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ABSTRACT

Objective: Due to a lack of time-efficient standardized assess-
ments, there is a high risk of unidentified visual perception difficul-
ties in stroke survivors. The Oxford Visual Perception Screen (OxVPS)
is a 15-min performance-based screen for visual perception difficul-
ties through tasks like picture naming and face recognition. This
study evaluates the inter-rater reliability, convergent, and discrimi-
nant validity of OxVPS. Method: In this cross-sectional study, 161
stroke survivors within 8 weeks of their stroke, sufficient under-
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standing of English, ability to concentrate for 15min, and capacity
to consent took part across three UK rehabilitation units.
Video-recordings of OxVPS assessments were rated by an indepen-
dent rater for inter-rater reliability. Convergent validity was assessed
by comparing OxVPS scores with the Rivermead Perceptual
Assessment Battery (RPAB), a 45-90-min battery of visual percep-
tual tasks. Discriminant validity compared OxVPS scores with per-
formance on the Blind Montreal Cognitive Assessment (MOCA-B)
for cognition and with the Visual Impairment Screening Assessment
(VISA) for sensory vision. Results: Inter-rater reliability showed
equivalent ratings (N=107, t(106) = —14.77, p < .001) and mean
difference of —0.01 point on a 10-point scale in a Bland-Altman
analysis (95% confidence interval [Cl]: —0.14 to 0.13). Convergent
and discriminant validity demonstrated a high correlation of 0.78
(N=58, 95% Cl: 0.65-0.86) between OxVPS and RPAB, lower cor-
relations of 0.52 with MOCA-B scores (N = 113, 95% ClI: 0.37-0.64)
and .39 with VISA scores (N = 110, 95% Cl: 0.22-0.54). Conclusions:
Data indicate good inter-rater reliability and evidence that OxVPS
predominantly measures visual perception difficulties (convergent
validity) in stroke survivors and less so cognition or sensory vision
(discriminant validity).

Abbreviations: OxVPS: Oxford Visual Perception Screen; RPAB:
Rivermead Perceptual Assessment Battery; MOCA-B: Blind Montreal
Cognitive Assessment; VISA: Visual Impairment Assessment Screen;
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Introduction

A stroke is a life-threatening condition affecting 15 million people globally each year
(World Health Organization, 2023) with 21-76% of stroke survivors suffering with
visual perception difficulties (Edmans & Lincoln, 1987; Rowe et al., 2019). Visual per-
ception is an active process through which sensory input is interpreted and trans-
formed into meaningful concepts based on visual knowledge of the surrounding
environment (Bouska et al., 1990). Difficulties in visual perception can manifest as
challenges in recognizing faces (prosopagnosia), identifying objects (associative agno-
sia), or reading text (alexia). It is vital for engaging in activities of daily living; visual
perception difficulties following stroke impact functional outcomes (Jehkonen et al,,
2000) and quality of life (Plante et al., 2010). Visual perception difficulties reduce
overall independence and increase risk when engaging in activities of daily living, for
instance when cooking or judging traffic (Mercier et al., 2001).

Research has indicated that identification of visual perception difficulties after
stroke can be helpful in rehabilitation/care planning, reducing anxiety, and increasing
independence (Vancleef et al., 2022). However, a systematic review of current screening
instruments has demonstrated a lack of suitable standardized assessments, and sug-
gests accuracy is lowered when patients are unable to report or are unaware of their
symptoms (Hanna et al., 2017) thus leading to under-identification of visual perception
difficulties with self-report (Rowe et al., 2009, 2025). Improving the identification of
visual perception difficulties through systematic screening can enhance rehabilitation
planning, which in turn may reduce the need for additional care (Hanna et al., 2017)
by supporting the performance of activities of daily living, avoiding further medical
issues (e.g. falls) and expanding social interactions to improve mental health (Cooke
et al., 2005).

A recent survey with 214 clinicians in the UK and Ireland found that instead of
standardized assessments, clinical observation, and self-report are the primary proce-
dures for screening in clinical practice, with 94% of clinicians relying on these methods
(Colwell et al.,, 2020). This is because current standardized assessments are
time-consuming (30-120 min), equipment laden, not always suitable for patients with
communication difficulties or dominant upper limb weakness and assess only a limited
range of visual perceptual functions (Cooke et al., 2005; Rowe et al., 2020). For exam-
ple, the occupational therapy adult perceptual test (Cooke et al., 2005) and the
Rivermead Perceptual Assessment Battery (RPAB; Whiting et al., 1985) both require a
table and the use of dominant upper limbs which can be impacted by stroke. The
Loewenstein Occupational Therapy Cognitive Assessment (ltzkovich et al., 2000), Visual
Object and Space Perception Battery (Warrington & James, 1991), and RPAB are the
most time consuming with administration potentially taking up to 120 min. For some
assessments, test administration requires extensive training, which can often be time
intensive itself. Some tests are only available for people with postgraduate qualifica-
tions in a related field (e.g. Psychology, Occupational Therapy, Education) and can be
costly (Pearson Clinical, 2025). Research with occupational therapists and orthoptists
involved in visual perception screening after stroke in the UK emphasized the need
for a quick evidence-based screening tool that requires minimal training and is suit-
able for stroke survivors with communication and concentration difficulties (Colwell



THE CLINICAL NEUROPSYCHOLOGIST (&) 3

et al., 2020; Vancleef et al., 2022). In response to this clinical need, the Oxford Visual
Perception Screen (OxVPS) has been developed (Vancleef et al., 2025).

The OxVPS (Vancleef et al., 2025), is a 15-min screening tool in paper format which
requires a stimulus book containing the pictures for each of the subtests, a two-page
examiner form, and two work sheets to be completed by the stroke survivors. This
makes OxVPS portable, and with a clipboard the test can be done at a patient’s
bedside. The OxVPS screens for various visual perception difficulties including object
and face agnosia, visuo-constructive difficulties, visuospatial neglect, and alexia (read-
ing). Across ten tasks, patients are asked to read a short paragraph, identity objects,
recognize faces, and draw a geometrical figure. All instructions and directions for
administration of OxVPS are included on the examiner form, avoiding the need to
consult the manual during administration. The OxVPS and its normative data are
described in more detail in Vancleef et al. (2025).

To ensure that OxVPS offers clinicians a consistent and accurate tool to measure
visual perception difficulties it is essential to determine the reliability and validity in
the target population. Convergent validity reinforces that the test measures the con-
struct of interests (visual perception), and discriminant validity confirms the ability
for a test to differentiate from related domains (Thoma et al., 2018) like sensory vision
or cognition (Clark & Watson, 2019). The reliability of a screening tool is integral to
its clinical usefulness and inter-rater reliability seemed the most valuable choice given
that stroke care is multi-disciplinary teamwork (McHugh, 2012).

In summary, whilst the high prevalence of stroke survivors with visual perception
difficulties has been demonstrated (Rowe et al., 2019; Edmans & Lincoln, 1987), the
lack of appropriate systematic screening with a standardized assessment often leads
to under identification (Rowe et al., 2009). This study explores the reliability and
validity of the OxVPS, to ensure consistent and accurate assessment of visual percep-
tion difficulties after a stroke.

