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ABSTRACT

Aim: Neuropsychological tests of visuo-spatial exploration, line bisection, and drawing are typically employed
for diagnosing unilateral spatial neglect (USN), but updated norms, including those for left and right biases,
are still lacking. This study aims to standardize administration and scoring of the most widely used USN tests,
providing regression-based norms and equivalent scores (ES) of a comprehensive set of old and new visuo-
spatial indexes. These include asymmetry in the allocentric and egocentric spaces, execution times, as well
as measures of productive symptoms (e.g., perseverations) and constructional apraxia in an Italian sample.
Methods: A sample of 270 neurologically healthy participants (139 females, mean age: 60.57 +12.79 years)
completed a neuropsychological battery including line bisection, line/star/geometrical item cancellations,
copy of simple and complex drawings, the clock drawing test, and a new representational neglect test. Multiple
regressions estimated the effects of age, education, and gender. Non-parametric tolerance limits and ES were
calculated on ranked adjusted scores.

Results: Regression analyses showed significant influences of age and education across tasks; both predicted
execution time and spatial asymmetry in cancellations, constructional apraxia in drawings, and clock drawing
accuracy. Education specifically predicted perseverations in cancellations, while age specifically predicted
cancellation accuracy and perseverations in drawing tasks. Gender only influenced line bisection and, along
with age and education, accuracy in the butterfly memory test.

Discussion: This work provides updated norms for standard and novel visuo-spatial indexes in the assessment
of USN and associated disorders, with standardized procedures to guide clinical assessment and support
neglect rehabilitation.
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Introduction

Unilateral Spatial Neglect (USN) is a neuropsychological syn-
drome featuring difficulty in paying attention to, interacting
with and reporting events from the contralesional hemis-
pace, which is not caused by lower-level sensory, motor
disorders, or both (Heilman & Valenstein, 1979; Vallar &
Ronchi, 2022). USN most commonly results from acquired
brain lesions involving intra- and inter-hemispheric connec-
tions with temporo-parietal circuits of the right hemisphere,
causing impairments in the contralateral left side of space
(Corbetta & Shulman, 2011; Lunven & Bartolomeo, 2017;
Vallar & Perani, 1986).

The view that USN is a unitary disorder was questioned by
findings showing that patients may exhibit evidence of USN
in one but not in another task, putatively assessing the same
disorder. These double dissociations are evidence that two
independent processes are involved in the two tasks (Vallar,
2000). In extra-personal space and in the tasks for which
the present study provides norms, patients may show left
USN in line bisection but not in target cancellation, and vice
versa (Halligan & Marshall, 1993), in visuo-spatial mental
images but not in physical extra-personal space and vice versa
(Anderson, 1993; Bisiach et al., 1981; Coslett, 1997; Guariglia
et al.,, 1993). More generally, as a multi-componential
disorder, USN may manifest in different sectors of space:
personal space (the patient’s own body); peri-personal or near
extra-personal space (within arm reach); far extra-personal
space (beyond arm reach); imaginal (mental images) and
physical space. USN may also manifest in different sensory
modalities, jointly or separately (e.g., visual vs. tactile, De
Renzi et al., 1970; Pierce et al., 2022; Vallar et al., 1991).
Other dimensions include spatial reference frames. Egocentric
USN (body-centered, viewer-centered) is defined relative
to the body or to the body parts, namely the mid-sagittal
plane, the eyes, the head, and the hand, whereas allocentric
USN is defined relative to the intrinsic axes of the object
(Halligan et al., 2003; Vallar & Bolognini, 2014; Vallar &
Maravita, 2009; Vallar & Ronchi, 2022; e.g., neglect dyslexia,
Vallar et al., 2010). Along an input/output dichotomy, a
distinction has been drawn between perceptual and premotor
components of USN. Perceptual USN refers to the inability to
consciously perceive, and consequently report, stimuli located
on the contralateral side of space. Premotor neglect includes
two different deficits, unilateral directional hypokinesia and
akinesia (Coslett et al., 1990; Husain et al., 2000; Sapir
et al., 2007), and refers to the failure to execute movements,
fully or partially, towards the contralateral hemispace, even
when using the unaffected limbs (the upper limb is typically
assessed). This disorder has been investigated using exper-
imental variants of the line bisection task, such as indirect
viewing of the line through a video camera and a monitor,
each of which could be moved independently into the right or
left side of space (Coslett et al., 1990). Similar manipulations
have been applied to the line cancellation task, in which the
direct view of the stimuli is also prevented through a 90°
angled looking glass (Tegnér & Levander, 1991). However,
these methods are too complex to be implemented as tests
suitable for clinical assessment. A test putatively assessing

perceptual and response biases is the Landmark Task (Milner
et al., 1993), in which participants judge the relative length
(shorter/longer) of pre-bisected line segments. In right brain-
damaged patients with left USN, a rightward bias in all
conditions suggests a contralateral directional hypokinesia.
Conversely, directional biases related to the segment length
and required responses suggest a perceptual bias. Normative
data for a variant of Milner et al.’s (1993) task have been
collected in healthy participants by Capitani et al. (2000).
Finally, another type of output-related deficit sometimes
discussed in the context of USN is motor neglect, the
inability to perform movements using the contralateral limbs,
mimicking a primary motor deficit (Laplane & Degos, 1983).
In addition to the previously-mentioned “defective” signs,
such as failing to explore the contralateral side of space,
USN patients may also show “productive” manifestations. The
distinctive feature of such manifestations is, rather than the
lack of behaviours appropriate to the situation, the production
of gratuitous actions, such as graphic perseverations or the
manifestation of delusional beliefs that are inappropriate
with respect to the setting (Vallar, 1998; Vallar & Calzolari,
2018). One of the most frequent productive phenomena,
usually shown in target cancellation and drawing tasks, is
the presence of perseverations. These have been distinguished
in simple forms, which are the tendency to overscore a
target already drawn, and complex forms, which are extra
productions, such as drawing new targets, or other unre-
lated graphical productions (e.g., the signature). Neurological
patients can show neglect errors (i.e., omissions) without
perseverations, and vice versa; omissions and perseveration
errors do not seem to correlate (Pia et al., 2009; Rusconi et al.,
2002; Vallar et al., 2006). About one third of patients with uni-
lateral spatial neglect show simple recurring perseverations in
target cancellation tasks (Na et al., 1999; Nys et al., 2006),
with the stimulus type and spatial disposition influencing
their occurrence (Ronchi et al., 2012). Moreover, persevera-
tive errors could also be found in drawing, especially in mem-
ory conditions, suggesting that visuo-exploratory task with
fewer constraints elicit more productive symptoms (Ronchi
et al., 2009). Despite their co-occurrence, the presence of dou-
ble dissociations, the absence of correlation between defective
and productive manifestations, and their different neural
substrates suggest that defective and productive behaviours
in USN may reflect two distinct mechanisms: perseveration
appears to be associated with defective response inhibition,
whereas omissions are linked to an ipsilesional bias of spatial
attention and representation, which may trigger and facilitate
the presence of productive behaviours (Ronchi et al., 2009).
Another frequent visuo-spatial disorder following brain
damage is constructional apraxia. This deficit, which can
be caused by right and left brain lesions, is characterized
by a patient’s inability to assemble or construct objects-
whether drawing, building, or arranging items-in space
(Russell et al., 2010). Like some manifestations of USN,
constructional apraxia involves an altered processing which
is object-based, but does not impact one specific part of
the space. It can be underdiagnosed in clinical settings
(Demeyere & Gillebert, 2019) and often is not the first
focus of rehabilitation programs (Okamoto & Mano, 2023).
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Interestingly, this disorder can be disregarded in the acute
phase of the brain lesion, when visuo-spatial neglect signs are
more prevalent and disabling, but it may persist pervasively
in the chronic phase of the disease after the improvement
or recovery of USN (Song et al., 2025). By consequence, a
correct detection of constructional apraxia manifestations,
even within the framework of neglect evaluation, seems
important both for diagnosis and for targeting rehabilitation
of symptoms that may persist longer after the brain lesion.

