.3 to 4.3).

Selection of specific assessments

As well as asking what categories of assessment stroke clinicians use, we also
wanted to find out which individual assessments are most frequently used.
The ultimate goal in our research programme, of which this is stage one, is an
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A: Selection of Individual Cognitive Assessments by Profession
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Figure 5. Cognitive assessment selections by professional group (5A) and by country (5B).

international, multi-professional consensus on the best approach to screen and
diagnose neglect, where frequency and feasibility of assessment use are two of
potentially several influencing factors along with psychometric properties that
will be investigated in stage two. Figures 5-8 display the percentage of selec-
tions per professional group for individual screening/diagnostic assessments
for neglect. Each figure is sub-divided into profession and country.

Cognitive assessments

Figure 5 shows the percentage of respondents who reported use of each individ-
ual screening/diagnostic cognitive assessment, categorized by profession (5A)
and country (5B).

The most popular cognitive assessment selected by 292 clinicians was the line
cancellation test (Albert, 1973). Six assessments - line cancellation, clock
drawing, star cancellation, letter cancellation, figure drawing and figure
copying — were reported by at least 60% of OTs and 70% of psychologists.
Line bisection was similarly popular amongst psychologists but not OTs. No
other assessment was used by more than 40% of any professional group.
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Figure 6. Functional assessment selections by professional group (6A) and by country (6B).

Figure 5(B) suggests that a greater proportion of respondents from Italy select
specific cognitive assessments, compared to their colleagues from other
countries. For example, greater proportions of clinicians from ltaly select line,
star, and letter cancellation tests, as well as figure copying and drawing, and
all presented versions of the BIT.

At the end of each cognitive assessment sub-category, respondents were
asked about any other cognitive assessments that were not provided in the
survey list. One hundred additional assessments, including 39 cancellation and
bisection tests, 26 drawing tests, and 35 test batteries, were reported by partici-
pants. The Bells Test (Gauthier et al., 1989) was more popular than one test
included in the survey question - the 3s spreadsheet test (Chen et al., 2017)
with 38 versus 8 responses respectively.

Functional assessments

Observation (clinical, unstructured) was the most commonly selected assess-
ment from the functional category, with 309 positive responses. The distribution
for functional assessments (Figure 6(A)) is comparatively more varied. The two
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Figure 7. Neurological assessment selections by professional group (7A) and by country (7B).

most popular assessments — observation and interview - are selected by the
majority of OTs compared to other professional groups, however standardized
generic (non-neglect specific) approaches such as the functional independence
measure (FIM; Keith et al., 1987), the Barthel index (Bl; Mahoney & Barthel, 1965)
and the instrumental activities of daily living scale (IADL; Lawton & Brody, 1969)
are selected by greater proportions of psychologists (e.g., FIM) and physicians
(e.g., Bl and IADL). Neglect-specific approaches based on observation of func-
tional activities such as the Catherine Bergego Scale (CBS) and the Kessler Foun-
dation Neglect Assessment Process (KF-NAP; Chen et al,, 2012) are selected by
greater proportions of OTs.

Figure 6(B) suggests that a greater proportion of USA clinicians favour
interviews, the FIM, the CBS and the KF-NAP. Clinicians from Italy appear
to more frequently use the BIl, the IADL and Zoccolotti's semi-structured
scale for the functional evaluation of hemi-inattention in personal space (Zoc-
colotti et al., 1992). The most popular functional assessment, observation, was
selected by a greater proportion of respondents from “other worldwide”
countries.
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Figure 8. Reported neuroimaging/neuromodulation techniques by professional group (8A) and
by country (8B).

When asked if they wished to outline any other functional assessments that
were not listed, respondents reported 60 additional assessments, but none
were as popular as those listed in the survey.

Neurological assessments and neuroimaging/neuromodulation

For the third category (neurological/clinical examination), observation (unstruc-
tured) was the most popular assessment choice, with 293 positive responses. In
the case of neurological assessments (Figure 7(A)), the majority of these are
favoured by greater proportions of physiotherapists, except in the case of
screening for visual field loss, extinction, anosognosia, and somatoparaphrenia,
which were favoured by physicians.