Methods
Transparency and openness

The study design and analytic plan were preregistered, and the full protocol can be
found at https://clinicaltrials.gov/study/NCT05981482. All data and analysis code are
available on Open Science Framework: https://osf.io/s7ehx/?view_only=f6291a307b8d
4583a75d8d41220389c1

Participants

The participants in this study were a cross-sectional sample of stroke survivors from
three stroke rehabilitation units in the UK. To recruit a representative sample of stroke
survivors, inclusion criteria were broad: to be within eight weeks of a clinical diagnosis
of stroke (including ischemic stroke and intracerebral hemorrhage) for the duration
of the study and be at least 18years of age at the time of consent. Exclusion criteria
were the inability to provide consent, insufficient understanding of English, and the
inability to concentrate for 15 min. Trained members of healthcare staff systematically
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screened all admitted patients against the eligibility criteria. The screening process
was informed by a stroke consultant’s diagnosis of stroke, and discussions amongst
the multidisciplinary team regarding a patient’s ability to concentrate and English
comprehension. Subsequently, informed written consent was sought by a member of
the research team. Ethical approval was granted from the Health Research Authority,
REC reference 23/EM/0086 by the Derby Research Ethics committee.

Procedures

Participants were asked to complete the OxVPS, the RPAB (Whiting et al., 1985), the
Blind Montreal Cognitive Assessment (MOCA-B; Nasreddine, 2020), and the Visual
Impairment Screening Assessment (VISA; Rowe et al., 2020). To evaluate reliability,
administration of OxVPS was video recorded in a subset of participants who agreed
to video recording and scored by an independent assessor who was blind to all other
assessment outcomes. The OxVPS and the RPAB were administered by different asses-
sors blinded to the outcome of the other assessment. All assessments were completed
within 2 weeks. Counterbalancing order was not possible due to availability of the
researchers and scheduling assessments around clinical activities for participants on
the unit.

Instruments

The Oxford Visual Perception Screening tool

The OXVPS version 2.1 (Vancleef et al.,, 2025) is a screening test for visual perception
problems following stroke. It is suitable for most stroke patients, paper formatted,
takes about 15min to administer, and aims to detect 15 visual perception problems
(e.g. agnosia, visuo-constructive difficulties, alexia) across 10 subtests (Vancleef
et al., 2022).

Rivermead Perceptual Assessment Battery

The RPAB is a standardized assessment covering 8 categories of visual perception
difficulties through 16 subtests (Whiting et al, 1985) and is widely used in the UK
and Ireland (Colwell et al., 2020). Its concurrent validity (i.e.i.e. correlations between
0.44 and 0.76) and clinical usefulness have been strongly established (Matthey et al.,
1993; Sloan et al., 1991; Whiting et al., 1985). Friedman and Leong (1992) suggest
the RPAB offers a significant indicator of functional performance (see also Jesshope
et al,, 1991) and has excellent inter-rater reliability (correlations between 0.72 and 1,
>0.9 in 14 out of 16 subtests), and fair test-retest reliability (correlations between
0.27 and 1, >0.7 in 10 out of 16 subtests) (Whiting et al., 1985).

Blind Montreal Cognitive Assessment

The MOCA-B (Nasreddine, 2020) was chosen to assess global cognitive impairment,
inclusive for those with visual difficulties. This assessment is an adapted version of
the original Montreal Cognitive Assessment (Nasreddine et al.,, 2005) without the
subtests which require visual abilities. The MOCA-B (Nasreddine, 2020) is quick and
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easy to administer in an acute stroke setting, has been widely used for some time
(Blackburn et al.,, 2013), retains high internal consistency (Cronbach’s alpha = 0.76)
and concurrent validity (Pearson correlation = 0.77, p < .05) with sensitivity of 86.8%
and specificity of 72.7% when compared to the mini-mental state Examination for
visually impaired (Fadzil et al., 2022).

Visual Impairment screening assessment

To distinguish between visual perception difficulties and issues with sensory vision,
the VISA (Rowe et al.,, 2020) was administered without the subtests on visual inatten-
tion or neglect. The VISA has been developed through consultation with an expert
panel of stroke-specialist orthoptists, stroke survivors, occupational therapists, and
neuro-ophthalmologists to test sensory visual impairment and visual inattention fol-
lowing a stroke. Clinicians have reported the usefulness of the VISA in practice, citing
it as a valuable tool for identifying potential visual impairments without undergoing
specialist training (Rowe et al., 2020). The diagnostic accuracy of VISA has been eval-
uated in 221 patients with sensitivity of >88%, specificity of >60% and the positive
and negative predictive values of >93% and >68% suggesting agreement between
the VISA and a comprehensive orthoptic assessment (Rowe et al., 2020, 2019).

Scoring

In line with the test manuals, patients’ scores on the individual subtests of both OxVPS
and RPAB were marked as intact if above the 5th centile of scores of healthy
age-matched volunteers. The total number of subtests score within the normal range
made up the total score on each assessment (range 0-10 and 0-16, respectively). A
high score indicated better visual perception. The total score of VISA was calculated
in a similar way (range 0-5). The criteria to classify a subtest in VISA as failed were
reduced distance vision >0.2 logMAR, reduced near vision >0.3 logMAR (equivalent
to N6), deviated eye position, eye movement abnormality (incomplete eye rotations
in any position of gaze), and visual field loss (e.g. presence of hemianopia, quadran-
tanopia, constriction) (Rowe et al.,, 2020). The MOCA-B was scored in line with the
manual (Nasreddine, 2020) with a total possible score of 22; scoring 19 or above is
considered normal and an additional point is added for someone with fewer than
12 years of education.

Sample size

A sample size calculation was performed for each of the planned analyses and the
target number for recruitment was based on the highest estimate. In all sample size
calculations, we set acceptable probability of Type 1 error of 0.05 (alpha = 0.05) and
the minimum power to detect an effect at 0.9 (beta = 0.1). For inter-rater reliability,
a sample size of 109 participants would allow detection of an expected mean differ-
ence in scores between two raters of 0.231 with expected SD difference of 0.73 (7.3%
of range of possible scores) and a maximum allowed difference of 1.9 (Bland-Altman
analysis). Based on a pilot study (N=24) we expected a correlation between the scores
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on OxVPS and a standardized measure of visual perception problems of 0.84. We
estimated our required sample size to detect a 95% confidence interval (Cl) from 0.74
to 0.90 with an expected Pearson correlation of 0.84 at 56 participants. Based on the
same pilot study, we expected a correlation between the scores on OxVPS and our
discriminant tests (e.g. VISA and MOCA-B) of 0.24. For this, we estimated our required
sample size to detect a 95% Cl from 0.06 to 0.40 with an expected Pearson correlation
of 0.24 at 116 participants.

Analyses

To ensure our analyses were sufficiently powered and our results were not biased
against participants who successfully completed all assessments, a small number of
missing values were imputed (see Results and Supplementary materials). Blank
responses on multiple-choice questions in OxVPS were considered Missing At Random
and imputed (Cowen et al., 2025). In the RPAB a value was considered Missing At
Random and imputed if the participant did not attempt a single trial in the subtest.
Blank responses in MOCA-B were reviewed on a task-by-task-basis: in some tasks a
blank response indicated the participant’s answer was incorrect (e.g. only correct
answers are ticked), in other tasks it represented a true missing value. Any missing
values were checked against the paper records to correct transcription errors and
were imputed if required. In VISA, a value was considered Missing At Random and
imputed if the participant did not have any answers for a question (e.g. on the
question about symptoms, no symptoms were ticked, and ‘none’ was also not ticked).
Missing values were replaced through random-forest imputation. Participants with
more than 30% of their data missing on a certain assessment were removed from
analyses involving that assessment.

