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Abstract
Objective: We aimed to develop and standardise a practical systematic screening tool for visual percep-

tion impairments after a stroke to replace current subjective methods.

Design: A mixed methods study including a cross-sectional study and a case series.

Setting: In the community and on stroke rehabilitation units.

Participants: Older volunteers without a neurological history contributed to normative data. Patients

with ocular conditions or a stroke took part in our case series.

Instrument: The Oxford Visual Perception Screen.

Main measures: For each task of the Oxford Visual Perception Screen, we determined 5th centile cut-off

scores. We further explored effects of age, visual acuity and gender on visual perception through general-

ised linear models.

Results: Oxford Visual Perception Screen is a 15-min paper-and-pen assessment comprising 10 tasks

including picture naming, star counting and reading. Normative data of 107 participants demonstrated per-

sistent high performance with most cut-offs near ceiling. Apart from the Figure Copy (Z= 6.57, p< 0.001)
and Global Shape Perception task (Z= 3.32, p < 0.001) we found no evidence for an effect of visual acuity

on OxVPS. An effect of age was only observed in the Face Recognition (Z= 3.61, p< 0.001) and Reading

task (Z=−3.50, p< 0.001). No effects of gender were observed. A series of eight cases illustrates the

interpretation of OxVPS.

Conclusion:We present the Oxford Visual Perception Screen, a standardised visual perception screening

tool alongside normative data and illustrative cases. The Oxford Visual Perception Screen can potentially
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change screening for visual perception impairments in clinical practice and is available at https://oxvps.

webspace.durham.ac.uk/.
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Introduction

Visual perception is the dynamic process of perceiv-
ing the environment through sensory inputs and
translating the sensory input into meaningful con-
cepts.1 Although visual perceptual problems are
highly common,2 assessment of visual perception
problems after stroke is challenging. Existing
visual perception test batteries take at least 45 min
to complete3,4 making them unsuitable for systemat-
ically screening all stroke survivors in time- and
resource-poor acute settings,5 and who themselves
often present with fatigue6 and impaired sustained
attention.7 In addition, current instruments require
considerable training in administration and interpret-
ation,3,8 making them less accessible to healthcare
professionals. Therefore, healthcare professionals
typically rely on patients’ self-reports and observa-
tions.9,10 Because the sensitivity of any screening
tool is significantly lowered when patients are
unable to report their symptoms, many impairments
may currently be missed.11

The Oxford Visual Perception Screen was devel-
oped to meet the need for a quick, easy to administer,
standardised assessment that is suitable for stroke sur-
vivors. To support content and face validity, the
selection of which visual perceptual impairments to
screen for was guided by expert consensus based
on a Delphi study12 and further informed by a
recent survey with healthcare professionals.9 The
selection of tasks to be included was guided by psy-
chometric properties and by health professionals’ opi-
nions (to maximise adoption) and practicality of
tasks. The format and layout of the Oxford Visual
Perception Screen was inspired by the successful
Oxford Cognitive Screen,13 which also maximises
the accessibility of the tasks for stroke survivors by
being inclusive for those with unilateral weakness

affecting their hand, communication difficulties,
visual neglect, and fatigue.

Iterative drafts of the Oxford Visual Perception
Screen were reviewed by internationally recog-
nised experts in neuropsychology research, health
professionals, healthy volunteers, and stroke survi-
vors. Over 30 iterations of improvements resulted
in the current version of the Oxford Visual
Perception Screen, designed to be a practical and
acceptable screening tool. The Oxford Visual
Perception Screen is available to download on
https://oxvps.webspace.durham.ac.uk/.

Here we report a normative study to establish
cut-off scores for normal performance on OxVPS
and illustrate the interpretation of OxVPS through
a case series.

Methods

Participants were included in the normative study if
they were neurologically healthy, adult and
English-speaking. Exclusion criteria for all partici-
pants were psychiatric conditions affecting their
daily life and a history of neurological conditions
with potential long-lasting effects. People who
reported mild depression or anxiety controlled by
medication, who experienced a transient ischaemic
attack or headaches were not excluded.