In clinical practice, USN is usually assessed through
the observation of the patients’ behavior in performing
activities of everyday life (e.g., the Catherine Bergego
Scale—CBS, Bergego et al., 1995; Chen et al., 2015) and by
administering psychometric tests of visuo-spatial attention,
mostly performed in the peri-personal space. Among them are
cancellation, line bisection, and drawing tasks. In cancellation
tasks, participants must cross out target stimuli such as
lines (Albert, 1973), letters (Diller & Weinberg, 1977), bells
(Gauthier et al., 1989), stars (Wilson et al., 1987), and apples
(Bickerton et al., 2011), in arrays of stimuli with different
numbers of distractors. Line bisection requires participants
to mark the perceived midpoint of a horizontal line (Fortis
et al.,, 2010). Lastly, in drawing tasks, participants may be
asked to copy an image (a single object or multiple elements)
or to draw an object from memory (Bisiach & Vallar, 2000;
De Renzi, 1982; Gainotti et al., 1972; Halligan & Marshall,
1993; Spinnler & Tognoni, 1987). In addition to these tasks,
USN can also be assessed in representational (imaginal) space.
Imaginal USN may be examined, requiring patients to recall
items located on the two sides of a highly familiar place,
seen “with the mind’s eye” from a given vantage point. Such
items may include buildings and shops, as in the “Piazza del
Duomo di Milano” (Bisiach et al., 1981) or the “Piazza dei 500
in Roma” (Guariglia et al., 1993), objects in a room (Bisiach
& Luzzatti, 1978; Guariglia et al., 1993), cities on a map of
France (Rode et al., 1995), or Place Neuve in Geneva (Ortigue
et al., 2003). This procedure requires retrieval from long-term
memory of topographical and semantic information, which
might, for the purpose of performing the task, be temporarily
stored in a short-term visuo-spatial retention system, such as
Baddeley and Lieberman’s (1980) “visuo-spatial scratchpad”
conceived as a mental screen on which spatial information
can be represented. When patients show contralateral neglect
of visuo-spatial representational space, that part of the mental
screen may be inoperative, or the process of scanning it may
be impaired.

While paper-and-pencil tests are widely used in clinical
practice, they have some limitations. First, performance on
paper-and-pencil tests does not necessarily reflect the func-
tioning of patients in real-life conditions. Functional scales,
such as the Catherine Bergego Scale, have the advantage of
describing the behaviours of patients in everyday activities
but suffer from the subjectivity of the examiner’s judgement.
Another limitation of paper-and-pencil tasks is that they assess
mainly the peri-personal space component. Over the past two
decades, several computerized and virtual reality (VR) tools
have been developed (reviews in Giannakou et al., 2022;
Ogourtsova et al., 2017; Sorita et al., 2025; Terruzzi et al.,
2024). Although they offer the possibility of more controlled
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stimulation and measurement conditions (e.g., duration of
stimulus presentation, recording of response speed, etc.)
within more complex and interactive activities, VR and com-
puterized tasks are frequently lacking proper validation and,
like paper-and-pencil ones, often assess USN primarily in peri-
personal space, even if attempts of VR tasks for far space eval-
uation are on record. Despite these potential advantages of
VR and computerized tools, paper-and-pencil tests are still the
most widely used in the clinical setting, because of their easy
application and interpretation, presence of extensive norma-
tive validation, and low costs (Moore et al., 2022; SINP, 2024).

To detect USN, even in its mild manifestations, standard-
ized, reliable administration, and scoring procedures are
required, as indicated by the most recent Italian national
clinical guidelines for neglect (SINP, 2024). Tests should
have adequate psychometric properties, including a range
of scores adequate to capture the presence and variety of
lateralized disorders associated with the syndrome (including
attentional and representational signs, perceptual and
visuo-motor components), and normative data collected in
the Italian population, but exportable to other culturally
similar international settings, after adaptation. Yet, most
commonly used paper-and-pencil tests lack recent and
comprehensive normative data; indeed, besides some new
recent standardization (Mancuso et al., 2015, 2019; Wilson
et al., 2010), several other references are old or provide
only partial normative data (e.g., Albert, 1973; De Renzi,
1982; Gainotti et al., 1972; Halligan & Marshall, 1993; Moore
et al., 2022; Spinnler & Tognoni, 1987; Vallar et al., 1994).
Considering population trends, particularly the increase in
average age, educational, as well as visuo-spatial skills due
to a more diffuse use of technological devices, there is a
need to update and extend norms for different components of
attentional and representational processing.

Moreover, as stated previously, considering that USN is a
complex syndrome that can manifest with non-spatial atten-
tional alterations (Robertson et al., 1995; Robertson et al.,
1998), as well as associated “positive symptoms,” it is impor-
tant to have normed indexes and procedures assessing also
these aspects, since they can indeed influence the evalua-
tion of spatial lateralized performances (see Huygelier et al.,
2020). It is also important to note that despite the clear
prevalence of left USN following right hemisphere injury,
the occurrence of right USN after left brain injury is not
uncommon, but there are very few validated tests with nor-
mative data for this type of spatial bias (Esposito et al., 2021;
Veronelli & Vallar, 2025).