The inter-rater reliability of OxVPS was evaluated through a Bland-Altman analysis
(Giavarina, 2015). The prediction was that both raters would score OxVPS in a similar
way, in that, equivalent scores or ratings were expected. Two one-sided test proce-
dures were applied to statistically reject the null hypothesis of a true difference
between ratings. Any effects larger than the pre-set equivalence bounds of —1 and
1 would be rejected (Lakens, 2017). Furthermore, the Spearman correlation was cal-
culated between the scores of both raters alongside the intra class correlation (ICC)
with two-way random effects, absolute agreement and single rater decisions or ICC
(2,1). Values less than 0.5 indicate poor reliability, with values between 0.70 and 0.90
indicating good reliability with any value greater than 0.90 considered excellent (Lezak
et al.,, 2012, Koo & Li, 2016).

The convergent validity of OxVPS was expressed as a Spearman’s Rho correlation
between the total score on OxVPS and the total score on RPAB alongside a 95% Cl.
The discriminant validity of OxVPS was expressed as a Spearman’s Rho correlation
between the total score on OxVPS and the total score on the assessments of cognition
(MOCA-B) and sensory vision (VISA). p Values were calculated with exact tests. While
there are no prescribed thresholds for convergent and discriminant validity measures,
Lezak et al. (2012) propose a minimum correlation of 0.30 for convergent validity and
correlations below .30 for discriminant validity.
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All analyses were completed in R with support of RStudio and the packages TOSTER,
BlandAltmanLeh, psych, DescTools, ggplot2, ggExtra, irr, statpsych. The dataset and
analysis code are available on Open Science Framework: https://osf.io/s7ehx/

Results
Participant flow

A total of 198 stroke survivors met the inclusion criteria and consented to take part
in the study. Of these, 161 completed at least two assessments within two weeks of
each other and within eight weeks of their stroke: 111 participants completed at least
OxVPS and VISA, 117 participants completed at least OxVPS and MOCA, 58 completed
at least OxVPS and RPAB, and 107 participants agreed for their OxVPS assessment to
be video recorded and rated by another member of the research team. The reason
for changeable numbers of completion per assessment was due to prioritizing par-
ticipant’s needs, for example, avoiding over-exertion, and the logistics of collecting
data on a busy clinical ward, for example, participant availability (e.g. therapy sessions,
mealtimes, visitors) and the inability to contact a participant following discharge but
prior to study completion. Additionally, data collection with RPAB was stopped as
soon as the minimum required sample size was achieved. The RPAB placed consid-
erable burden on the participants because it required them to move to a therapy
room, sit-up and concentrate for approximately 45min. This also posed logistical
challenges because therapy rooms or assistance to safely transfer participants were
not always available. The decision to limit the number of participants to the minimum
required sample size was taken following advice from patient representatives and
occupational therapists at our recruitment sites and reviewed by methodologists in
our steering group. Recruitment occurred from June 2023 until September 2024 and
the flow of participants is shown in Figure 1.

Not all participants completed all assessments (see above for reasons), and
different-sized subsamples of our 161 participants were used for each of the analyses
(see Table 1). In addition, some participants only partially completed assessments.
The percentage of participants with at least one missing subtest score was 13-16%,
25%, 42%, 3%, and 1% for the in-person OxVPS, the video-rated OxVPS, RPAB, MOCA-B,
and VISA, respectively. However, despite many participants having incomplete data,
the percentage of subtest scores that was missing per participant was low: 90% of
these participants (i.e. those with at least one subtest missing) had no more than
30% of subtest scores on an assessment missing. Below, we imputed missing data
using random forest imputation for participants with no more than 30% of subtest
scores missing. More details about missing values as well as analyses on complete
data only can be found in the Supplementary materials. Results with and without
imputations were aligned: there are only marginal differences in reliability and validity
results with the exception from the Bland-Altman results where there is a small but
non-significant trend for higher ratings of Rater 2 compared to Rater 1 in the dataset
with complete cases only. A second exception is the correlation between OxVPS and
RPAB scores which is lower in the dataset with complete cases only which could be
explained by higher homogeneity in the sample.
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June 2023 to September 2024
Assessed for eligibility by MDT (n = 1108)

Exclusion criteria:

Inclusion criteria:
-Unable to consent

-Adult > 18 Insufficient Enlish
-Stroke within 6 weeks Timoent =gl Excluded (n = 740)
-Unable to concentrate 3 )
For 15 TrInGteS *  Missed for screening (n=242)
*  Criteria not met (n=255)
*  Quick discharge (n=119)
*  Declined referral (n = 57)
Identification k *_ Other (n=67)

Referred to research team
(n=368) Excluded (n = 170)

Discharged (n=21)

*  Declined involvement (n = 65)
Unable to consent (n = 44)
Other (n = 40)

Inclusion

Participant withdrew (n = 3)
Out of timeline (n = 13)
Consent only (n=5)

Other (n=16)

Unique participants &
analysed (n = 161) &
—

Analysis

: }

Convergent validity é Inter-rater reliability DR AR ARy
(058 (n2107) Oxford Visual Perception Screen
lind M | iti =
Oxordvisusl Perception OdordVisual & Blind Montreal Cognitive Assessment (n=113)
Screen & Rivermead Perceptual Perception Screen

Oxford Visual Perception Screen

in-person & recorded & Vision Impairment Screening Assessment (n =111)

Battery

Included participants
(n=198)
( Excluded (n= 37) }

A

Figure 1. Participant flow chart. Some examples of reasons within the category of “other” include
participant’s condition changed, communication difficulties (e.g. unable to hear instructions,
extreme aphasia) and blindness.

Inter-rater reliability

The Bland-Altman analysis showed a mean difference of —0.01 which was not
significantly different from zero with a 95% Cl ranging from —0.14 to 0.13 (Figure
2) on a 10-point scale (t[106] = —0.14, p = .89). Equivalence testing confirmed that
the true mean difference was between —1 and 1 (t¢(106) = —14.77, p < .001) and
that the scores of both raters were equivalent. The scores of both raters were
strongly correlated (Spearman rho = 0.92, 95% Cl: 0.89-0.95 p < .001). Furthermore,
an ICC of 0.95 (ICC(2,1)) with a 95% CI from 0.93 to 0.97 (F(106, 106) = 42, p <.001)
was observed which indicated excellent reliability (Koo & Li, 2016). Inter-rater reli-
ability was similar across all subtests with a median correlation between raters of
0.95. Further details about subtest reliability are reported in Supplementary
materials.

Convergent validity

The observed Spearman’s Rho correlation between the total scores on OxVPS and the
total RPAB score was 0.78 (Figure 3). Statistical testing indicated that the true popu-
lation correlation is significantly different from zero (5=7221.70, p < .001), likely lies
between 0.65 and 0.86 (95% Cl), and can be described as large according to Cohen’s
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Table 1. Description of the sample.

