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Abstract. Purpose: This study provides an update on recent research findings concerning neglect and its impact on functional
outcome. The review covers studies published during the past ten years.
Methods: A systematic review was carried out on reports drawn from electronic databases (MEDLINE and PSYCHLIT, January
1996–August 2005) and identified from the lists of references in these reports. Unpublished reports, articles in other than the
English language, and studies with non-human and non-adult subjects were excluded. The selection criteria were met by 26
articles.
Results: 15 of the 26 studies recruited heterogeneous patient groups (patients with right and left and/or unspecified lesions).
The results from homogeneous groups (right hemisphere patients) were more consistent, emphasizing neglect as an independent
predictor of functional outcome. Studies with homogeneous patient groups used consecutive series of patients, standardized
measures of neglect, and a broader concept of functional outcome (both motor and cognitive items) than those with heterogeneous
patient groups. Follow-ups longer than one year were very rare.
Conclusions: Neglect has a significant negative impact on functional outcome, either as an independent predictive factor or in
connection with other variables. The results, however, are inevitably affected by differences in patient samples and in the methods
used in assessing neglect and functional outcome. Research focusing on homogeneous patient groups and especially on left
hemisphere patients is needed. Neglect should be assessed with a standardized test battery rather than a single test, and functional
outcome should be measured with scales consisting of cognitive, social and motor items. Also longer follow-ups are needed to
verify the long-term functional outcome of neglect patients.
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1. Introduction

Neglect is characterised by failure to orient, report,
or respond to stimuli located predominantly on the side
opposite to the site of the brain lesion. The condition
cannot be explained by either primary sensory or motor
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deficits [20]. In everyday life, patients with neglect of-
ten fail to shave or dress the left side of their body, fail
to attend to events and people situated on the left, and
collide with objects to their left. Several authors have
found that presence of neglect predicts poor function-
al recovery and inability to manage activities of daily
living (ADL) after stroke [8,24,25,28]. However, there
are also conflicting findings which emphasize the im-
pact of anosognosia instead of neglect on poor recov-
ery and functional outcome [14,39]. These apparent
discrepancies may be due to differences in patient se-
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lection, the methods used in assessing neglect and out-
come, and the amount of time elapsed between stroke
onset and assessment.

Neglect is a heterogeneous syndrome and several dif-
ferent subtypes have been reported (e.g. motor neglect,
personal neglect, visual neglect, representational ne-
glect) [44]. Neglect can also be classified according to
spatial domains, such as peripersonal (reaching space),
personal (body space), extrapersonal (far space), and
representational space [44]. Most tests are designed to
evaluate neglect in the peripersonal space (e.g. line bi-
section, visual scanning and cancellation, copying and
drawing). In addition, there are some tests measuring
other than peripersonal space, e.g. the Fluff test [10] or
Comb and Razor/compact task evaluating the personal
domain [48]. It is unlikely then that any single test can
provide a sufficient evaluation of all forms of neglect.
The sensitivity of different neglect tests varies wide-
ly according to their ability to measure the underlying
deficits [18]. One of the most frequently used test bat-
teries in clinical practice and neglect research is the Be-
havioural Inattention Test (BIT) [46]. Another widely
used standardized test battery for screening neglect has
been developed by Pizzamiglio et al. [42].

Wade [45] says that the term ADL refers to the ba-
sic, physical functions that underlie normal living, such
as going to the toilet, dressing, and walking. This
definition stresses the purely motor aspects of recov-
ery, but there are also several comprehensive measures
that additionally take into account the cognitive and
social domains when evaluating overall disability after
stroke. The most widely used ADL scales are those
that emphasize motor functions, e.g. the Barthel Index
(BI) [31], the Katz ADL Index (KADLI) [27], and the
Rivermead Mobility Index (RMI) [11]. Well-known
extended ADL scales include the Functional Indepen-
dence Measure (FIM) [17], which comprises both mo-
tor and cognitive subscales, and the Frenchay Activities
Index (FAI) [21], which considers social activities as
well as motor and cognitive domains.

The presence of neglect and its impact on recovery
has received extensive attention in the literature, which
has been reviewed among others by Ferro and collabo-
rators [13]. The first author of this paper also provided
an overview in her dissertation [23]. However, we were
unable to find any recent systematic reviews.

Our review here gives a systematic update on re-
search findings concerning the influence of neglect on
functional outcome after stroke during the past ten years
(from January 1996 to August 2005). It covers the fol-
lowing aspects of neglect and patients’ functional re-

covery: patient selection, evaluation methods, timing
of the assessment(s) after stroke, and variables affecting
functional outcome.