In the light of these considerations, the present study
aims to: (1) define a detailed set of quantitative norms and
structured guidelines for the administration and scoring of an
extensive number of components of left and right USN, with
the use of a wide number of tests including line bisection,
cancellations tasks for egocentric and allocentric USN, copy
of drawings, drawings from memory; (2) develop a new test
for representational neglect “the North Italy Cities test”, and
not only for visuo-motor components, as imaginal neglect
involves a defective representation of the internally visualized
space, which, as described previously, can be selectively
compromised; (3) derive a comprehensive set of performance
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indexes as well as additional parameters such as execution
times, perseverations, and signs of apraxia, for a better char-
acterization of the patients’ performance; (4) provide updated,
regression-based norms of defective performances of such
indexes with Equivalent Scores (ES), to correctly interpret
patients’ results and difficulties.

The accurate assessment of multiple spatial components
that may be impaired is a main clinical need to correctly diag-
nose USN. Evaluating only a subset of symptoms encounters
the risk of underdiagnosing patients, with potential conse-
quences in terms of functional disability. The precise iden-
tification of the impaired functions would help predict which
difficulties patients may encounter in daily activities (such as
navigation, reading, or using objects), and, in turn, monitor
the effectiveness of rehabilitation.

Methods
Participants and sample size estimation

Two hundred and seventy healthy participants (139 females,
131 males; mean age: 60.57 £12.79 years, range: 40-89;
mean educational level: 11.58 +4.65 years, range: 5-18)
were recruited in Lombardy, Northern Italy. All participants
took part in this study on a voluntary basis, recruited
through announcements and personal referrals. Recruitment
and screening of participants were conducted by trained
examiners through an interview to verify the inclusion
criteria. All participants were Italian speakers, native or fluent
Italian speakers (i.e., resident in Italy for at least twenty
years), and right-handed. They reported no neurological or
major psychiatric diseases, nor any visual impairments. All
had normal or corrected-to-normal vision. Medical histories
were also reviewed to exclude relevant visual or medical
conditions that could affect task performance. The sample was
stratified into five age levels (40-49 years, 50-59 years, 60—
69 years, 70-79 years, >80 years) and four schooling levels,
i.e., primary school (up to 5 years of education), middle school
(6-8 years), high school (8-13 years), university (>13 years)
(See Table 1). The lower age limit of 40 years was chosen in
order to reflect the most representative age range for stroke
occurrence (Feigin et al., 2025). The study was approved by
the Ethics Committee of Ethics Committee of IRCCS Istituto
Auxologico Italiano (ID: 25C122). All participants provided
their written informed consent. In accordance with previous
normative studies (e.g., Aiello et al., 2022a, 2022b, 2022c),
the minimum sample size for ES-based norms was estimated
at N =193 (G*Power 3.1.9.6; Heinrich-Heine-Universitit
Diisseldorf, Germany) for a multiple regression, assuming
a small-to-medium effect size (f2 = 0.075), 1-8 = 0.90,
a = 0.05, and three predictors (i.e., the three demographic
predictors: age, education, and gender). By consequence,
our sample fitted perfectly and exceeded the sample size
requirements for these analyses.

Materials and procedures: Neuropsychological
USN tests battery
The following tests for assessing USN were administered:

cancellation tasks, line bisection, drawing by copy and from
memory tasks, and a new test for representational neglect.

Table 1 Sample stratification for age, education, and gender

M/F Age

Education 40-49 50-59 60-69 70-79 >80
5< 0/0 4/4 5/9 6/8 5/5
6-8 13/8 8/12 8/5 6/9 2/3
9-13 11/13 9/15 7/11 6/6 3/2
>13 9/13 11/5 9/6 6/3 3/2

Note: Cells show male/female (M/F) ratio for each co-occurrence.

All of them were paper-and-pencil tasks, where the stimuli
were printed on an A4 sheet of paper, which was placed
horizontally in front of the participant, aligned to their mid-
sagittal plane. The paper was always fixed on the table with
adhesive tape positioned in its middle in order to hold it
firmly in place. No restrictions were imposed on participants
regarding their eyes and head movements. The examiner was
seated in front of the participant, aligned with his/her body
midline. A detailed description of the administration and
scoring procedures of each task, as well as the stimuli, is
reported in the Supplementary Materials. For an overview of
all tests included in the battery. Moreover, some examples of
scoring, to clarify how to apply the proposed scoring to the
patients’ errors, are also provided in the Supplementary Mate-
rials. It should be clarified that the terms “contralesional” and
“ipsilesional” are used in the context of clinical application.
However, since validation was conducted on healthy subjects,
their interpretation should refer to the left or right side of
space relative to the body midline, rather than the presence
of a lesion, see Table 2.

Line bisection task
In the line bisection task, participants were asked to mark
the subjective midpoint of six horizontal black lines of three
different lengths (10, 15, 25 cm; all 2 mm in width; 2 items
per length).

The main score was the mean percentage deviation from
the exact half of the line, as a standardized convention (e.g.,
Ferber & Karnath, 2001; Fortis et al., 2010; Schenkenberg
et al., 1980), calculated across all lines, with positive values
indicating rightward and negative values leftward deviations.
Separate norms were also derived for short, medium, and long
lines (see Supplementary 1: Line Bisection).

Cancellation tasks
In the cancellation tasks, participants were asked to identify
and mark all target stimuli presented on a sheet of paper,
while ignoring the distractor stimuli. Each target could be
marked with just one line. Three cancellation tests were
administered: line cancellation, star cancellation, and the
cancellation test of full geometrical items.