For our case series, we included stroke survivors
who had demonstrated visual perceptual difficulties
in the Rivermead Perceptual Assessment Battery.14

In addition, we included participants without a
stroke but with self-reported ocular conditions.
Exclusion criteria were the same as above.

Participants were recruited through social media
(Facebook and Twitter), our research group’s par-
ticipant pool of healthy older volunteers, care
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homes, through social groups for people of an older
age, and at stroke rehabilitation units.

All participants provided written informed
consent. All procedures were reviewed by the
Psychology Ethics Committee at Durham
University or the Health Research Authority
Derby Research Ethics Committee and were
given a favourable opinion (reference numbers
PSYCH-2022-01-19T13_53_52 and 23/EM/0086).

Following Crawford’s recommendations, we
established that a normative sample of 100 partici-
pants would enable us to calculate the 5th percentile
with a 95% confidence interval ranging from the
2nd to 8th percentile.15

Data were collected between May 2023 and
January 2024 by student research assistants in the
participant’s location of choice such as their
home, their room in a care home, in a stroke
rehabilitation unit, community halls, or at a
research lab at Durham University. All locations
were in County Durham, Surrey, and North
Yorkshire, countries in England in the United
Kingdom of Great Britain and Northern Ireland.

The Oxford Visual Perception Screen is a 15-min
screening tool in paper format which briefly assesses
visual perception including object recognition, face
recognition, reading, eye-hand coordination (visuo-
constructive skills) as well as visuospatial neglect,
and more. Across ten disparate tasks, patients are
asked to recognise objects, faces, read a short para-
graph, select targets, and draw a geometrical figure.
Except for the drawing, cancellation, and reading
task, all tasks aremultiple choice (overcoming expres-
sive communication issues), images are presented ver-
tically (avoiding confounds due to visual neglect), and
patients can respond with pointing gestures with their
unaffected hand (in case of anyupper-limbweakness).
The test results indicate which visual perceptual pro-
blems are likely present in a patient. A total score indi-
cates the extent of the visual perceptual problems.

An overview of the ten tasks of the Oxford
Visual Perception Screen and impairments is
given in Table 1. Further details are available in
the Oxford Visual Perception Screen manual.16

The Oxford Visual Perception Screen is freely
available to download for non-commercial use at
https://oxvps.webspace.durham.ac.uk/.

Participants were instructed to wear their habit-
ual correction for a viewing distance of 30–40
cm. We used version 2.1 of the Oxford Visual
Perception Screen. Participants could take as
much time as needed for each task. They were
encouraged to guess on multiple choice questions
and were allowed to correct their answers. For
each task of the Oxford Visual Perception Screen,
a score was calculated as described in the manual.

Acuity was assessed with the LogMar Double
Sided Near Vision Card/EDTRS chart a standar-
dised assessment for near visual acuity.17 Acuity
was defined as the print size for which at least
50% of the letters can be read correctly.18

Demographic information and medical informa-
tion to check exclusion criteria and to describe the
sample was requested through a short health
questionnaire.

Descriptive statistics on demographic variables
were calculated to characterise the sample. The
performance on each task of the Oxford Visual
Perception Screen was summarised by the
median, interquartile range, 5th, and 10th centile.
Sensitivity analyses were performed to investigate
the effects of age, gender, and visual acuity on
scores through Generalised Linear Models. For
tasks with a negatively skewed distribution of
scores (i.e. all scores but reading speed and asym-
metry scores), the observed scores were trans-
formed by subtracting them from the perfect
score on the task and modelled with a Poisson
link function in a Generalised Linear Model.
Scores on other tasks were modelled with an
Identity link function. A Bonferroni correction
for multiple comparisons was used and the signifi-
cance level was adjusted to 0.0015 to reflect a
family-wise error rate of 0.05. Missing data were
not replaced.