Discriminant validity

Discriminant validity with Visual
with Montreal Impairment
Inter-rater Convergent Cognitive Assessment Screening
Variables reliability (n=107) validity (n=58) (n=113) Assessment (n=110)
Age in years (M [SD]) 73.26 [11.65] 73.85 [12.65] 73.44 [12.07] 73.94 [12.29]
Gender (count or percentage)

Female 52 (49%) 32 (55%) 56 (50%) 54 (49%)

Male 55 (51%) 26 (45%) 57 (50%) 56 (51%)
Ethnicity (count or

percentage)

White 104 (97%) 57 (98%) 111 (98%) 108 (98%)

Asian 2 (2%) 1 (2%) 2 (2%) 2 (2%)

African 1 (1%) 0 (0%) 0 (0%) 0 (0%)
Handedness (count or

percentage)

Right-handed 98 (92%) 55 (95%) 105 (93%) 102 (93%)
Left-handed 8 (7%) 3 (5%) 8 (7%) 8 (7%)
Ambidextrous 1 (1%) 0 (0%) 0 (0%) 0 (0%)
Qualifications (count or

percentage)

Information not available 21 (20%) 22 (38%) 28 (25%) 28 (25%)

Primary education 25 (23%) 8 (14%) 18 (16%) 17 (15%)

Secondary education 42 (39%) 20 (34%) 47 (42%) 45 (41%)

University 8 (7%) 2 (3%) 10 (9%) 10 (10%)

Other 11 (10%) 6 (10%) 10 (9%) 10 (10%)
Time since stroke in days 24.18 [12.12] 28.12 [10.55] 26.73 [11.89] 26.45 [11.49]

(M [SD])

Stroke severity (count or

percentage)

Minor (National Institute 33 (31%) 19 (33%) 38 (34%) 39 (35%)

of Health Stroke Scale

1-4)

Moderate (National 57 (53%) 33 (57%) 54 (48%) 52 (47%)

Institute of Health Stroke

Scale 5-15)

Severe (National Institute 7 (7%) 4 (7%) 9 (8%) 9 (8%)

of Health Stroke Scale

16-20)

Information not available 10 (9%) 2 (3%) 12 (9%) 10 (9%)
Type of stroke (count or

percentage)

Ischemic 82 (77%) 44 (76%) 88 (78%) 86 (78%)
Hemorrhagic 25 (23%) 14 (24%) 25 (22%) 24 (22%)
Oxford stroke classification

(count or percentage)

Total anterior circulation 18 (17%) 14 (24%) 21 (19%) 23 (21%)

stroke

Partial anterior circulation 43 (40%) 21 (36%) 40 (35%) 38 (35%)

stroke

Posterior circulation 13 (12%) 5 (9%) 16 (14%) 16 (15%)

Syndrome

Lacunar Stroke 33 (31%) 18 (31%) 36 (32%) 33 (30%)
Side of stroke (count or

percentage)

Left 43 (40%) 17 (29%) 39 (35%) 43 (39%)

Right 62 (58%) 39 (67%) 71 (63%) 64 (58%)

Bilateral 2 (3%) 2 (3%) 3 (3%) 3 (3%)
Other neurological conditions

(count or percentage)

None 93 (87%) 47 (81%) 92 (81%) 90 (82%)

Any other neurological 14 (13%) 11 (19%) 21 (19%) 20 (18%)

conditions
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Figure 2. Oxford Visual Perception Screen Scores of Rater 2 in Function of Rater 1 in A and Bland-
Altman Plot in B (n=107). (A) The size of the dots is proportionate to the number of patients with
that score. The diagonal line shows the best fitting linear regression model. Histograms with the
frequency distribution for each rater are displayed in the margins. (B) Bland—Altman plot showing
the average score of both raters in function of the difference score between raters. The central
solid lines show the average difference; the upper and lower solid lines show the upper and lower
limits of agreement. Dotted lines represent 95% confidence intervals.

criteria (Cohen, 1992). These results suggest OxVPS measures visual perception diffi-
culties similarly to RPAB.

Discriminant validity

The Spearman’s Rho correlation between the score on the Oxford Visual Perception
Screen and the score on the MOCA-B was 0.52 with a 95% Cl ranging from 0.37 to
0.64 (Figure 4(A)) and is significantly different from zero (§=115063, p < .001). The
magnitude of the observed correlation suggests a moderate relationship between
OxVPS and cognition as measured with the Blind Montreal Cognitive Assessment
(Cohen, 1992).

Discriminant validity for sensory vision was estimated through a Spearman’s Rho
correlation of 0.39 between the scores on OxVPS and VISA (Figure 4(B)). The 95% Cl
around the estimate indicated that the true population correlation likely lies between
0.22 and 0.54 and is significantly different from zero (S = 134973, p < .001). Following
Cohen’s criterion, this suggests the scores on OxVPS are moderately related to sensory
vision issues.

The differentiating effect of cognition and sensory vision on different subtests of
OxVPS is reported in detail in the Supplementary materials. In short, OxVPS subtests
with a clear cognitive component have a higher correlation with MOCA-B (e.g.
Spearman rho between OxVPS Figure Copy and MOCA-B = 0.41, 95% CI: 0.14-0.55)
than subtests relying on lower visual perception skills (e.g. Spearman rho between
OxVPS Simple Feature and MoCA = 0.13, 95% Cl: —0.05 to 0.31). Subtests Achromatopsia,
Reading, and Item Counting have the highest correlations with VISA (Spearman rho
0.33-0.42).
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Figure 3. Stroke Survivors Scores on Rivermead Perceptual Assessment Battery in Function of
Scores on OxVPS. The size of the dots is proportionate to the number of patients with that score
(n = 58). The diagonal line shows the best fitting linear regression model. Histograms with the
frequency distribution for each assessment are displayed in the margins.
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Figure 4. Stroke Survivors’ Scores on the Blind Montreal Cognitive Assessment and the Visual
Impairment Screening Assessment in Function of Their Score on the Oxford Visual Assessment
Screen. Panel A shows scores on the Oxford Visual Assessment Screen and the Blind Montreal
Cognitive Assessment (n = 113) and panel B shows scores on the Oxford Visual Assessment Screen
and the Visual Impairment Screening Assessment (n = 110). The size of the dots is proportionate
to the number of patients with that score. The diagonal line shows the best fitting linear regression
model. Histograms with the frequency distribution for each test are displayed in the margins.

Discussion

This cross-sectional study aimed to establish the inter-rater reliability and convergent
and discriminate validity of the OxVPS, a novel screening tool for visual perception
difficulties following a stroke. The results indicate excellent inter-rater reliability with
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raters’ scores differing by less than one point on the 10-point scale of OxVPS. A large
correlation between OxVPS and RPAB scores suggests that OxVPS indeed measures
similar visual perception difficulties as RPAB. Correlations between OxVPS and assess-
ments of cognition and sensory vision suggest adequate discriminant validity, however
OxVPS scores are, to a certain extent, impacted by sensory vision (e.g. a patient needs
to be able to see the images) and cognition (e.g. to understand task instructions and
plan actions).

The excellent inter-rater reliability of OxVPS is comparable to other visual perception
assessments in stroke survivors, for example, Cooke et al. (2005) assessment of the
inter-rater reliability of the OT-APST showed an ICC ranging from 0.66 to 1 between
nine raters (Cooke et al., 2005). As mentioned in the introduction, while other forms
of reliability could have been evaluated (test-retest/intra-rater), inter-rater reliability
seemed the most clinically relevant given the collaborative nature of multi-disciplinary
acute stroke services in the UK (SSNAP, 2021).

The large observed correlation (rho = 0.78) between OxVPS and RPAB was higher
than the correlations between other visual perception assessments and higher than
the suggested minimal threshold of 0.30 for convergent validity (Koo & Li, 2016; Lezak
et al,, 2012). For example, in Cooke et al. (2006a) study comparing the Occupational
Therapy Adult Perceptual Screening Test (OT-APST) to the Lowenstein Occupational
Therapy Cognitive Assessment 2nd Edition (LOTCA; Itzkovich et al., 2000), a standard-
ized cognitive screen used to evaluate basic cognitive and visual perceptual abilities
following stroke or brain injury, most correlations fell between 0.40 and 0.80. Similarly,
correlations between the Leuven Perceptual Organization Screening Test (LPOST; Torfs
et al.,,2014) and other neuropsychological tests of visual perception were on average
0.47 (range 0.03-0.78) (Vancleef et al., 2015).