Line cancellation
This test is a modified version of Albert’s line cancella-
tion (Albert, 1973). Target stimuli consisted of 40 segments
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Table 2 Overview of all tests included in the battery
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TYPE OF TASK

TYPE OF NEGLECT

TEST

SCORING INDICES

Perceptual / (visuo-motor
exploration)
processing task

Visuo-motor exploration of
spatial space task

Egocentric neglect in
peripersonal
space

Egocentric neglect in
peripersonal
space

Egocentric and allocentric

neglect in peripersonal space

Egocentric neglect in
peripersonal
space

Line Bisection
(Supplementary 1)

Line Cancellation
(Supplementary 2.1)

Star Cancellation
(Supplementary 2.2)

Circle Cancellation
(Supplementary 2.3)

Triangle Cancellation
(Supplementary 2.3)

Copy of a Daisy
(Supplementary 3.1)

Copy of a Butterfly
(Supplementary 3.2)

Total Simple Drawings
(Daisy + Butterfly)

% Rightward Deviation
(all lines, 10 cm, 15 cm,
25 cm);

% Leftward Deviation
(all lines, 10 cm, 15 cm,
25 cm)

Accuracy;

R/L Asymmetry;
Perseveration Score;
Perseveration Index;
Execution Time

Accuracy;

R/L Asymmetry;
Perseveration Score;
Perseveration Index;
Execution Time

Accuracy;
Egocentric R/L
Asymmetry;
Allocentric R/L
Asymmetry;
Perseveration Score;
Perseveration Index;
Execution Time

Accuracy;
Egocentric R/L
Asymmetry;
Allocentric R/L
Asymmetry;
Perseveration Score;
Perseveration Index;
Execution Time

Accuracy;
Asymmetry;
Perseveration Score;
Apraxia

Accuracy;
Asymmetry;
Perseveration Score;
Apraxia

Total Accuracy;
Total Perseveration
Score

(continued)
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Table 2 Continued.

TYPE OF TASK TYPE OF NEGLECT

TEST

SCORING INDICES

Egocentric and allocentric

neglect in peripersonal space

Imagery and Visuo-motor
exploration Egocentric neglect in

peripersonal space

Imagery task Representational neglect

Representational neglect and

Copy of 5 Elements
Complex Drawing
(Supplementary 3.3)

Copy of Two Daisies
(Supplementary 3.4)

Copy of Geometrical
Figures
(Supplementary 3.5)

Memory Drawing of a
Daisy
(Supplementary 4.1)

Memory Drawing of a
Butterfly
(Supplementary 4.2)

Total Memory
Drawings

(Daisy + Butterfly)
Clock Drawing Test
(Supplementary 5)

Northern Italy Cities
Test (Supplementary 6)

Accuracy;

Egocentric Accuracy;
Allocentric Accuracy;
R/L Asymmetry;
Perseveration Score;
Apraxia

Accuracy;

Egocentric Accuracy;
Allocentric Accuracy;
R/L Asymmetry;
Perseveration Score;
Apraxia

Accuracy;

Egocentric Accuracy;
Allocentric Accuracy;
R/L Asymmetry;
Perseveration Score;
Apraxia

Accuracy;
R/L Asymmetry;
Perseveration Score

Accuracy;
R/L Asymmetry;
Perseveration Score

Total Accuracy;
Total Perseveration

Numbers;
Hands;

Total;

R/L Asymmetry;
Perseveration

Rightward Asymmetry;
Leftward Asymmetry

For each test, the table reports the corresponding task category (Vallar & Bolognini, 2014), the type of neglect assessed, and the computed scoring
indices. Supplementary materials provide detailed descriptions and scoring procedures for each task. Notes: R = rightward; L = leftward.

pseudo-randomly distributed on a horizontally oriented A4
sheet. Lines were arranged symmetrically in four columns of
10, and no distractors were present (see Fig. S1).

Star cancellation
This test is a modified version of the star cancellation task of
the Behavioural Inattention Test battery (BIT; Wilson et al.,
1987; Wilson et al., 2010). Stimuli consisted of 60 smaller
target stars (30 on the right and 30 on the left side) and 76
distractors (i.e., bigger stars, words, and letters) displayed on
a horizontally-oriented A4 sheet (see Fig. S2).

Cancellation task of full geometrical items

This task is a modified version of that by Ota et al. (2001)
that allows for discriminating between “egocentric” and “allo-
centric” forms of USN. It consists of two tests: circle cancel-
lation and triangle cancellation. In the Circle Cancellation
test stimuli consisted of 20 full target circles and 40 semi-
circle distractors with a missing portion on either the left
or right side (see Fig. S3). In the Triangle Cancellation test
stimuli consisted of 20 full triangles and 40 pseudo-triangle
distractors, half with missing portions on the left and half on
the right (see Fig. S4).
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From the cancellation tasks, the following scorings were
derived (see Supplementary 2.1-2.4): accuracy score (i.e.,
total number of crossed-out targets), asymmetry score (i.e.,
difference between targets cancelled on the right and left
sides), perseveration score (i.e., not-requested additional
marks), perseveration index (i.e., ratio of perseverative
marks to total targets cancelled), and execution time
(i.e., total time, in seconds, to complete the task). In the
cancellation task of full geometrical items, an additional
allocentric asymmetry score was calculated (i.e., difference
between marked distractors with left opening and those with
right opening, Supplementary 2.3-2.4).

Copy drawing tasks
In these tasks, participants were asked to replicate drawings
presented on a sheet of paper, in the lower part of the sheet
(i.e., below the model), as accurately as possible. Four copying
tasks were administered: two simple drawings (copy of a daisy
and a butterfly) and three more complex figures (five-element
complex drawing, two daisies, and geometrical shapes).

Copy of simple drawings

On the upper of two different A4 sheets (vertically oriented),
models of a daisy and of a butterfly were presented, each one
on a single sheet. The participant was asked to copy the draw-
ing in the lower part of the sheet. The daisy was made up of
three elements: corolla, stem, and two leaves (one on the right
and the other on the left; veins were not assessed for scoring)
(see Fig. S5). The butterfly was made up of the body, two
antennas (one on the right, the other on the left of the body),
and four wings (two on the right and two on the left); wings
and antennas were symmetrical to the body (see Fig. S6).

From the simple drawing copy tasks the following scorings
were derived (see Supplementary 3.1 & 3.2): accuracy score
(i.e., degree to which each element was correctly copied),
asymmetry score (i.e., difference between the accuracy in
the right and in the left sides of the figure), perseveration
score (i.e., extra or redundant lines/elements added during
copying), and constructional apraxia score (i.e., overall
quality of the copied drawing, from accurate to unrecogniz-
able drawing). In addition, two total scores were calculated:
total simple-drawing accuracy (i.e., sum of accuracy scores
for daisy and butterfly) and total simple-drawing persevera-
tion (i.e., sum of perseveration scores for daisy and butterfly).