Results

All 108 normative group participants completed the
Oxford Visual Perception Screen and a near visual
acuity test; one participant was excluded because of
a neurological condition. Data of all remaining 107
participants was included and analysed. The
median duration of a session was 20 min with an

Vancleef et al. 3

https://oxvps.webspace.durham.ac.uk/
https://oxvps.webspace.durham.ac.uk/


Table 1. Description of tasks of the Oxford Visual Perception Screen (version 2.1).

Task name Task description Impairments screened for

Self-Evaluation This task records subjective visual complaints

through three questions on whether the

patient noticed any difficulties with

perception in general, perception of

motion, and perception of colours.

Blindsight: patients would answer they cannot

see anything but their performance in other

tasks of the Oxford Visual Perception Screen

is above chance

Anton-Babinsky syndrome: patients would

deny having any difficulties while

performance in other tasks of the Oxford

Visual Perception Screen is lower than the

cut-off for normal visual perception

Achromatopsia

Akinetopsia

Picture Naming In this task, the patient is shown a black and

white line drawing (e.g. bear) at the top of

the page and is asked what it is a picture of.

Five possible answers are given. One of the

incorrect options is semantically related to

the drawing but not visually (e.g. kangaroo),

another is visually related but not

semantically (e.g. table), another is visually

and semantically related (e.g. dog), and the

last one is unrelated (e.g. car). Four

drawings are presented at different pages.

Optic aphasia

Associative agnosia: patients would also have

difficulties with Semantic Info

Apperceptive agnosia: patients would also

have difficulties with Semantic Info, Global

Shape Perception

Cortical blindness: patients would also have

difficulties with any other task

Semantic Info The patient is shown four black and white line

drawings of objects alongside five words

and is asked which word goes best with

each image. The words are all associated

with each other but only one is strongly

associated with the image. For instance, a

drawing of a rabbit will be shown alongside

the words ‘carrot’, ‘pear’, ‘onion’, ‘tomato’,
‘potato’. All these are fruit or vegetables,

but only one, ‘carrot’, is strongly associated
with a rabbit.

Associative agnosia: patients would also have

difficulties with Picture Naming

Apperceptive agnosia: patients would also

have difficulties with Picture Naming, Global

Shape Perception

Cortical blindness: patients would also have

difficulties with any other task

Global Shape

Perception

In this task, a fragmented outline of an

irregular shape is shown at the top of each

of the four pages of this task. Underneath,

four other fragmented shapes are

presented. Patients need to pick the shape

that is most similar to the target shape at

the top of the page. To ease the distinction

between the target shape and the options

to choose from, the target shape is made up

of thicker line fragments.

Apperceptive agnosia: patients would also have

difficulties with Picture Naming, Semantic

Info

Cortical blindness: patients would also have

difficulties with any other task

Simultanagnosia: patients would also have

difficulties with Item Counting

Item Counting In this task, patients are asked to count the

number of stars presented on each of the

four pages. Four options are given

underneath each stimulus. Besides the

correct number, the options include

Cortical blindness: patients would also have

difficulties with any other task

Simultanagnosia: patients would also have

difficulties with Global Shape Perception

(Continued)
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Table 1. (Continued)

Task name Task description Impairments screened for

numbers in proximity to the correct

number with at least one number smaller

than the correct number.

Simple

Feature Perception

The patient is shown four straight lines and for

each of them is asked if the line is tilted.

Cortical blindness: patients would also have

difficulties with any other task

Face Recognition In each of the four trials of this task, patients

are shown five photographs of faces. One

happy face at the top of the page and four

neutral faces below. They are asked which

of the four neutral face photographs is of

the same person as the happy face

photograph. All faces show a frontal view,

have a white background, and cover a

similar area in the image. All models wear a

neutral black t-shirt and accessories such as

jewellery were removed.