Despite choosing the MOCA-B to avoid the measure of cognition being impacted
by visual difficulties; a moderate correlation was found between scores on OxVPS and
MOCA-B (rho = 0.52), which was well above the criteria of a maximum of 0.30 (Lezak
et al., 2012). This suggests that OxVPS performance is not entirely independent of
broader cognitive impairments. That is, patients require at least a basic level of cog-
nitive ability, for instance to understand and remember instructions, but also some
tasks within OxVPS rely on attentional and executive skills. These findings are similar
to correlations in Cooke et al’s (2006a, 2006b) study (rho = 0.25 and rho = 0.80)
comparing OT-APST with the LOTCA. Likewise, high correlations (average r = 0.55)
were found between performance on the LPOST (Torfs et al., 2014) and measures of
executive function in the Birmingham Cognitive Screen (Vancleef et al., 2015), another
stroke-specific cognitive assessment.

Our findings resonate with the debate on the interplay between cognition and
visual perception: although evidence from cognitive neuroscience, computer vision,
and neuropsychology case studies point to largely independent processing of visual
features (e.g. colors, line orientations, textures) and integration of these features into
coherent wholes without the influence of cognition (Pylyshyn, 1999), the impact of
cognition gets more profound at later stages of visual perception when these coherent
wholes are matched to object representations in memory or when attention or expec-
tations prioritize identification or localization of certain objects over others during
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tasks like visual search (Tacca, 2011). The OxVPS and especially RPAB focus on these
later stages of visual perception where the impact of cognition is more profound.
For instance, in the Figure Copy task of OxVPS and the Left Right Copying Shapes
of RPAB, a patient is not only required to process simple features like line orientation
and shape recognition, but also higher-level cognitive processes like sustained atten-
tion, and error detection/correction, requiring organization and planning (Watanabe
et al., 2005). Other tasks in OxVPS, like the Simple Feature Perception, only require
a judgment of line orientation and are less influenced by cognitive processes (see
Supplementary materials). This suggests that although there is overlap between cog-
nitive function and visual perception, there are distinct elements in OxVPS demon-
strating some discriminant validity.

Our study further confirmed that the scores on OxVPS are also related to sensory
visual impairments. This is despite the size of images and text within OxVPS following
the recommendations from the Royal National Institute of Blind People (RNIB, 2025)
to mitigate sensory vision difficulties. Nevertheless, our results are in line with a
previous study on OxVPS (Vancleef et al, 2025) that demonstrated in a few case
studies that while sensory vision issues (e.g. glaucoma, macular degeneration, and
cataract) may impact performance on OxVPS, sensory vision issues are unlikely to be
mistaken for visual perception difficulties because the pattern of subtest scores is
distinct. In the current study, we did not evaluate the patterns of subtest scores on
OxVPS but instead summarized a patient’s performance in one criterion score. In
clinical practice, the criterion score would be accompanied by a qualitative interpre-
tation of the pattern of subtest scores as detailed in the manual (Vancleef, 2024). For
instance, a pattern of low scores on the Picture Naming and Semantic Information
but not on Item Counting, Global Shape Perception, and Simple Feature Perception
is indicative for associative agnosia (Vancleef, 2024). The moderate impact of sensory
vision on OxVPS criterion score highlights the need for an assessment of sensory
vision in conjunction with OxVPS.

A strength of the study is that our sample includes patients with multiple strokes,
severe strokes, visuo-spatial neglect, and aphasia (Shiggins et al., 2024). On average
23.5% of our participants had a hemorrhagic stroke compared to only 13.6% in the
Sentinel Stroke National Audit Programme (SSNAP) (SSNAP, 2024). When comparing
stroke severity using the National Institutes of Health Stroke Scale (NIHSS) (Ortiz &
Sacco, 2007) on average 33.7% of participants had a minor stroke compared to 42.3%
from SNAPP, 51.75% had moderate strokes compared to 35.6% in SNAPP and 7.5%
suffered a severe stroke compared to 6.8% in SNAPP data. This suggests that our
participants experienced more severe strokes than average and provides indirect
evidence that OxVPS is suitable for all stroke types including severe strokes. Regarding
age and gender our sample had slightly more female participants, 53% compared to
46% in SSNAP, and the average age of 74 years was slightly lower than the median
age of 77 in SSNAP (but this includes non-survivors) suggesting that our sample is
representative of the UK stroke survivor population.

Education data are not available in SSNAP so no comparison can be made with
the national population of stroke patients. In our study, educational data were col-
lected because of the known impact of education on neuropsychological assessments
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(Finlayson et al., 1977) and as an indicator of deprivation. Data on education was
available from only 61% of participants and 69% of them either had no qualification
or a certificate of secondary education as their highest level of education. The national
census of 2011 indicated that 52% of the UK population had similar education levels
(Office for National Statistics, 2011). This suggests that our sample included more
lower educated participants compared to the general population (Hewitt, 2020) thus
increasing generalizability within social determinants.

There is a lack of ethnic heterogeneity within our sample with 98% considered
White compared to 81.5% in SSNAP. This reflects the predominantly White population
in the catchment area of each of our three sites: ~93% at two sites and ~96% at one
(Office for National Statistics, 2021). Ethnicity could potentially impact performance
on OxVPS, for example, the other-race effect (Wong et al., 2021) may impact scores
in the face recognition tasks since all the faces are of White European ethnicity. There
is evidence that no matter the amount of immersion in a multi-racial society, the
other-race effect is not necessarily eliminated (Wong et al., 2020). While it is the aim
to develop cultural variations of the OxVPS to meet the needs of multiracial society,
the current study does not sufficiently demonstrate the reliability and validity of
OxVPS in participants across a range of ethnicities.

Conclusion

The results of this study indicate that OxVPS has good validity and reliability for
screening stroke survivors for visual perception difficulties. Although OxVPS is related
to cognition and sensory vision, there is enough evidence to suggest adequate
discriminant validity. This means OxVPS offers clinicians a screening assessment which
reliably measures visual perception difficulties consistently across administrators.

Acknowledgments

The research team would like to acknowledge and thank the study’s steering committee for their
advice and expertise: Hazel Hammond, Steve Darcy, Dr Amanda Ellison, Dr Alison Lane, and Kirsty
Forrester. Our gratitude also goes to the NHS principal investigators Emma Garrett, Vivienne Southcott
and research nurses, Vivienne Rudge, and Beverley McClelland. Furthermore, we appreciate the valu-
able insight from the North East and Cumbria Stroke Patient and Carers Panel, and the support from
research assistants of the Visual Neuropsychology Research Group at Durham University.

Ethical approval and informed consent statement

This study has received ethical approval from the Health Research Authority, REC reference 23/
EM/0086, by the Derby Research Ethics Committee. All participants described in the study have
provided written informed consent for all aspects of the study, including dissemination of the
results in accordance with the approved ethical guidelines.

Authors’ contributions

KC: Methodology, Validation, Investigation, Resources, Visualization, Supervision, Project adminis-
tration, Writing-Original.



THE CLINICAL NEUROPSYCHOLOGIST (&) 15

FT, AK, SW: Investigation, Writing-Review, and editing.

RD, RT: Supervision, Resources, Writing-Review, and editing.

LS: Conceptualization, Methodology, Validation, Writing-Review and editing, Funding
acquisition.

ND: Conceptualization, Methodology, Validation, Supervision, Writing-Review and editing,
Funding acquisition.