Figure 7(B) suggests that there appears to be fewer differences in the pro-
portions of respondents from country subgroups in terms of assessment selec-
tion. The greatest agreement between countries seems to be in the selection
of examination of general attention, motor neglect, and somatosensory
deficits. However, the least agreement is in the selection of screening for soma-
toparaphrenia, which is clearly favoured by clinicians from Italy.
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When asked if they would like to provide additional information about other
neurological approaches unlisted within the survey 25 additional assessments
were reported, none of which were as popular as those already included in
the survey.

Finally, of the 91 (20%) respondents who indicated their preferred neuroima-
ging/neuromodulation technique, 78 respondents provided further detail. The
responses are summarized in Figure 8.

Neuroimaging/neuromodulation was most popular amongst psychologists
(n=31) and physicians (n=27), and clinicians based in ltaly (n=30) but far
less so in the UK. The most frequently reported neuroimaging assessment
was use of magnetic resonance imaging (MRI) with 61 occurrences in-text, fol-
lowed by computerized tomography (CT) with 42. Other functional techniques
were reported (primarily electroencephalography and functional MRI [fMRI]), as
were neuromodulation paradigms such as transcranial magnetic stimulation
(TMS). Figure 8(A and B) suggest that conventional structural scanning is the
most popular tool used by clinicians in the identification of neglect. The
“non-specific” category incorporates responses that do not explicitly mention
a particular technique but refer to concepts such as “structural scans,” or
“lesion mapping.”

Within the free-text data, there appeared to be a distinction between some
respondents depending on whether neuroimaging/neuromodulation is used
to deduce the presence of neglect by lesion location (for example, “[I] look at
the location of the stroke to see if the areas are consistent with areas of the
brain that are more common to have neglect after a stroke”), or whether it is
used in differential diagnosis (for example, “I would use imaging results to
guide my thoughts over whether | was looking for a neglect or a hemianopia,
or if a patient that looked like they had neglect had brain damage consistent
with neglect”). Some respondents also employ more specific neuroimaging pro-
cedures, particularly in the case of MRI; these include diffusion tensor imaging
(DTI) for the visualization of white matter tracts and/or visualization of vascular
tissue, and voxel-based lesion mapping to visualize the extent of lesions. Few
respondents selected functional neuroimaging approaches (e.g., functional
MRI, EEG, MEG) or transcranial magnetic stimulation (TMS); however, more
often than not, these approaches appeared in combination with structural scan-
ning procedures. Several respondents made the distinction between the use of
neuroimaging as a standalone diagnostic assessment and the use of neuroima-
ging as one source of additional information, which is combined with other
approaches to inform tailored rehabilitation programmes for patients.

Reasons for using screening/diagnostic assessments

Figure 9 presents the relative proportions of the two “reasons for use” responses
for individual assessments — professional choice versus institutional policy.
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A: Reasons for Selection of Individual Cognitive Assessments
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Figure 9. Proportions of “use” responses according to reason for selection — institutional policy
or professional choice.

Figure 9 suggests that for cognitive assessments (9A), approximately 20% to
40% of assessment selections are driven by institutional policy. In the functional
assessment category (9B), there is greater variation between specific assess-
ments in terms of reasons for their selection: between 20% and 70% of selections



18 M. CHECKETTS ET AL.

of specific tools here are made on the basis of institutional policy. Figure 9(B)
suggests that assessments not specific to neglect but that are used for multiple
different purposes (e.g., the FIM, Bl, and mRS) are selected the most based on
institutional policy, with neglect-specific assessments (e.g., the CBS and KF-
NAP) exhibiting the inverse pattern. For neurological assessments (9C), approxi-
mately 30% to 40% of assessment selections are driven by institutional policy.

Narrative data

Screening assessments — free choice

One hundred and ninety-eight (44%) respondents commented on their ideal
screening assessment, given free choice. Of these 198 respondents, 36% were
OTs, 21% were psychologists, 34% were physicians, 9% were physiotherapists,
and 7% were “others.”

Table 2 displays examples of screening assessments as chosen by clinicians in
their “ideal” scenario. The most common theme arising was with regard to cog-
nitive assessments, yielding 75 references among respondents. The reasons for
these selections were either: the rapid nature of cognitive screening (e.g.,
paper-and-pencil tests) or the respondent only being aware of the particular
assessments they suggested. Only one respondent mentioned the screening
of spatial neglect subtypes, without any detail on specific assessments.

Diagnostic assessments - free choice

One hundred and seventy-six (39%) respondents commented on their ideal
diagnostic assessment, given free choice. Of these 176 respondents, 31% were
OTs, 25% were psychologists, 17% were physicians, 14% were physiotherapists,
and 13% were “others.”