Prosopagnosia

Reading In the reading task, the patient is asked to read

a short paragraph. The paragraph consists

of exactly 60 words including low frequency

words (doughty, snappily), compound

words (firefighters, overgrown, sunset,

farmhouse, overnight), and a combination

of low frequency and compound words

(hitchhiker, woodshed, lean-to) evenly

spread across the paragraph. The task is

timed and any incorrect or omitted words

are marked. The reading speed is calculated

as the number of correctly read words per

minute. An accuracy score is calculated for

the low frequency and compound words.

Alexia

Neglect dyslexia

Cancellation In this task, the patient is presented with small

heart shapes scattered over a pagea. Some

hearts are complete, others have a gap on

the left or right side. They are asked to

mark off the complete hearts. The page has

to be presented at the body midline of the

patient and cannot be moved (unless the

patient moves their body midline).

Space-based or egocentric neglect

Object-based or allocentric neglect

Figure Copy Patients are asked to copy a complex

geometric figure on a page. The figure

shows a rectangle, divided in two halves,

with smaller elements like star, circle or

triangle placed on specific positions in the

two halvesb. These is no time limit to this

task.

Visuo-constructive deficit

Global attention deficit

Simultanagnosia

Apperceptive agnosia

aThe task is adapted from the Oxford Cognitive Screen cancellation task,13 by reducing the number of hearts targets (30 instead of 50),

but keeps the same density of distribution by compressing the vertical search space on the page.
bThe figure is identical to the one in the Oxford Cognitive Screen - Plus.31
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interquartile range from 16 to 27 min. The distribu-
tion of ages in our normative sample is similar to
the distribution of ages in stroke patients19 as can
be viewed in Figure 1. Further details of all 107 par-
ticipants are reported in Table 2.

The distributions of the scores for each task of
the Oxford Visual Perception Screen were highly
skewed (see Figure 2). In Table 3, we report the
median, interquartile range and the 5th and 10th

centile scores for each task. Two participants who
had a visual acuity of only 0.8 logMAR were not
able to complete the reading task, but completed
all other tasks. For most tasks, the 5th centile
score can be used as cut-off score when screening
for visual perception impairments and can be
taken as indicative for impairment (see last
column in Table 3). The exceptions are the
Self-evaluation task and the Strategy score of the
Figure Copy task which are evaluated qualitatively.

The estimated coefficients of each Generalised
Linear Model, Z statistics and p-values are reported
in Table 4.

The observed decrease in performance with
increasing age provided supporting evidence that in
the population there is an effect of age on performance
in the Face Recognition task (Z= 3.61, n= 107,
p= 0.0003) and on reading speed in the Reading
task (Z=−3.50, n= 105, p= 0.0007). In addition,
we observed evidence that visual acuity negatively
affects performance in the Global Shape Perception
(Z= 3.32, n=107, p= 0.0009) and the Figure Copy
task (Z= 6.57, n= 107, p<0.0001). Although it has
been repeatedly demonstrated that visual acuity
decreases with age,20,21 the correlation between
visual acuity and age in our sample was low
(r= 0.25), likely because we measured visual acuity
while participants were wearing their habitual
correction.

In addition to the normative data, we present data
on eight example patient cases (see Table 5).
Patients with Macular Degeneration that severely
impacted their daily life (Case 1–2) failed several
tasks of the Oxford Visual Perception Screen but
their profile of scores is not indicative of any
visual perceptual impairment that the Oxford
Visual Perception Screen screens for and can there-
fore not be mistaken for a visual perception issue.