Copy of complex drawing
Five-element complex drawing

This is a modified version of the complex drawing task of
Gainotti et al. (1972). The model was presented at the top
of the sheet, placed horizontally. The participant was asked
to copy a figure containing five elements, drawn along a
horizontal line that represents the ground. From left to right,
there were two trees, a house, and two pine trees. The sheet
can be divided into left and right elements; with respect to the
central element, the house door and circular window belong
to the left side, whereas the square window and chimney
belong to the right side (see Figs. S7 and S8).
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Two daisies copying

This is a modified version of the drawing task of Halligan and
Marshall (1993). The participant was asked to copy a model
showing two daisies in a pot presented in the upper part of
a vertically oriented A4 sheet. Each daisy consisted of one
corolla, one stem, and three leaves (two of which were on the
right side and one on the left side of the stem) (see Figs. S9
and S10).

Geometrical shapes copying
Three aligned geometrical shapes were presented in the upper
part of an A4 sheet. From left to right: (1) a circle split into
four quarters by a cross, (2) a rhombus, and (3) a square (see
Figs. S11 and S12).

From the complex drawing copy tasks the following scor-
ings were derived (see Supplementary 3.3-3.5): accuracy
score (i.e., degree to which each element was correctly
copied), egocentric, space-based accuracy score (i.e., omis-
sions relative to the contralesional side of the figure), allocen-
tric, object-based accuracy score (i.e., omissions relative to
the contralesional half of each element), asymmetry score
(i.e., difference between omissions on the left and right sides),
perseveration score (i.e., extra or redundant lines/elements
added during copying), and constructional apraxia score
(i.e., overall quality of each element, from accurate to unrec-
ognizable).

Daisy and butterfly drawing from memory
In these tasks, participants were required to draw a daisy
and a butterfly from memory. For each drawing, the following
scores were derived (see Supplementary 4.1-4.2): accuracy
score (i.e., degree to which each element was correctly repro-
duced), asymmetry score (i.e., difference between accuracy
in the right and left sides of the figure), and perseveration
score (i.e., extra or redundant lines/elements added during
drawing). In addition, two total scores were calculated: total
memory-drawing accuracy (i.e., sum of accuracy scores for
daisy and butterfly) and total memory-drawing persevera-
tion (i.e., sum of perseveration scores for daisy and butterfly).

Clock drawing task
The participant was given a pre-drawn empty circle, presented
in the middle of a vertically oriented A4 sheet (See Fig. S13).
The participant’s task was to write all the hour numbers in the
correct positions, as on a regular clock, and to draw the hands
pointing to 11:10.

The following scorings were derived (see Supplementary
5): accuracy score (i.e., correctness placement of numbers
and clock hands), asymmetry score (i.e., difference between
errors in the right and left halves of the clock), and persever-
ation score (i.e., extra or redundant lines/elements added to
numbers, hands, or other parts of the clock).

The North Italy cities test
In this test, the participant was asked to imagine a map
of Northern Italy (including the regions: Piemonte, Valle
d’Aosta, Liguria, Lombardia, Emilia-Romagna, Veneto,
Trentino Alto Adige, Friuli Venezia Giulia) divided into two
equal parts by the city of Brescia, which was represented
in the middle of the map (see Fig. S14 and Fig. S15). The
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participant was required to recall all the cities located on the
right and left sides of this division. One minute was given for
recalling the cities on each side.

The following scorings were derived (see Supplementary
6): the total number of cities recalled on the right and left
sides, and the asymmetry score (i.e., difference between the
number of cities listed on the right and left sides).

Analyses

Normative values to define the defective cut-offs for spatial
(right side- or left-side biases), perseverative, or construc-
tional deficits were derived by means of the ES method, a
normalized 4-level scale system (ranging from O to 4 points)
largely employed in Italian standardization studies, which
allow deriving cut-off scores in terms of equivalent points
that facilitate the interpretation of patients’ performance and
allow to compare scores across tasks with different scores
range (Aiello & Depaoli, 2022; Capitani & Laiacona, 2017;
del Cacho-Tena et al., 2024; Spinnler & Tognoni, 1987).
First, a stepwise regression is calculated to adjust raw scores
for significant demographic predictors among age, educa-
tion, gender, and their transformations. Stepwise regression
was used to select relevant demographic predictors. While
this approach may increase the risk of Type I error and
yield unstable models, and no additional sensitivity analyses
were performed, its application is consistent with previous
regression-based normative studies (e.g., Bolognini et al.,
2022; Hubbard et al., 2008; Lannoo & Vingerhoets, 1997).
To enhance transparency, we have added model fit statistics
and confidence intervals for all coefficients in Table S2.
When necessary, transformed demographic variables (e.g.,
logarithmic, inverse or cubic) were employed to identify
the strongest association between predictors and raw scores
(Aiello & Depaoli, 2022; del Cacho-Tena et al., 2024). This
follows the standard practice in regression-based normative
studies for neuropsychological testing, where scores often
have skewed distributions and non-linear relationships with
demographic factors (e.g. Aiello et al., 2022a; Fortis et al.,
2010; Laiacona et al., 2000). Subsequently, outer and inner
tolerance limits (oTL; iTL) were identified on ranked adjusted
scores (ASs) to provide a non-parametric, interval estimate
of cut-off values. ASs<oTL are attributed an ES = 0, i.e., an
“impaired” performance, whereas ASs>Mdn have an ES = 4,
i.e., a “high-end normal” performance (>50™ percentile). ASs
included between the oTL and the Mdn are subdivided into
three further ability levels, whose thresholds are identified via
a z-score-based approach: ES =1 (i.e., “borderline”), ES = 2
(i.e., low-end normal performance), ES = 3 (i.e., normal per-
formance). ASs falling between the oTL and the iTL fall under
the ES = 1 but cannot be considered either below or above
the cut-off.

For the asymmetry scores (including the performance on
the line bisection test), norms for both leftward and rightward
asymmetries are provided.

All analyses were carried out with jamovi 2.5 (the jamovi
project, 2024), and R Statistical Software 4.1.2 (R Core
Team, 2021) within the R-Studio environment (RStudio Team,
2020). The significance level was set at « = 0.05. Following
the common practice in neuropsychological normative studies

(Spinnler & Tognoni, 1987), no correction for multiple
comparisons was applied.

Results

Descriptive statistics of raw scores (means, medians, standard
deviations, and ranges) are provided in Table S1. Adjustment
equations for raw scores are reported in Table 3, whereas
derived cut-off values, outer and inner tolerance limits, as
well as ES can be found in Table 4. When no effect of
age, education, or gender was observed, the corresponding
adjustment equation is not provided, and the cut-off based
on the raw score should be considered. A calculation sheet
with implemented adjustment equations is provided in the
Supplementary Material.