Table 3 displays examples of diagnostic assessments as chosen by clinicians in
their “ideal” scenario. The most common theme arising from reading of these
responses was with regard to combinatorial approaches, yielding 43 references
among respondents.

Further comments

One hundred (22%) respondents provided further comments at the end of their
participation in the survey. Of these 100 respondents, 31% were OTs, 16% were
psychologists, 17% were physicians, 15% were physiotherapists, and 21% were
“others.”

Table 4 displays the results of the final question in the survey, which asked
clinicians for their general comments on the screening and diagnosis of
neglect. The most common theme identified was that of a desire for further train-
ing (27 respondents). Other themes were tangentially related in that they allude
to information-gathering from various sources to inform good clinical practice in
the screening and diagnosis of neglect. Four respondents here mentioned the
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Table 2. Self-reported “ideal” screening assessments as reported by 176 respondents.

No. of
Theme Respondents Examples
Cognitive assessments 75 e BIT
o Cancellation Tests
o Hearts test (from OCS)
¢ 0CS
Combinatorial 41 o Cognitive plus functional assessments
approaches e Custom combinations based on individual cases
e Custom approaches based on individual cases requiring
particular intervention (e.g., cancellation tasks and visual
scanning training)
o Custom combinations of individual assessments taken from
batteries that are easier to administer
Functional assessments 32 o CBS
e (BS via the KF-NAP
» Functional observation
e ADL performance
Neurological 18 « Neurological examination with a focus on contralesional function
assessments e NIHSS
e Extinction tests
e Visual field testing
o fMRI
Desire for further 12 « Responses focus primarily on uncertainty surrounding range of
information available screening assessments
e Some report use of non-standardized assessments if free/
accessible assessments aren’t available
Sources other than the 8 ¢ Information gathering from family members
patient « Information gathering from other clinicians involved in patient's

care

Column 1 shows themes emerging from free-text responses, column 2 shows the number of respondents contri-
buting to each theme, and column 3 shows examples of each theme.

assessment of spatial neglect subtypes. Of these, two respondents mentioned
the utility of functional assessments (including the KF-NAP) in addressing
“types and sequelae” of spatial neglect, one respondent advocated combined
cognitive and motor assessment to dissociate motor neglect from other sub-
types, and one respondent commented on a lack of education provided on
various subtypes of spatial neglect.

Discussion

Before we can build consensus on the approaches that should be used for the
screening and diagnosis of spatial neglect, this study identified which assess-
ments are being used in clinical practice, by which professional groups and in
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Table 3. Self-reported “ideal” diagnostic assessments as reported by 176 respondents.

No. of
Theme respondents Examples

Combinatorial 43 e 31 responses contained at least one cognitive element: usually

approaches combinations of cognitive assessment

o Cancellation/bisection/symmetry judgement combined with

tests of representational neglect
Cognitive and functional assessment
Cognitive assessment and neuroimaging reports
Cognitive and functional assessment with neuroimaging reports
Cognitive assessment and reaction time measurement

CBS

CBS via the KF-NAP
Functional observation
ADL performance

Cognitive assessments 35

Neurological 20
assessments

Neurological examination
MRI

Visual scanning

Visual acuity

Desire for further 26 o Any best-practice assessment as stipulated by best-practice
information guidelines
e Desire to integrate comprehensive diagnostic assessment if
staffing and financial resource allowed
o Expertise of multidisciplinary team
» Several responses contained a single word: “unknown”

which countries, whether these selections are determined by professional choice
or institutional policy, and whether clinical professionals suggest alternative
methods. This preparatory study raises awareness of the translational gap
between academic theory in neglect research and application into clinical prac-
tice, and suggests the next steps to bridge that gap, including a review of psy-
chometric properties of tests and consensus-building activities such as Delphi
and an expert panel. The study also highlights positive signs of an emerging con-
sensus within clinical professional groups and, to an extent, between countries.
Less surprising is the evidence of inter-professional differences. The latter raise
the interesting possibility that these differences are not a limitation but cue
the need for contributions from the multidisciplinary stroke team, with formu-
lation led by the psychologist or OT.