KV: Conceptualization, Methodology, Validation, Formal analysis, Investigation, Resources,
Data Curation, Writing-Original draft, Visualization, Supervision, Project administration, and
Funding acquisition.

All coauthors have approved the final version of the manuscript for submission.

Disclosure statement

KV and ND are developers of the Oxford Visual Perception Screen but do not receive any remu-
neration from its use.

Funding

Kathleen Vancleef, NIHR Advanced Fellow (NIHR301715) is funded by the NIHR for this research
project. Andrea Kusec and Nele Demeyere are supported by NIHR fellowships (AK NIHR
Development and Skills Enhancements Award NIHR305153, ND Advanced Fellowship-
NIHR302224). Sam S Webb is funded by the Stroke Association Postgraduate Fellowship
(PGF21100015). The views expressed in this publication are those of the author(s) and not nec-
essarily those of the NIHR, NHS or the UK Department of Health and Social Care.

ORCID

Kate Cowen http://orcid.org/0000-0002-8073-6477

Faye Tabone http://orcid.org/0009-0008-0119-1773

Sam Webb http://orcid.org/0000-0002-0029-4665
Andrea Kusec http://orcid.org/0000-0003-0128-4677
Ruth DaSilva http://orcid.org/0000-0002-4951-5334
Revin Thomas http://orcid.org/0000-0001-5643-2951
Lisa Shaw http://orcid.org/0000-0002-3435-9519

Nele Demeyere http://orcid.org/0000-0003-0416-5147
Kathleen Vancleef http://orcid.org/0000-0002-9943-9341

Data availability statement

The dataset and analysis code are available on Open Science Framework: https://osf.io/s7ehx/.
Cowen, K., Tabone, F, Webb, S. S., Kusec, A, DaSilva, R, Thomas, R, ... Vancleef, K. (2025,
September 19). Reliability and Validity of the Oxford Visual Perception Screen in Sub-Acute Adult
Stroke Survivors. https://doi.org/10.17605/OSF.I0/S7EHX

References

Bouska, M., Kauffman, N., & Marcus, S. (1990). Disorders of the visual perceptual system. In
D. A. Umphred (Ed.), Neurological rehabilitation (2nd ed., pp. 705-740). Mosby Company.
Blackburn, D., Bafadhel, L., Randall, M., & Harkness, K. A. (2013). Cognitive screening in the
acute stroke setting. Age and Ageing, 42(1), 113-116. https://doi.org/10.1093/ageing/afs116


http://orcid.org/0000-0002-8073-6477
http://orcid.org/0009-0008-0119-1773
http://orcid.org/0000-0002-0029-4665
http://orcid.org/0000-0003-0128-4677
http://orcid.org/0000-0002-4951-5334
http://orcid.org/0000-0001-5643-2951
http://orcid.org/0000-0002-3435-9519
http://orcid.org/0000-0003-0416-5147
http://orcid.org/0000-0002-9943-9341
https://osf.io/s7ehx/
https://doi.org/10.17605/OSF.IO/S7EHX
https://doi.org/10.1093/ageing/afs116

16 K. COWEN ET AL.

Clark, L., & Watson, D. (2019). Constructing validity: New developments in creating objective
measuring instruments. Psychological Assessment, 31(12), 1412-1427. https://doi.org/10.1037/
pas0000626

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155-159. https://doi.
org/10.1037//0033-2909.112.1.155

Colwell, M., Demeyere, N., & Vancleef, K. (2020). Visual perceptual deficit screening in stroke
survivors: Evaluation of current practice in the United Kingdom and Republic of Ireland.
Disability & Rehabilitation, 44(10), 2063-2072. https://doi.org/10.1080/09638288.2021.197024
6

Cooke, D., McKenna, K., & Fleming, J. (2005). Development of a standardised occupational
therapy screening tool for visual perception in adults. Scandinavian Journal of Occupational
Therapy, 12(2), 59-71. https://doi.org/10.1080/11038120410020683-1

Cooke, D., McKenna, K., Fleming, J., & Darnell, R. (2006a). Construct and ecological validity of
the Occupational Therapy Adult Perceptual Screening Test (OT-APST). Scandinavian Journal
of Occupational Therapy, 13(1), 49-61. https://doi.org/10.1080/11038120500363014

Cooke, D., McKenna, K., Fleming, J., & Darnell, R. (2006b). Criterion validity of the Occupational
Therapy Adult Perceptual Screening Test (OT-APST). Scandinavian Journal of Occupational
Therapy, 13(1), 38-48. https://doi.org/10.1080/11038120500363006

Cowen, K., Tabone, F, Webb, S., Kusec, A., DaSilva, R., Thomas, R., Demeyere, N., Shaw, L., &
Vancleef, K. (2025). Accuracy of the Oxford visual perception screen. Preprint MedRxiv.

Edmans, J., & Lincoln, N. (1987). The frequency of perceptual disorders after stroke. Clinical
Rehabilitation, 1(4), 273-281. https://doi.org/10.1177/026921558700100403

Fadzil, N., Rahman, A, Mohammad, Z., & Shahar, S. (2022). Validation and cut-off scores of the
Montreal Cognitive Assessment for elderly visually impaired. Journal of Health and Translational
Medicine, 25(1), 140-144.

Finlayson, M. A., Johnson, K. A., & Reitan, R. M. (1977). Relationship of level of education to
neuropsychological measures in brain- damaged and non-brain-damaged adults. Journal
of Consulting and Clinical Psychology, 45(4), 536-542. https://doi.org/10.103
7/0022-006X.45.4.536

Friedman, P, & Leong, L. (1992). The Rivermead perceptual battery in acute stroke. British Journal
of Occupational Therapy, 55(6), 233-237. https://doi.org/10.1177/030802269205500608

Giavarina, D. (2015). Understanding Bland Altman analysis. Biochemia Medica, 25(2), 141-151.
https://doi.org/10.11613/BM.2015.015

Hanna, K., Hepworth, L., & Rowe, F. (2017). Screening methods for post-stroke visual impairment:
A systematic review. Disability and Rehabilitation, 39(25), 2531-2543. https://doi.org/10.1080
/09638288.2016.1231846

Hewitt, J. (2020). Indices of deprivation 2019. Summary for county Durham. Durham County
Council.

Pearson Clinical. (2025). DTVP-A:2 Developmental test of visual perception—-adolescent and adult.
https://www.pearsonclinical.co.uk/en-gb/Store/Professional-Assessments/Motor-Sensory/DTVP-
A%3A2-Developmental-Test-of-Visual-Perception%E2%80%93Adolescent-and-Adult-
%7C-Second-Edition/p/P100052001; https://www.pearsonclinical.co.uk/ordering/how-to-order/
qualifications/qualifications-policy.html

Itzkovich, M., Elazar, B., Averbuch, S., & Katz, N. (2000). Loewenstein occupational therapy cogni-
tive assessment manual (2nd ed.). Maddak.