Several scores were predicted by different transformations
of age (all Ps <.048) and education (all Ps <.038). In partic-
ular, age influenced performance in cancellation tasks (i.e.,
older participants have slightly lower accuracy and longer
execution times), copy drawing (i.e., older participants show
more perseverations), memory and clock drawing tasks (older
participants have reduced accuracy), and in the asymmetry
score of the North Italy Cities test. Education influenced
execution time in cancellation tasks and apraxia scores in
copy drawing tasks, but also accuracy scores in memory
and clock drawing tasks. Finally, gender only influenced
deviations in the line bisection bias (females showed greater
leftward deviations; P <.001), and the accuracy in drawing a
butterfly from memory (females were overall more accurate
than males; P <.005).

For scores where performance was close to the ceiling or
floor levels for most participants (e.g., asymmetry indices and
perseveration scores in cancellation and drawing tasks; see
Table 4 for the full report), the score range was insufficient to
calculate the full range of ESs; therefore, for these parameters,
the outer tolerance limit is provided as a cut-off value.

Discussion

In the present study, we developed regression-based norms
for the Italian population for the most widely used paper-
and-pencil tests for USN assessment. These tests are largely
employed in clinical practice because of their ease of use,
low cost, and a well-established diagnostic utility (Moore
et al., 2022; SINP, 2024). Among them are measures for both
egocentric and allocentric neglect, including line bisection,
cancellation (lines, stars, and full geometrical items), copying
tasks (from simple drawings, such as a daisy and a butterfly,
to more complex ones like five-element, two daisies, and
geometrical shapes), drawing from memory (daisy and but-
terfly tasks), representational drawing (clock drawing test)
and a new test for representational neglect, the North Italy
Cities test. The battery is primarily designed for experts in
neuropsychological assessment; it can also be employed by
other professionals after adequate training and following the
guidelines provided.

Having updated, population-specific normative data with
adequate psychometric properties is essential to improve the
accuracy of USN diagnosis and better capture the variety of
associated impairments (Aiello et al., 2022d; SINP, 2024).
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Table 3 Adjustment equations

Archives of Clinical Neuropsychology, 2026, Vol. 41, Issue 3 + 9

Test

Index

AS equation

Line Bisection

Line Cancellation

Star Cancellation

Circle Cancellation

Triangle Cancellation

Copy of a daisy

Copy of a butterfly

Total score simple drawings (daisy and
butterfly)

Copy of 5 Elements complex drawing

All lines: % Deviation
10-cm lines: % Deviation
15-cm lines: % Deviation
25-cm lines: % Deviation
Accuracy

Asymmetry
Perseveration Score
Perseveration Index
Execution Time

Accuracy
Asymmetry
Perseveration Score
Perseveration Index
Execution Time

Accuracy

Egocentric Asymmetry
Allocentric Asymmetry
Perseveration Score
Perseveration Index
Execution Time

Accuracy

Egocentric Asymmetry
Allocentric Asymmetry
Perseveration Score
Perseveration Index
Execution Time

Accuracy
Asymmetry
Perseveration Score
Apraxia

Accuracy
Asymmetry
Perseveration Score
Apraxia

Total Accuracy

Total Perseveration score
Accuracy

Egocentric

Accuracy

Allocentric Accuracy
Asymmetry
Perseveration Score
Apraxia

RS +1.417312*[(gender)-0.5148148)]
RS +1.236515*[(gender) -0.5148148)]
RS +1.599813*[(gender) -0.5148148)]
RS +1.415608*[(gender) -0.5148148)]
RS-0.099409*[In(100-age)-3.611272)]
RS + 0.075527*[In(edu)-2.357039)]
RS-1.025498*[(1/edu)-0.105054]

No adjustment
RS-0.387157*(age-60.57037)-
38.45276*[(1/edu)-0.105054]

RS + 0.000002*[(age”"3)- 252296.97037]
No adjustment
RS-2.230893*[(1/edu)-0.105054]
RS-0.03732*[(1/edu)-0.105054]
RS-0.000073*[(age”3)-252296.97037)-
94.87775*[(1/edu)-0.105054]

No adjustment

No adjustment

RS + 0.273726*[In(100-age)-3.611272)]
No adjustment

No adjustment

RS +15.20439*[In(100-age)-
3.611272)-27.13393*[(1/edu)-0.105054]
No adjustment

No adjustment

RS 4 5.943978*[(1/age)- 0.017275]

No adjustment

No adjustment

RS+ 15.64932*[In(100-age)-
3.611272)-26.52381*[(1/edu)-0.105054]
No adjustment

No adjustment

RS-0.000001*[(age”3)- 252296.97037]
RS-0.076697*[In(100-age)- 3.611272]
No adjustment

No adjustment

RS + 0.375044*[In(100-age)- 3.611272]
RS +1.165346*[(1/edu)- 0.105054]

No adjustment

RS-0.000002*[(age” 3)- 252296.97037)]
No adjustment
No adjustment

No adjustment
RS-0.79133*[(1/edu)-0.105054]
No adjustment

RS + 0.000098*[(age”2)-
3831.82963] + 7.35392*[(1/edu)-
0.105054]

(continued)
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Table 3 Continued.

Test Index

AS equation

Copy of two daisies Accuracy
Egocentric

Accuracy

Allocentric Accuracy

Asymmetry

Perseveration Score

Apraxia
Accuracy
Egocentric
Accuracy

Copy of geometrical figures

Allocentric Accuracy

Asymmetry

Perseveration Score

Apraxia

Memory drawing of a daisy Accuracy

Asymmetry

Perseveration Score

Memory drawing of a butterfly Accuracy

Asymmetry

Perseveration Score

Total score of memory drawings Total Accuracy

(daisy + butterfly)

Total Perseveration Score
Clock Drawing Numbers

Hands

Total Accuracy

Asymmetry

Perseveration score

North Italy Cities Asymmetry

No adjustment
No adjustment

No adjustment

No adjustment

RS +17.8681*[(1/age)- 0.017275]
RS +1.405891*[(1/edu)- 0.105054]
No adjustment

No adjustment

No adjustment

No adjustment

AS = RS+ 0.146203*[In(100-age)- 3.611272]
AS = RS-0.233113*[In(100-age)-

3.611272) +1.233568*[(1/edu)-0.105054]
No adjustment

No adjustment

No adjustment

RS-0.275256*[In(100-age)-

3.611272) + 3.01753*[(1/edu)-0.105054]-
0.174358*(gender-0.5148148)]

No adjustment

No adjustment

RS-0.249975*[In(100-age)-

3.611272) + 3.850206*[(1/edu)-0.105054]-
0.226216*(gender-0.5148148)]

No adjustment

RS + 0.000096*[(age”2)-

3831.82963) +4.539185*[(1/edu)-0.105054]
RS + 0.133469*[sqrt(age)-

7.739267) + 2.470652*[(1/edu)-0.105054]
RS +0.020094*(age-

60.57037) + 6.894949*[(1/edu)-0.105054]
No adjustment

No adjustment

AS = RS-0.000223*[(age”2)- 3831.82963]

Notes: “Gender” was coded as 0 = male, 1 = female. AS = Adjusted Score; RS = Raw Score.