There was strong interest in this topic, attracting 454 responses over three
months, from 12 healthcare professional groups from 33 countries, and it was
encouraging to see the greatest response was from OTs and psychologists as
expected. The number and type of respondents supports the external validity
of this study. The findings provide a rich data source on current clinical practice
per professional groupings, and at a higher level reveal inter-professional differ-
ences in assessment category selection and individual assessment selection.
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Table 4. Additional comments on the screening and diagnosis of neglect as provided by 100
respondents.

No. of
Theme respondents Examples

Desire for further 27 « Little to no training in neglect screening/diagnosis at degree level
training o Professional differences in amount of neglect-specific training
* Increased awareness of impact of neglect in order to generate
resources for more comprehensive screening/diagnosis

Under-use of existing 21 o Limited understanding of how to score cognitive assessments
assessments appropriately

o Subjectivity in assessment scoring and interpretation fosters
invalidity of assessments

» Dislike of large test batteries that can take too much time and are
less acceptable to patients (desire for research into new, short
comprehensive batteries linked to this)

o Lack of any assessment with clinicians’ ideal psychometric
properties (high sensitivity and specificity)

e Incorrect combinations of assessments may also be sub-optimal

Clinician factors 26 « Different clinicians prefer different approaches; beauty of a

multidisciplinary team

» Some clinicians more dynamic in their approach than others (e.g.,
tailoring assessment to neglect presentation)

* Some clinicians experience scarcer resources than others — impact
on time spent with neglect patients

» Pooling of neglect-specific and non-specific assessment results
from different professionals within multidisciplinary team

There are also modest differences between countries. We found that individual
neglect-specific assessments are more often than not selected based on pro-
fessional choice rather than institutional policy. The reverse was true for
generic functional assessments, e.g., FIM, which are not neglect-specific. We
did not ask respondents to distinguish between specific and non-specific assess-
ments, choosing to keep the survey neutral to capture what is actually happen-
ing in clinical practice. Free text responses indicated clinicians’ willingness to
combine assessments and adopt a multidisciplinary approach to screening
and diagnosis of neglect; this is a particular strength of current clinical practice
and allows for the tailoring of assessment selection based on the patient’s profile,
and what they can be realistically expected to perform. There is a need for train-
ing in understanding neglect and how to screen for and diagnose it, especially
given differences in the initial training of different members of multidisciplinary
healthcare teams, e.g., psychologists, physicians and therapists. Naturally, this
leads to differences in neglect assessment approaches employed within stroke
teams, which must be knitted together for patient-centred care. Overall, whilst
the anticipated diversity in current practice is an issue, given the huge
number of assessments in use, it is encouraging to see the appetite for harmo-
nization. This supports our plan to proceed to the next stages of consensus-
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building, including: a systematic review of the psychometric and other properties
of assessments such as their cost (financial and time required), Delphi exercises
and an expert panel. These activities are more appropriate than this survey for
examining the important issues of screening and diagnosis of neglect subtypes,
severity and chronicity.

Cognitive assessments

Cognitive assessments were the most frequently used by psychologists and OTs
(>90%) but only 40% of physiotherapists reported using these. The selection of
cognitive assessments is slightly modulated by country, with those from other
countries worldwide (non-Europe, non-USA) being more likely to select cognitive
assessments. Respondents who reported being active in research as an investi-
gator were also more likely to select cognitive assessments.

A previous review of patient notes by Menon-Nair et al. (2006) highlighted
that cognitive assessments are popular selections in the Canadian stroke inpati-
ent setting. A subsequent survey found that cognitive assessments are a very
popular selection amongst Canadian OTs, particularly assessments that are not
specific to neglect, including the OSOT perceptual evaluation (Boys et al.,
1988), the Motor-Free Visual Perception Test (MVPT, Colarusso & Hammill,
1972, 2003), the Chessington Occupational Therapy Neurological Assessment
Battery (COTNAB, (Tyerman et al., 1986), and non-standardized visual perception
testing (Menon-Nair et al., 2007). The Canadian authors found that assessments
that are specific to neglect are also used, albeit to a lesser extent, e.g., the Bells
test and clock drawing test. The use of standardized assessment batteries was
particularly low amongst these OTs. However the present study concluded
that cognitive assessments are highly popular among OTs worldwide, both stan-
dardized and non-standardized assessments.