Jehkonen, M., Ahonen, J,, Dastidar, P, Koivisto, A. M., Laippala, P, Vilkki, J., & Molnar, G.
(2000). Visual neglect as a predictor of functional outcome one year after stroke. Acta
Neurologica Scandinavica, 101(3), 195-201. https://doi.org/10.1034/j.1600-0404.2000.
101003195.x

Jesshope, H., Clark, M., & Smith, D. (1991). The Rivermead Perceptual Assessment Battery: Its
application to stroke patients and relationship to function. Clinical Rehabilitation, 5(2),
115-122. https://doi.org/10.1177/026921559100500205


https://doi.org/10.1037/pas0000626
https://doi.org/10.1037/pas0000626
https://doi.org/10.1037//0033-2909.112.1.155
https://doi.org/10.1037//0033-2909.112.1.155
https://doi.org/10.1080/09638288.2021.1970246
https://doi.org/10.1080/09638288.2021.1970246
https://doi.org/10.1080/11038120410020683-1
https://doi.org/10.1080/11038120500363014
https://doi.org/10.1080/11038120500363006
https://doi.org/10.1177/026921558700100403
https://doi.org/10.1037/0022-006X.45.4.536
https://doi.org/10.1037/0022-006X.45.4.536
https://doi.org/10.1177/030802269205500608
https://doi.org/10.11613/BM.2015.015
https://doi.org/10.1080/09638288.2016.1231846
https://doi.org/10.1080/09638288.2016.1231846
https://www.pearsonclinical.co.uk/en-gb/Store/Professional-Assessments/Motor-Sensory/DTVP-A%3A2-Developmental-Test-of-Visual-Perception%E2%80%93Adolescent-and-Adult-%7C-Second-Edition/p/P100052001
https://www.pearsonclinical.co.uk/en-gb/Store/Professional-Assessments/Motor-Sensory/DTVP-A%3A2-Developmental-Test-of-Visual-Perception%E2%80%93Adolescent-and-Adult-%7C-Second-Edition/p/P100052001
https://www.pearsonclinical.co.uk/en-gb/Store/Professional-Assessments/Motor-Sensory/DTVP-A%3A2-Developmental-Test-of-Visual-Perception%E2%80%93Adolescent-and-Adult-%7C-Second-Edition/p/P100052001
https://www.pearsonclinical.co.uk/ordering/how-to-order/qualifications/qualifications-policy.html
https://www.pearsonclinical.co.uk/ordering/how-to-order/qualifications/qualifications-policy.html
https://doi.org/10.1034/j.1600-0404.2000.101003195.x
https://doi.org/10.1034/j.1600-0404.2000.101003195.x
https://doi.org/10.1177/026921559100500205

THE CLINICAL NEUROPSYCHOLOGIST (&) 17

Koo, T.,, & Li, M. (2016). A guideline of selecting and reporting intraclass correlation coefficients
for reliability research. Journal of Chiropractic Medicine, 15(2), 155-163. https://doi.org/10.1016/j.
jcm.2016.02.012

Lakens, D. (2017). Equivalence Tests: A practical primer for T tests, correlations and meta-analysis.
Social Psychological and Personality Science, 8(4), 355-362. https://doi.org/10.1177/
1948550617697177

Lezak, M., Howieson, D., Bigler, E., & Tranel, D. (2012). Neuropsychological assessment (5th ed).
Oxford University Press.

Matthey, S., Donnelly, S., & Hextell, D. (1993). The clinical usefulness of the Rivermead percep-
tual assessment battery: Statistical considerations. British Journal of Occupational Therapy,
56(10), 365-370. https://doi.org/10.1177/030802269305601003

McHugh, M. L. (2012). Interrater reliability: The kappa statistic. Biochemia Medica, 22(3), 276-282.
https://doi.org/10.11613/BM.2012.031

Mercier, L., Audet, T., Hébert, R., Rochette, A., & Dubois, M. (2001). Impact of motor, cognitive,
and perceptual disorders on the ability to perform activities of daily living after stroke. Stroke,
32(11), 2602-2608. https://doi.org/10.1161/hs1101.098154

Nasreddine, Z. (2020). Montreal cognitive assessment BLIND: Administration and scoring. www.
MOCAtest.org

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., Collin, I, Cummings,
J. L., & Chertkow, H. (2005). The Montreal cognitive assessment, MOCA: A brief screening
tool for mild cognitive impairment. Journal of the American Geriatrics Society, 53(4), 695-699.
https://doi.org/10.1111/j.1532-5415.2005.53221.x

Office for National Statistics. (2021). Census maps ethnic group. https://www.ons.gov.uk/census/
maps/choropleth/identity/ethnic-group/ethnic-group-tb-6a/white?msoa=E02006841

Office for National Statistics. (2011). 2011 census: Key statistics and quick statistics for local
authorities in the United Kingdom. https://www.ons.gov.uk/employmentandlabourmarket/
peopleinwork/employmentandemployeetypes/bulletins/keystatisticsandquickstatisticsforlocal
authoritiesintheunitedkingdom/2013-12-04

Ortiz, G., & Sacco, R. (2007). National institutes of health stroke scale (NIHSS). Wiley Encyclopaedia
of Clinical Trials.

Plante, M., Demers, L., Swaine, B., & Desrosiers, J. (2010). Association between daily activities
following stroke rehabilitation and social role functioning upon return to the community.
Topics in Stroke Rehabilitation, 17(1), 47-57. https://doi.org/10.1310/tsr1701-47

Pylyshyn, Z. (1999). Is vision continuous with cognition: The case for cognitive impenetrability
of visual perception. The Behavioral and Brain Sciences, 22(3), 341-365. https://doi.org/10.1017/
50140525X99002022

Rowe, F., Hepworth, L., Howard, C., Bruce, A., Smerdon, V., Payne, T., Jimmieson, P, & Burnside,
G. (2020). Vision Screening Assessment (VISA) tool: Diagnostic accuracy validation of a nov-
el screening tool in detecting visual impairment among stroke survivors. BMJ Open, 10(6),
€033639-e. https://doi.org/10.1136/bmjopen-2019-033639

Rowe, F., Brand, D., Jackson, C., Price, A., Walker, L., Harrison, S., Eccleston, C., Scott, C., Akerman,
N., Dodridge, C., Howard, C., Shipman, T., Sperring, U., MacDiarmid, S., & Freeman, C. (2009).
Visual impairment following stroke: Do stroke patients require vision assessment? Age and
Ageing, 38(2), 188-193. https://doi.org/10.1093/ageing/afn230

Rowe, F., Hepworth, L., Howard, C, Hanna, K., Cheyne, C, & Currie, J. (2019). High incidence
and prevalence of visual problems after acute stroke: An epidemiology study with implications
for service delivery. PLoS One, 14(3), e0213035. https://doi.org/10.1371/journal.pone.0213035

Rowe, F., Hepworth, L., Coco-Martin, M. B., Gillebert, C., Leal-Vega, L., Palmowski-Wolfe, A.,
Papageorgiou, E., Ryan, S. J., Skorkovska, K., & Aamodt, A. H. (2025). European Stroke
Organisation (ESO) guideline on visual impairment in stroke. European Stroke. https://doi.
org/10.1177/23969873251314693