Patients with cataract, glaucoma or dry eye with
no to little reduction in near visual acuity and only
a mild effect on daily life (Case 3–5) performed
well on all tasks of the Oxford Visual Perception
Screen. Cases 6–8 were diagnosed with visual per-
ceptual difficulties following an extensive neuro-
psychological assessment with the Rivermead
Perceptual Assessment Battery. Case 6 failed
across all tasks of the Oxford Visual Perception
Screen and had no subjective complaints about
their vision. This profile is indicative of severe cor-
tical blindness. However, their performance in the
cancellation task was better than would be expected
from a blind patient. Case 7’s scoring profile
showed signs of prosopagnosia by failing the Face
Recognition task, a visuo-constructive deficit as
indicated by a low score on Figure Copy task,
alexia, and neglect dyslexia (low score on bothmea-
sures in the Reading task). They reported that
naming colours was difficult and when objects are
moving fast ‘their brain can’t keep up’, which is
indicative of akinetopsia and achromatopsia. Case
8’s scoring profile was indicative of optic aphasia
(failure on Picture Naming, but not on Semantic
Info, Global Shape Perception, Item Counting, or
Simple Feature Perception), and alexia and neglect
dyslexia (low score on both measures in the
Reading task).

Discussion

With the Oxford Visual Perception Screen, stroke sur-
vivors can be screened for 15 visual perceptual impair-
ments. Our normative data of 107 neurologically
healthy older volunteers provide a standardised bench-
mark for normal performance on the Oxford Visual
Perception Screen. The scores on the tasks were
highly skewedwithmany healthy volunteers obtaining
themaximum score on each task. Based on our norma-
tive data, we have calculated 5th centile cut-off scores
for normal performance on each task. The Oxford
Visual Perception Screen was designed as a screening
tool. Thismeans it is not designed to comprehensively
diagnose visual perception problems. Instead, the
results of the Oxford Visual Perception Screen
should provide pointers to which perceptual

6 Clinical Rehabilitation 0(0)



difficultiesmight be present, in order to support refer-
ral for comprehensive assessment and inform interim
rehabilitation advice.

The Oxford Visual Perception Screen aims to fill
the gap in existing visual perception assessments
for a quick and easy to use screening tool that is
accessible for stroke survivors. Although some
existing tests like the Rivermead Perceptual
Assessment Battery3 and the Occupational
Therapy Adult Perception Screening Test8 have
excellent psychometric properties,22–24 they are
not always feasible to complete with stroke survi-
vors at the acute stage because of their length,
because of reliance on verbal communication, or
because cumbersome testing materials that make
it difficult to complete at bedside. These practical
barriers mean existing screening tests are not
often used in clinical settings.9 With the develop-
ment of the Oxford Visual Perception Screen, we

focused on practicality and key requirements as
identified by health professionals. The Oxford
Visual Perception Screen is a screening test that
takes 15 min, making it feasible for stroke survi-
vors with limited concentration in the first few
days after a stroke. Health professionals can learn
to administer, score and interpret the Oxford
Visual Perception Screen by watching a 20-min
video. In addition, the Oxford Visual Perception
Screen is portable and compact, making it feasible
to be completed at bedside. Through these features,
the Oxford Visual Perception Screen has the poten-
tial to change the screening for visual perception
impairments in clinical practice.

A strength of the study is the age range of our
normative sample: 45% of our volunteers were
above 80 years old and the average age was
74.2 years old (SD= 11.2). A limitation is the educa-
tion level and ethnicity in our normative sample.

Figure 1. Distribution of age of the participants in our normative sample (in dark, N= 107) compared to the

distribution of age of stroke patients admitted to hospital in England, Wales and Northern Ireland between April 2022

and March 2023 (in light, N= 91,162; source:19).

Vancleef et al. 7



Seventy-three percent of our volunteers completed
higher education compared to only 28% in the
general population of England and Wales.25 In add-
ition, nearly all our participants were of white ethni-
city. The effect of education and ethnicity on
performance in visual perception tasks is debat-
able26,27 with some studies highlighting the need
for ethnicity specific normative data for neuro-
psychological tests.28,29 In future, the effect of edu-
cation and ethnicity on performance in the Oxford
Visual Perception Screen should be further explored.