The present survey found that selection of cognitive tests that include cancel-
lation, bisection, or drawing are highly popular among OTs but rarely used by
physiotherapists. Standardized batteries are more likely to be used by psycholo-
gists than therapists. The differences in research involvement and in professional
training may help to explain this professional difference, together with specifici-
ties and goals of each of these activities (e.g., diagnostic evaluation versus deli-
vering therapy). The majority of OTs in the present study reported no
involvement in research, whereas the majority of psychologists reported some.
The clinical training of psychologists, which advocates a brain-behaviour
approach to defining and measuring neuropsychological syndromes, and their
exposure to clinical research, which often uses cognitive test batteries such as
the BIT and OCS, may predispose psychologists to using batteries. Conversely,
those OTs who report no involvement in research may be more inclined to
select individual tests that are used routinely on stroke wards. This is corrobo-
rated by free-text responses, where an emergent theme from clinician responses
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was a need for enhanced training in neglect aetiology and how to use screening
and diagnostic assessments more comprehensively. Data in Figure 6 also
suggests that selection of assessments is down to clinical and professional
experience, with most individual cognitive assessments selected on the basis
of professional choice, rather than some institutional policy.

Similarly, respondents often reported that subtests of batteries are generally
found to be easier to administer than complete batteries, which were often
felt to require too much time. A potential outcome from this finding regarding
cognitive assessments is also reflected in the free-text responses. Respondents
suggested further research is needed to either update or develop comprehen-
sive cognitive assessments to generate results with potential clinical impact.
However, given the number of individual assessments and batteries that
already exist, further research might identify the most optimal combinations
of these. Indeed, in free text responses detailing the “ideal” scenario for
neglect assessment, several respondents highlighted the combinatorial
approach taken. This is a key strength of current clinical practice and complies
with the current UK national clinical guideline for stroke (see section 4.3.7.1
(B)) which advocates use of a standardized test battery and related effects on
activities of daily living and mobility (Intercollegiate Stroke Working Party, 2016).

Functional assessments

OTs and physiotherapists most often selected the functional assessment cat-
egory compared to physicians and psychologists. Respondents from other
worldwide (non-Europe, non-USA) countries and from Italy were significantly
more likely to select functional assessments, as were those working in outpatient
settings.

The use of functional assessments was high in Menon-Nair et al.’s, 2006 review
of clinical notes from Canadian inpatient settings. Indeed, the prevalence of use
of assessments such as observation (during clinical care, examination, or ADL
assessment) was relatively high at 48%, 57%, and 46% respectively. This is in
line with our findings, where functional observation, interview, and the
generic FIM were extremely popular. Observation and interview approaches
were particularly favoured by OTs, whereas the FIM was overall selected by a
greater proportion of physiotherapists. The FIM is the exception within this
trio whereby it was generally selected as a result of institutional policy rather
than professional choice. The use of the FIM in isolation to identify neglect is
not usually recommended (please note our reservation in using the FIM as a
neglect diagnostic measure below), since various neglect-specific assessments
have been developed that identify the presence and severity of neglect in
different domains (Chen, Chen, et al., 2015; Gialanella & Ferlucci, 2010; Luukkai-
nen-Markkula et al., 2011). It is not surprising that OTs and physiotherapists are
more inclined to select observational and/or interview approaches as they are
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feasible to integrate into routine clinical care, particularly if assessments are con-
ducted away from inpatient wards. However, the common co-occurrence of ano-
sognosia potentially results in an interview that does not identify the presence of
neglect. Similarly, training for OTs and physiotherapists tends to focus on func-
tional recovery and supporting activity, whereas physicians and psychologists
are likely to be trained in terms of neurological and/or cognitive impairments
at the neural level.

There was greater variation between functional assessments in terms of
reasons for their selection, compared to responses generated for the cognitive
and neurological categories. The individual assessments selected due to insti-
tutional policy in the functional category were generally not neglect-specific
and are used as general assessments to quantify stroke severity and outcome
in the acute and post-acute settings (i.e, the FIM, MPI, mRS and BI). Whilst
these assessments are undoubtedly useful in planning clinical care for stroke
patients with neglect, these measures in isolation do not adequately capture
the profile of the neglect syndrome for individual patients. Respondents selected
a number of neglect-specific tools above, and it seems likely that institutionally
dictated assessment choices such as the FIM, MPI, mRS and Bl are part of routine
assessment upon admission and continued inpatient care and are applied in
conjunction with neglect-specific assessments as and when required. As men-
tioned, use of these broader functional assessments in isolation to identify
neglect is not usually recommended. Institutions must be made aware that
they risk not providing the best care for people with neglect if they do not
mandate specific measures.