Royal National Institute of Blind People. (2025). Creating accessible resources for health and social
care. https://www.rnib.org.uk/living-with-sight-loss/independent-living/accessible-nhs-and-socia
I-care-information/accessible-health-and-social-care-resources/


https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1177/1948550617697177
https://doi.org/10.1177/1948550617697177
https://doi.org/10.1177/030802269305601003
https://doi.org/10.11613/BM.2012.031
https://doi.org/10.1161/hs1101.098154
http://www.MOCAtest.org
http://www.MOCAtest.org
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://www.ons.gov.uk/census/maps/choropleth/identity/ethnic-group/ethnic-group-tb-6a/white?msoa=E02006841
https://www.ons.gov.uk/census/maps/choropleth/identity/ethnic-group/ethnic-group-tb-6a/white?msoa=E02006841
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bulletins/keystatisticsandquickstatisticsforlocalauthoritiesintheunitedkingdom/2013-12-04
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bulletins/keystatisticsandquickstatisticsforlocalauthoritiesintheunitedkingdom/2013-12-04
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bulletins/keystatisticsandquickstatisticsforlocalauthoritiesintheunitedkingdom/2013-12-04
https://doi.org/10.1310/tsr1701-47
https://doi.org/10.1017/S0140525X99002022
https://doi.org/10.1017/S0140525X99002022
https://doi.org/10.1136/bmjopen-2019-033639
https://doi.org/10.1093/ageing/afn230
https://doi.org/10.1371/journal.pone.0213035
https://doi.org/10.1177/23969873251314693
https://doi.org/10.1177/23969873251314693
https://www.rnib.org.uk/living-with-sight-loss/independent-living/accessible-nhs-and-social-care-information/accessible-health-and-social-care-resources/
https://www.rnib.org.uk/living-with-sight-loss/independent-living/accessible-nhs-and-social-care-information/accessible-health-and-social-care-resources/

18 K. COWEN ET AL.

Shiggins, C., Ryan, B., Dewan, F, Bernhardt, J., O'Halloran, R., Power, E., Lindley, R. I., McGurk,
G., & Rose, M. L. (2024). Inclusion of people with aphasia in stroke trials: A systematic search
and review. Archives of Physical Medicine and Rehabilitation, 105(3), 580-592. https://doi.
org/10.1016/j.apmr.2023.06.010

Sloan, R., Downie, C., Hornby, J.,, & Pentland, B. (1991). Routine screening of brain-damage
patients: A comparison of the Rivermead Perceptual Assessment Battery and the Chessington
Occupational Therapy Neurological Assessment Battery. The British Journal of Occupational
Therapy, 55, 233-237.

Tacca, M. (2011). Commonalities between perception and cognition. Frontiers in Psychology, 2,
358. https://doi.org/10.3389/fpsyg.2011.00358

The Sentinel Stroke National Audit Programme. (2024). State of the nation report 2024. School
of life course and population sciences at King's College. https://strokeaudit.org/Documents/
National/Clinical/Apr2023Mar2024/Apr2023Mar2024-AnnualReport.aspx

Thoma, R., Cook, J., McGrew, C., King, J,, Pulsipher, D, Yeo, R., Monnig, M., Mayer, A., Pommy,
J., & Campbell, R. (2018). Convergent and discriminant validity of the ImPACT with tradition-
al neuropsychological measures. Cogent Psychology, 5(1), 1430199. https://doi.org/10.1080/2
3311908.2018.1430199.

Torfs, K., Vancleef, K., Lafosse, C, Wagemans, J., & de-Wit, L. (2014). The Leuven Perceptual
Organization Screening Test (L-POST), an online test to assess mid-level visual perception.
Behavior Research Methods, 46(2), 472-487. https://doi.org/10.3758/513428-013-0382-6

Vancleef, K., Castellani, R., Shorthose, R., Guo, C., Cai, M. F, Guazzo, F., & Demeyere, N. (2025).
The Oxford Visual Perception Screen: Development and normative data of a standardised
assessment for visual perception difficulties. Clinical Rehabilitation, 39(4), 471-485. https://
doi.org/10.1177/02692155251315606

Vancleef, K., Acke, E., Torfs, K., Demeyere, N., LaFosse, C., Humphreys, G., Wagemans, J., & de-Wit,
L. (2015). Reliability and validity of the Leuven perceptual organisation screening test (L-POST).
Journal of Neuropsychology, 9(2), 271-298. https://doi.org/10.1111/jnp.12050

Vancleef, K., Colwell, M., Hewitt, O., & Demeyere, N. (2022). Current practice and challenges in
screening for visual perception deficits after stroke: A qualitative study. Disability and
Rehabilitation, 44(10), 2063-2072. https://doi.org/10.1080/09638288.2020.1824245

Vancleef, K. (2024). Oxford visual perception screen manual 2.1. Durham University.

Warrington, E. K., & James, M. (1991). The visual object and space perception battery. Thames
Valley Test Company.

Watanabe, K., Ogino, T., Nakano, K., Hattori, J., Kado, Y., Sanada, S., & Ohtsuka, Y. (2005). The
Rey-Osterrieth Complex Figure as a measure of executive function in childhood. Brain &
Development, 27(8), 564-569. https://doi.org/10.1016/j.braindev.2005.02.007

Whiting, S., Lincoln, N., Bhavnani, G., & Cockburn, J. (1985). The rivermead perceptual assessment
battery. NFER-NELSON.

Wong, H. K., Stephen, I., & Keeble, D. (2020). The own-race bias for face recognition in a mul-
tiracial society. Frontiers in Psychology, 11, 208. PMID: 32210861; PMCID: PMC7067904. https://
doi.org/10.3389/fpsyg.2020.00208

Wong, H. K., Estudillo, A., Stephen, |, & Keeble, D. (2021). The other-race effect and holistic
processing aross racial groups. Nature, 11, 8507. https://doi.org/10.1038/s41598-021-87933-1

World Health Organization. (2023). Stroke: Cerebrovascular accident. https://www.emro.who.int/
health-topics/stroke-cerebrovascular-accident/index.html#:~:text=Annually%2C%2015%20
million%20people%20worldwide,burden%200n%20family%20and%20community


https://doi.org/10.1016/j.apmr.2023.06.010
https://doi.org/10.1016/j.apmr.2023.06.010
https://doi.org/10.3389/fpsyg.2011.00358
https://strokeaudit.org/Documents/National/Clinical/Apr2023Mar2024/Apr2023Mar2024-AnnualReport.aspx
https://strokeaudit.org/Documents/National/Clinical/Apr2023Mar2024/Apr2023Mar2024-AnnualReport.aspx
https://doi.org/10.1080/23311908.2018.1430199
https://doi.org/10.1080/23311908.2018.1430199
https://doi.org/10.3758/s13428-013-0382-6
https://doi.org/10.1177/02692155251315606
https://doi.org/10.1177/02692155251315606
https://doi.org/10.1111/jnp.12050
https://doi.org/10.1080/09638288.2020.1824245
https://doi.org/10.1016/j.braindev.2005.02.007
https://doi.org/10.3389/fpsyg.2020.00208
https://doi.org/10.3389/fpsyg.2020.00208
https://doi.org/10.1038/s41598-021-87933-1
https://www.emro.who.int/health-topics/stroke-cerebrovascular-accident/index.html#::text=Annually%2C%2015%20million%20people%20worldwide,burden%20on%20family%20and%20community
https://www.emro.who.int/health-topics/stroke-cerebrovascular-accident/index.html#::text=Annually%2C%2015%20million%20people%20worldwide,burden%20on%20family%20and%20community
https://www.emro.who.int/health-topics/stroke-cerebrovascular-accident/index.html#::text=Annually%2C%2015%20million%20people%20worldwide,burden%20on%20family%20and%20community

	Reliability and validity of the Oxford Visual Perception Screen in sub-acute adult stroke survivors
	ABSTRACT
	Introduction
	Methods
	Transparency and openness
	Participants
	Procedures
	Instruments
	The Oxford Visual Perception Screening tool
	Rivermead Perceptual Assessment Battery
	Blind Montreal Cognitive Assessment
	Visual Impairment screening assessment

	Scoring
	Sample size
	Analyses

	Results
	Participant flow
	Inter-rater reliability
	Convergent validity
	Discriminant validity

	Discussion
	Conclusion
	Acknowledgments
	Ethical approval and informed consent statement
	Authors contributions
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	References