A second limitation are the prerequisites for the
Oxford Visual Perception Screen. Patients need to
have a good understanding of the language to com-
prehend the instructions and understand the answer
options. In addition, a basic education with literacy
is a condition for the Reading task. Furthermore,
our normative data showed that a minimum near
visual acuity of 0.7 logMAR with habitual correc-
tion (equivalent to 6/30 or 20/100 Snellen and
0.20 decimal acuity) is required for the Reading
task. The other tasks of the Oxford Visual

Table 2. Demographic details of participants in our normative sample.

Mean SD Counta Percent

Age (years) 74.21 11.24

Gender

Man 36 34

Woman 71 66

Ethnic origin

White 105 98

Unknown 2 2

Education

No qualifications 3 3

Below secondary education 7 7

Secondary education 5 5

Upper secondary and advanced

further education

9 8

Higher education 81 76

Unknown 2 2

Handedness

Ambidextrous 3 3

Left-handed 8 7

Right-handed 96 90

Visual acuity (logMAR) 0.12 0.19

Glasses

None 12 11

Distance glasses 14 13

Reading glasses 40 37

Varifocal or bifocal glasses 49 46

Eye conditions

None 64 60

Cataracts 23 21

Dry eye 3 3

Glaucoma 5 5

Macular Degeneration 5 5

Unsure 4 4

Other 9 8

aThe count data in each category of glasses and eye conditions do not add up to 107 because some participants worn multiple type of

glasses (e.g. reading and distance glasses) or had multiple eye conditions.
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Figure 2. Distribution of scores for each task of the Oxford Visual Perception Screen (version 2.1). The top graph

shows the scores of all tasks with a range of scores between 0 and 4. The bottom row of graphs shows the Reading

speed in the Reading task in words per minute (no minimum or maximum), the number of correctly read complex

words in the Reading task (maximum 10), the Object- and Space-based asymmetry scores (minimum possible score of

−30 and maximum of 30) and the score on the Figure Copy task (maximum 60). A small amount of vertical jitter was

added to the scores to show overlapping data points and better reflect the distribution of the scores. For instance, the

dots around the number 4 in the Picture Naming task all represent participants with a score of exactly 4 out of 4 on

the task. The horizontal spread of the dots is proportionate to the number of data points at that value. The short

horizontal lines indicate the cut-off scores for each task of the Oxford Visual Perception Screen (version 2.1). For

clarity, these lines were placed on the division line between ‘impaired’ and ‘unimpaired’ scores rather than at the

location of the cut-off value. For instance, the cut-off value for the Picture Naming task is 3, but the short horizontal

line is places slightly lower to show that a score of 3 is still within the normal range, while a score of 2 is only observed

in less than 5% of our normative sample and therefore indicative for an impairment.

Vancleef et al. 9



T
ab

le
3.

D
e
sc
ri
p
ti
ve

st
at
is
ti
cs

fo
r
e
ac
h
ta
sk

o
f
th
e
O
x
fo
rd

V
is
u
al
P
e
rc
e
p
ti
o
n
Sc
re
e
n
(v
e
rs
io
n
2
.1
).

O
u
tc
o
m
e
m
e
as
u
re

p
e
r
ta
sk

N
1

M
e
d
ia
n

IQ
R

5
th
ce
n
ti
le

1
0
th
ce
n
ti
le

In
d
ic
at
iv
e
fo
r
‘im

p
ai
rm

e
n
t’

Se
lf
-E
va
lu
at
io
n

Su
b
je
ct
iv
e
co
m
p
la
in
ts

‘Y
e
s’

A
k
in
e
to
p
si
a

‘Y
e
s’

A
ch
ro
m
at
o
p
si
a

‘Y
e
s’