The results from Menon-Nair et al.’s (2007) study of Canadian OTs differ from
those of the present survey study. The 2007 survey found that use of standar-
dized assessment that incorporates assessment of function was extremely low
compared to standardized cognitive assessments, regardless of whether these
are specific or non-specific to neglect. The focus of OT respondents to the
2007 survey appears to be heavily skewed in the direction of cognition and per-
ception, with only the A1 — Arnadéttir neurobehavioural evaluation (Arnadéttir,
1990) representing any assessment of function in the screening and diagnosis of
USN. However, for our study, and specific to OTs, our results demonstrate that
function is a major consideration for neglect identification. This was demon-
strated by the proportion of OTs selecting functional assessments, as well as
the free-text responses that emphasize incorporating functional assessment in
neglect detection. This either represents a paradigm shift within the OT pro-
fession in the past twelve years, or could be due to the present survey
offering assessment options divided by category of assessment, rather than
allowing a series of open-ended responses based on case vignettes as previously.
In either case, current screening and diagnosis by international OTs clearly has a
focus on functional assessments.
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Neurological assessments and neuroimaging/neuromodulation

Neurological assessments/clinical examination were popular amongst all
countries, with between 60% and 75% of respondents indicating their use of
these. They were most popular amongst physicians and physiotherapists, with
psychologists and “other” professional groups significantly less likely to select
this category. In terms of individual neurological assessments, there is a highly
consistent pattern between them in terms of which professionals (and from
which countries) select them. Selection of visual scanning and trunk rotation
are exceptions to this general rule, which OTs are slightly more likely than phys-
icians to use. Another exception is somatoparaphrenia, which physiotherapists
rarely screen for. Physiotherapists were more likely to select all but four of the
individual neurological assessments provided within the survey. The phy-
siotherapists’ assessments mostly used observation, general attention, head pos-
ition, motor neglect, trunk rotation, and posture.

Given the marked heterogeneity in the clinical presentation of neglect (Ting
et al,, 2011; Verdon et al., 2010), clinicians may be of the view that a number
of different neurological signs are necessary to provide adequate neurocognitive
profiling of the syndrome. Relatedly, neglect may manifest alongside various co-
morbidities. Neglect and visual field loss often co-occur, as can hemiplegia (Gal-
lagher et al., 2013), delirium (Boukrina & Barrett, 2017), and anosognosia (Bisiach
et al, 1986; Chen & Toglia, 2019; Vocat et al, 2010). The use of neurological
assessments that are not specific to neglect (see list of assessments in appendix)
could be a useful approach for the detection of co-morbidities.

We were curious to discover whether neuroimaging/neuromodulation
played a role in screening and diagnosing neglect and found they were
selected the most by psychologists and physicians, although not by a majority
in either category. Neuroimaging/neuromodulation were also selected by a
greater proportion of respondents from Italy and other Non-Europe, Non-
USA, but this is a small proportion of the overall sample. Neuroimaging is stan-
dard for newly admitted stroke patients for hyperacute treatments. However,
reading neuroimaging reports is not within the scope of practice by therapy
staff (e.g., OTs, PTs, and speech therapists) in many countries, including the
UK and USA.

We found that MRl is particularly popular amongst this sample. The benefit of
this technology is its extremely good spatial resolution of cortical and subcortical
structures, which lends itself naturally to voxel-based lesion mapping (VBLM),
which appeared in free-text responses to the neuroimaging question in the
survey. VBLM is used to assess the extent of lesions to predict likely cognitive
and functional impairments. Importantly, several respondents clarified that this
was not used as a primary method for neglect detection. MRI and other neuroi-
maging methods were reported to be used alongside other neurological assess-
ments, as well as cognitive and functional assessments.
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Limitations

Despite its many strengths in laying a foundation for subsequent collaborative
action towards consensus the study’s limitations should be acknowledged. We
sought to identify the most commonly used neglect assessments by stroke clin-
icians worldwide. To do this, a non-exhaustive list of assessments was categor-
ized into cognitive, functional, and neurological approaches. Whilst this list
allowed us to more easily quantify their use (and for which reason), the free-
text responses after each category highlighted more assessments that could
have been included in the main quantitative analyses. Similarly, to avoid over-
burdening respondents and elicit high quality data we did not ask whether clin-
icians differentiated between neglect subtypes (e.g., personal vs peri-personal),
severity or setting nor whether they considered the sensitivity and specificity
of measures although respondents had opportunities to include these issues
in their free text responses. The category least likely to be used (neuroima-
ging/neuromodulation category) was left entirely as a free-text response,
instead of providing neuroimaging techniques that respondents could select
as per the other categories.