In line with previous standardization studies, our results
confirm that factors such as age, education, and gender signif-
icantly influence test performance and should be considered
when defining cut-off scores (Spinnler & Tognoni, 1987).
These demographic effects, while sometimes limited in mag-
nitude (e.g., gender), contribute to the regression-based nor-
mative equations and to the adjustment of raw scores, thereby
improving clinical interpretation at the individual level.

As for the representativeness and generalizability of the
battery, although participants were recruited in Lombardy,
the sample covered a wide range of socio-educational levels
and included individuals from both urban and rural areas,
supporting its representativeness at least for the Italian popu-
lation. Notably, visuo-spatial performance has been shown not
to substantially differ across Italian regions (e.g., Aiello et al.,

2022b; Dapor et al., 2025). Moreover, most NeBa indices
are based on non-linguistic visuo-spatial functions with low
cultural demands and are therefore likely transferable to other
socio-culturally comparable contexts, in line with previous
studies that have successfully used visuo-spatial batteries or
norms developed for one country in a different one (e.g., BIT,
line bisection tasks). An exception is the North Italy Cities
representational task, which is intrinsically geographically
specific, similar to other tasks for representational neglect
(e.g., Map of France, Place Neuve).

When comparing our results with existing available nor-
mative data, we identified both similarities and differences.
For example, in the line bisection task, we found a gender
effect that was not reported in the Batterie d’Evaluation
de la Négligence Spatiale (BEN) (Azouvi et al., 2002), but
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the cut-off values are not directly comparable, due to dif-
ferences in line lengths (5 cm and 20 cm). Instead, our
results (0TL > 4.44% and < —6.67%) differ slightly from those
previously reported in Italian samples (see Fortis et al., 2010:
>5.75% and < —8.17%), potentially increasing test sensitivity
for detecting mild forms of USN. In addition, we also provide
separate norms for different line lengths. Indeed, neglect-
related difficulties may change depending on the lines’ length,
with mild forms of neglect sometimes emerging only when
longer lines are presented (Vallar & Ronchi, 2022). Indeed,
a length effect has been found in neglect patients, in other
USN assessment tasks as well, such as the Brentano Illusion
Test, where different line lengths lead to distinct biases in
participants’ performance (Facchin et al., 2021). Moreover, in
patients with USN, shorter lines may induce the well-known
cross-over effect (Doricchi et al., 2005), thus mitigating the
spatial bias for longer lines. Therefore, if all line lengths are
averaged together, the lateralized attention effect may be less
detectable, thus masking minor signs of the disorder. Having
different values is then useful for a more precise evaluation.
For the cancellation tasks, despite differences in the number of
stimuli, our cut-offs align with previous ones from the Italian
version of the BIT (see accuracy and asymmetry scores in lines
and stars tasks: Wilson et al., 2010). However, at variance
with the BIT, which does not distinguish between rightward
and leftward omissions (a score > 3 is defective in all par-
ticipants), we obtained a different threshold for leftward
omissions (< — 4). When comparing our geometrical item can-
cellation task with the Apple Cancellation Test, standardized
by Mancuso et al. (2015) on an Italian sample, which showed
no significant effects of gender, age or education on accuracy
or asymmetry scores in either egocentric or allocentric space,
we found an age effect on allocentric asymmetry—consistent
with the original standardization by Bickerton et al. (2011).
Moreover, although direct comparisons of cut-off values are
not possible due to differences in stimuli, we also found
significant effects of age and education on execution time.

Importantly, given the multifactorial nature of USN and its
frequently associated non-lateralized deficits, we have inte-
grated the classic horizontal asymmetry scores (calculated for
rightward and leftward deviations) with measures assessing
non-spatial attentional dysfunctions and “positive symptoms,”
such as execution times, perseverations, and constructional
apraxia measures, which are frequently observed in brain-
damaged populations, including USN patients.

USN patients typically show ideomotor slowing, not only
due to spatial selective attention deficits but also because
of broader non-lateralized attentional impairments. Indeed,
individuals with USN show attentional deficits even in the
ipsilesional hemispace (Husain et al., 1997; Husain & Rorden,
2003; Robertson, 2001; Robertson et al., 1995), including
prolonged attentional blink (Husain et al., 1997), impaired
sustained attention over time (Duncan et al., 1999; Robertson
et al.,, 1995), and deficits in trans-saccadic spatial work-
ing memory, where patients fail to remember previously
inspected locations (Husain et al.,, 2001; Malhotra et al.,
2005). These attentional deficits may interact with the spa-
tial attention deficits, further increasing the severity of the
neglect syndrome (Bartolomeo & Chokron, 2002; Husain &

Rorden, 2003). Measuring test execution time thus provides
an additional indicator of the spatial exploration impairments,
beyond the lateralized omission deficits, because slower or
inconsistent responses may reflect the influence of these non-
lateralized attentional impairments on task performance. Fur-
thermore, having unlimited time for task execution may allow
patients to possibly compensate for their deficits, potentially
leading to the underestimation of the severity. On the other
hand, setting time constraints may bring about difficulties
in search strategies and attentional allocation that could not
be visible with accuracy-based measures alone, providing a
more comprehensive evaluation of USN. Even if the proposed
tests have been administered without time limits in healthy
participants, a cut-off for maximum time of exploration allows
clinicians to provide time constraints during neuropsycholog-
ical assessments.