P
ic
tu
re

N
am

in
g

1
0
7

4
4
–
4

3
4

L
o
w
e
r
th
an

3

Se
m
an
ti
c
In
fo

1
0
7

4
4
–
4

3
4

L
o
w
e
r
th
an

3

G
lo
b
al
Sh
ap
e
P
e
rc
e
p
ti
o
n

1
0
7

4
4
–
4

3
3

L
o
w
e
r
th
an

3

It
e
m

C
o
u
n
ti
n
g

1
0
7

4
4
–
4

4
4

L
o
w
e
r
th
an

4

Si
m
p
le
F
e
at
u
re

P
e
rc
e
p
ti
o
n

1
0
7

4
4
–
4

4
4

L
o
w
e
r
th
an

4

F
ac
e
R
e
co
gn
it
io
n

1
0
7

4
4
–
4

2
.3

3
L
o
w
e
r
th
an

3

R
e
ad
in
g

N
e
gl
e
ct

d
ys
le
x
ia

1
0
5

1
0

1
0
–
1
0

9
9

L
o
w
e
r
th
an

9

A
le
x
ia
(w

p
m
)

1
0
5

1
3
8
.5

1
2
2
.1
–
1
5
0

9
3
.5

1
0
3

L
o
w
e
r
th
an

9
4

C
an
ce
lla
ti
o
n

O
b
je
ct

as
ym

m
e
tr
y

1
0
7

0
0
–
0

0
an
d
0

0
an
d
0

L
o
w
e
r
th
an

0
o
r
h
ig
h
e
r
th
an

0

Sp
ac
e
as
ym

m
e
tr
y

1
0
7

0
0
–
0

−
2
an
d
2

−
1
.7

an
d
2

L
o
w
e
r
th
an

−
2
o
r
h
ig
h
e
r
th
an

2

F
ig
u
re

C
o
p
y

To
ta
l

1
0
7

6
0

5
9
–
6
0

5
6

5
7

L
o
w
e
r
th
an

5
6

St
ra
te
gy

5
1

N
o
t
d
ra
w
in
g
b
ig
re
ct
an
gl
e
fi
rs
t

a
N
o
t
al
l
o
u
tc
o
m
e
m
e
as
u
re
s
ar
e
av
ai
la
b
le
fo
r
e
ac
h
p
ar
ti
ci
p
an
t.
Tw

o
p
ar
ti
ci
p
an
ts
co
u
ld
n
o
t
co
m
p
le
te

th
e
re
ad
in
g
ta
sk

d
u
e
to

lo
w
vi
su
al
ac
u
it
y.
T
h
e
F
ig
u
re

C
o
p
y
st
ra
te
gy

w
as

o
n
ly

re
co
rd
e
d
in

5
1
p
ar
ti
ci
p
an
ts
d
u
e
to

an
ad
m
in
is
tr
at
iv
e
e
rr
o
r.

10 Clinical Rehabilitation 0(0)



Perception Screen have not been tested in people
with poorer near vision than 0.8 logMAR (equiva-
lent to 6/38 or 20/125 Snellen and 0.16 decimal

acuity). Finally, a note should be made about any
cognitive (e.g. executive functions), communica-
tion (e.g. aphasia) or physical impairments (e.g.

Table 4. Effect of age, gender and visual acuity on the Oxford Visual Perception Screen (version 2.1) performance.

Coefficient Z p

Picture Naming

Age 0.1518 2.5843 0.0098

Gender 0.1373 0.1882 0.8507

Visual acuity 1.6894 1.006 0.3144

Semantic Info

Age 0.033 1.0216 0.307

Gender −1.755 −2.6516 0.008

Visual acuity 2.309 2.1668 0.0302

Global Shape Perception

Age 0.007 0.3016 0.7629

Gender −0.328 −0.6386 0.5231

Visual acuity 3.102 3.3215 0.0009*

Item Counting

Age 0.2294 0.7416 0.4584

Gender −19.323 −0.0027 0.9979

Visual acuity −7.5032 −0.8299 0.4066

Simple Feature Perception

Age 0.0448 0.8868 0.3752

Gender −0.8603 −0.9282 0.3533

Visual acuity 3.2349 1.9398 0.0524

Face Recognition

Age 0.0945 3.605 0.0003*

Gender −0.7307 −1.9722 0.0486

Visual acuity 1.2644 1.5236 0.1276

Reading: Alexia (wpm)