The reported use of the non-neglect specific measures such as the FIM and BI
(and, in a minority, neuroimaging/neuromodulation) raises the possibility that
survey respondents misread the survey question as being about screening for
stroke disability in general. We do not think it is very likely that there was a wide-
spread failing across the large sample given that the participant information
sheet specified that the study was about screening for neglect, we carefully
avoided overburdening respondents with too many questions and laid them
out clearly and the respondents’ free text answers suggested this focus on
neglect had been communicated. Instead, reported use of these measures
seemed to be mandated by institutional policy. Although we are too early in
the consensus-making process to make recommendations about what should
be used we can and do say above that we do not believe these general measures
adequately capture the profile of the neglect syndrome for individual patients.

There is a possible limitation related to the wording of our response options to
uncover reasons for assessment use. We asked participants to indicate whether
they used an assessment based on institutional policy or professional choice. The
former term was not defined and might have served as a catch-all categorization
that encompassed clinical guidelines, insurance requirements, local or national
policy in stroke. However, the inclusion of this wording against the alternative
“professional choice” is, we feel, intuitive for the clinicians we targeted, and
has revealed interesting differences between free choice and policy, even if
the specific reasons for policy are not known.

A methodological consideration for this study was the use of an online, rather
than paper, platform to host the survey. Whilst this approach brings many
benefits in terms of convenience for both respondents and researchers, there
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is always the issue of accessibility. We did not have any information regarding
the potential size of our target population (i.e., international stroke clinicians
of different specialities), and thus cannot comment on response rate. Our
approach of targeting clinicians online via professional bodies, organizations,
and personal networks may not have reached some clinicians. Similarly, some
clinicians may not have been able to access the SelectSurvey platform - due
to institutional restrictions on external web access, or the device they were
using. Balanced against this is that we elicited the participation of 454 valid,
clinically active respondents from a large number of countries and from the
key professional groups, strengthening the external validity of our findings. It
is possible that some respondents were unsure about the screening and diag-
nosis of spatial neglect and therefore participated in this survey as a means of
gaining more information. However, the magnitude of interest supports our
view that there is a clinical need and moves us forward to the next stage of
reaching consensus.

A final consideration is that this survey was written in English. The rationale for
not seeking professional translation was the assumption that most international
clinicians will have working knowledge of written English to consume clinical
research, receive and/or undertake clinical training, and attend conferences.
The existence of the survey only in English could have limited the sample.
Although online translation tools are readily available, low- and middle-
income countries may have had less opportunities to participate.

Conclusion

This study, designed by our interdisciplinary and international collaboration,
confirms and quantifies the large number of methods that healthcare pro-
fessionals use to screen for and diagnose spatial neglect after stroke. Whilst
there are interesting differences in the approaches chosen by key professional
groups such as occupational therapy and psychology, there is intra-professional
consistency and less variability between countries. Despite the differences, there
are tentative signs of an emerging consensus, an identified need for a combined
approach to screening and diagnosis, and for further training. Although it is too
early in our research programme to say what should be used, healthcare pro-
fessionals can use these initial findings as a benchmark against which to evaluate
their own practice. As professionals largely reported that they have clinical
autonomy in choice of approaches rather than being bound by institutional
policy, there is potential to engage in a collaborative action to finalize consensus
for a core screening set and ultimately a core outcome set. We welcome interest
from clinicians, researchers and stroke survivors in participating in the next steps
towards reaching consensus. Several projects are in progress or in planning.
These include an ongoing review using PRISMA-ScR guidelines, led by colleagues
in Adelaide, of the psychometric properties of screening and diagnostic
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methods, including sensitivity and specificity. We will also seek differentiation for
neglect subtypes, severities and settings. An interesting direction for future work
is the design of valid and reliable tests to evaluate treatment outcomes for spatial
neglect. The findings from the present survey and ongoing systematic review will
feed into consensus-building activities such as Delphi and an expert panel of key
stakeholders, moving us from what is used in clinical practice to agreeing what
should be used in practice and research.
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