In addition to execution time, perseveration errors were
also considered, both in cancellation and drawing tasks. The
term “perseveration” refers to productive aspects of the per-
formance, ranging from the simple repetition of a previously
marked target to the addition of extra targets that are sub-
sequently crossed out, or to the inclusion of unrelated pro-
ductions (e.g., the participant’s signature or grass under the
daisies drawings) (Ronchi et al., 2009, 2012; Rusconi et al.,
2002). The present cancellation tasks allow deriving a perse-
veration score and a perseveration index. The perseveration
score quantifies the absolute number and complexity of errors,
giving more weight to complex and freely added elements
(e.g., the signature). On the other hand, the perseveration
index assesses the “density” of perseverative behaviors on the
portion of the space explored, considering only extra marks
added in the target areas. These measures capture different
aspects of perseveration and allow a more precise evaluation
of neglect: whereas the perseveration score is more related to
qualitative differences in error types, the perseveration index
focuses on the concentration of errors relative to accurate
performance. Within the same logic, a perseveration score has
been computed for drawing tasks, where previous evidence
in neurological patients has shown that test requests that are
more complex and less constrained can elicit more complex
and perseverative productions (Ronchi et al., 2009).

The present normative data also extend to the assessment
of constructional apraxia, a heterogeneous set of deficits
with different manifestations depending on the side of the
lesioned hemisphere (Gainotti & Trojano, 2018). Recent evi-
dence (Song et al., 2025) shows that in stroke patients, signs
of constructional apraxia may be overlooked in the acute
post-stroke phases, being masked by the more pronounced
spatial biases of USN. Therefore, constructional apraxia may
be underdiagnosed in USN patients, and novel and more
sensitive methods for its detection are necessary for an early
diagnosis.

In addition to these new indices, we also calculated
normative data for both rightward and leftward deviations,
so as to render tests sensitive also to right-sided USN. Indeed,
right-side USN has received relatively little attention, as
most research has focused on left-sided neglect due to its
higher reported prevalence. However, there is wide variability
regarding neglect prevalence, which may be due to the
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sensitivity of the tests used to assess the disorder (Bowen
et al., 1999; Esposito et al., 2021). Only a small number of
normative studies have addressed both directions (e.g., some
subtests of the BEN battery), but we believe that this approach
is essential: right-side neglect tends to be diagnosed more
frequently in clinical practice when specifically assessed,
highlighting the importance of appropriate diagnostic tools.
Moreover, cut-off values for the rightward deviation bias,
featuring the performance of patients with right hemisphere
injury, cannot be directly used to classify the opposite
leftward bias in the case of right-sided neglect. Indeed, our
results, as well as literature concerning spatial processing
in healthy participants (Bowers & Heilman, 1980; Jewell &
McCourt, 2000) and spatial bias in patients (Azouvi et al.,
2002), show that scores may change significantly depending
on the direction (e.g., in the line bisection test the oTL is 4.44
for rightward and — 6.67 for leftward deviation, or, in the
North Italy Cities test the oTL is 3.23 for rightward and —6.73
for leftward asymmetry). These differences underscore the
importance of having different normative values to accurately
detect and classify both left- and right-sided USN.

Finally, we introduced a new test assessing pure represen-
tational neglect, excluding the influence of motor components
typically present in drawing from memory tests. Drawing
inspiration from the map of France test (Rode et al., 1995,
2007), we developed the North Italy cities test, which focuses
on the mental representation of familiar geographical space,
without requiring any drawing or motor output. One limi-
tation of the present task must be considered, namely, the
focus on northern Italian cities, to which not every participant
might be familiar. Further validation studies are needed to
assess its broader applicability.

Regarding the limitations of this study and future direc-
tions, some aspects should be noted. First, a formal screening
of visual disorders was not conducted in our sample; however,
the participants’ self-reported medical history excludes the
presence of visual impairments that could potentially com-
promise task performance, and the examiner’s monitoring
of participants’ performance during the testing also excludes
the possibility that they suffered from visual impairments
relevant to the present data collection. Another apparent
limitation of the present standardization is that, since nor-
mative data were collected on a healthy population, some
scores resulted in ceiling effects (e.g., asymmetry and per-
severation scores). This may reduce sensitivity in detecting
very mild USN forms. However, the relatively broad score
ranges and the inclusion of different tests with multiple
subscores in our battery help to preserve the recognition of
subtle deficits. To detect suspected mild neglect forms, the
administration of more demanding cancellation, drawing, and
computer-based tests (e.g., with many stimuli, distractors,
and complex visual search paradigms), more sensitive to
small lateralized attentional deficits (Esposito et al., 2021),
is recommended (Vallar & Bolognini, 2014). In addition to
these considerations, while it provides extensive normative
data, standardized administration guidelines, and automated
scoring tools, with reference to worldwide used tests for some
USN symptoms, future studies are needed for their cross-
cultural adaptation; for this reason, we also provided detailed

Supplementary Materials in English. Moreover, of interest
will be the development of novel composite indices (e.g.,
integrating accuracy, execution time, and asymmetry scoring)
to further refine the characterization of spatial and non-spatial
attentional deficits.

Despite this, the NeBa battery offers an important contribu-
tion to current clinical practice, providing updated normative
data in healthy individuals, with novel scoring methods,
and offering administration guidelines along with automated
scoring tools. This improves the psychometric assessment
of visuo-spatial deficits, allowing for the capture of multi-
ple components of USN impairments useful for improving
neuropsychological diagnosis and for guiding the rehabili-
tation plan. For example, excessive performance slowness
may indicate the need for intervention to improve attention,
high perseveration scores can suggest opting for inhibitory-
control and switching exercises with reduced distractors, and
higher allocentric neglect scores may lead to adopting object-
centered strategies alongside global scanning strategies.

Overall, the present study offers a complete and well-
validated USN assessment battery with updated norms in a
large sample of Italian participants. Based on the multivarious
nature of USN, and the presence of multiple components
which can be selectively affected (Saj et al., 2018; Vallar &
Ronchi, 2022; Verdon et al., 2010), we suggest the following
guidelines to be adopted in clinical practice, with a mini-
mal assessment that should include the following tasks: line
bisection, one or two cancellation tasks (if only one test, a
test assessing ego- and allo- centric components should be
used), one complex element drawing, one drawing from mem-
ory and, if administrable given the cultural constraints, the
pure representational task. Finally, to facilitate its adoption
in clinical practice, and possibly its translation and use in
other countries, we have provided detailed guidelines for test
administration and scoring in the Supplementary Materials.

Supplementary material

Supplementary material - which includes instructions for
administering and scoring the NeBa, including stimuli and
protocols for each test is available at Archives of Clinical
Neuropsychology online.
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