Age −0.6921 −3.5019 0.0007*

Gender 2.0869 0.4575 0.6483

Visual acuity −36.7893 −2.8486 0.0053

Reading: Neglect dyslexia

Age −0.0141 −0.6954 0.4868

Gender 0.051 0.1022 0.9186

Visual acuity 1.0431 0.9561 0.339

Cancellation: Object asymmetry

Age 0.0172 1.822 0.0714

Gender −0.1166 −0.5392 0.5909

Visual acuity −0.0256 −0.0474 0.9623

Cancellation: Space asymmetry

Age −0.0032 −1.4771 0.1427

Gender −0.0511 −1.0412 0.3002

Visual acuity −0.0038 −0.0309 0.9754

Figure Copy: Total

Age 0.0241 3.1046 0.0019

Gender 0.2535 1.4083 0.159

Visual acuity 2.238 6.5682 <0.0001*

*p-values below 0.0015.
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arm weakness, fatigue) that might have an influ-
ence on performance, and thus for the Oxford
Visual Perception Screen to be conducted follow-
ing first-line screening on these aspects (e.g. with
the Oxford Cognitive Screen13).

As a third limitation, the current study does not
evaluate the diagnostic accuracy, reliability and val-
idity of the Oxford Visual Perception Screen, for
which work is ongoing. To evaluate the diagnostic
accuracy (e.g. sensitivity, specificity and false posi-
tive and false negative rate), a comparison must be
made between impairment classifications of patients’
visual perception based on the Oxford Visual
Perception Screen and on a gold standard test for
visual perception. The current data do not allow
such evaluation. This will need to be addressed in
future research. Although the design choices and
case examples provide some initial evidence of val-
idity this is only preliminary. For instance, the
Oxford Visual Perception Screen was designed so
common ophthalmological conditions in elderly
people30 lead to a different pattern of scores and mis-
takes compared to the visual perceptual impair-
ments. The case series indeed suggest that
although patients with severe ocular conditions can
fail some of the tasks in the Oxford Visual
Perception Screen, their mistakes can usually be
explained by their ocular condition and/or their
profile of failed tasks does not correspond to any
of visual perceptual impairments that the Oxford
Visual Perception Screen screens for. In the future,
the effect of common sensory vision conditions
like cataracts, glaucoma and macular degeneration
could be systematically evaluated in a sample for
which detailed optometric and ophthalmological
information is available. Until then, a note should
be made of any ophthalmological or sensory vision
problems that might affect the interpretation of the
Oxford Visual Perception Screen scores. In addition,
research into test-retest reliability and inter-rater reli-
ability will show if the Oxford Visual Perception
Screen test scores are stable across test sessions
and examiners. A sufficiently powered validation
study with stroke survivors assessing convergent
and divergent validity is essential to develop the
evidence-base to support the use of the Oxford
Visual Perception Screen in clinical practice.

In sum, here we presented a new standardised
screening tool for visual perception following
stroke along with normative data and cut-offs.
Following future validation research, the Oxford
Visual Perception Screen has the potential to
improve the detection of visual perception difficul-
ties after stroke and support the planning of subse-
quent in-depth assessment and decisions on interim
rehabilitation advice until a diagnosis is confirmed.
The Oxford Visual Perception Screen is available to
download at https://oxvps.webspace.durham.ac.uk/.

Clinical messages

• The Oxford Visual Perception Screen pro-
vides a standardised assessment to system-
atically screen nearly all stroke survivors
for visual perception difficulties.

• The Oxford Visual Perception Screen
screens for 15 different visual perception
impairments in 10 short tasks.

• Normative data of 107 healthy older volun-
teers provide a benchmark for normal per-
formance on the Oxford Visual Perception
Screen through cut-off scores for each task.

• The Oxford Visual Perception Screen
makes screening for visual perception diffi-
culties more accessible through a quick
15-min assessment that is easy to adminis-
ter and interpret by health care profes-
sionals from various disciplines.
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