2. Materials and methods

2.1. Definition of the main terms used in the search

Because there are so many different subtypes, ne-
glect is described in the literature by a variety of differ-
ent concepts. The terms that appear most frequently are
neglect andperceptual disorders. Some of the studies
we reviewed were concentrated on specific subtypes of
the clinical syndrome of neglect. Since we wanted to
include all these studies in our review, we started our
search with the general terms ofneglect or perceptual
disorders. In data analysis it was not possible to dis-
tinguish between the subtypes of neglect since most of
the studies were concerned with visual neglect.

Functional abilities were also described with a wide
range of definitions and at different levels of accuracy.
In our search we used the general term ofdaily living
in order not to exclude any study that might have been
focused on a specific functional ability. Studies select-
ed for inclusion in our review were to have used some
commonly known ADL scale.

2.2. Selection of articles

We used the same method that has been used in
earlier reviews [5,9,41] to identify the relevant litera-
ture. The first step was to search the Cochrane Library
database in order to see whether there were any recent
or ongoing reviews on this subject, but we found none.

All published studies reporting data on the impact
of neglect on functional outcome after stroke were in-
cluded in this review. Those studies were also included
that were primarily concerned to determine the effect of
neglect on daily living. Likewise, we chose to include
studies that were interested in general recovery from
stroke, provided that the data on the recovery of neglect
patients in activities of daily living could be examined
independently.

We searched MEDLINE and PSYCHLIT for arti-
cles published between January 1996 and August 2005.
The search was carried out using termsstroke, neglect,
perceptual disorders, anddaily living. The exclusion
criteria were as follows: 1) non-English articles, 2)
studies on non-human and 3) non-adult subjects (< 19
years) and 4) articles published before January 1996.
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We found 337 articles and read the abstracts of all of
them. Next, studies that were concerned exclusively
with the effects of a specific intervention method, case
reports, studies failing to specify any functional out-
come measure after stroke, theoretical articles or re-
views, and experimental studies were excluded. Nei-
ther book chapters nor published letters were included.
These criteria were met by 22 of the 337 abstracts. The
full articles of these 22 studies were reviewed and their
lists of references searched; this yielded four additional
articles. The total number of articles reviewed for this
study was thus 26.

For our review we collected data on the selection of
patients, the methods used to assess neglect and out-
come, the timing of assessment(s) and variables af-
fecting the functional outcome. All the studies were
checked by three independent reviewers.

3. Results

3.1. Demographic and clinical data

The sample sizes and patients’ characteristics are
described in Table 1. The number of patients in the
26 studies included in our review ranged from 32 to
602 (median 146), and their mean age from 57 to 76
years (not specified in three studies) [22,26,38] (medi-
an 68 years). Eleven (42%) [3,6–8,12,16,24,25,28,30,
34] of the 26 studies, recruited only right hemisphere
damaged patients (RH). Seven (27%) [32,33,35–37,40,
43] studies had both right and left hemisphere patients
(RH and LH) and five (19%) [1,2,15,22,47] studies in-
cluded RH and LH patient groups and also patients
whose lesion laterality was not classified (NUD). In
three (12%) [26,29,38] studies the patients’ lesion lat-
erality was not clearly stated (NUD). The etiology of
stroke (infarction, hemorrhage, or other) is given in
Table 1.

3.2. Patient selection

In 13 (50%) studies [7,8,12,15,24,26,28,29,33–37]
the patient sample was drawn from consecutive cases
of stroke, either at admission to general hospitals (n =
3) or to rehabilitation facilities (n = 9). The setting of
the consecutive cases was not specified in one [12] of
these studies. Five (19%) studies [3,25,30,32,43] re-
cruited selected groups of patients and four (15%) stud-
ies [1,2,40,47] were community-based. Three (12%)
studies [6,16,22] were retrospective and one (4%) was
a population-based study [38]. Table 2 provides a de-
tailed summary of patient selection in each subgroup.

Table 1
Sample sizes and characteristics of the subgroups in the 26 studies
reviewed

No. of studies

I Studies with only RH patients 11
of which:
only infarct patients 3
only hemorrhage patients 1
infarct and hemorrhage patients 3
infarct and hemorrhage and other patients 0
not specified 4
No. of patients 32–178 (Md 52)

II Studies with RH and LH patients 7
of which:
only infarct patients 0
infarct and hemorrhage patients 4
infarct and hemorrhage and other patients 1
not specified 2
No. of patients 100–602 (Md 157)

III Studies with RH, LH, and NUD patients 5
of which:
only infarct patients 0
infarct and hemorrhage patients 0
infarct and hemorrhage and other patients 1
not specified 4
No. of patients 119–279 (Md 248)

IV Studies with NUD patients 3
of which:
only infarct patients 1
infarct and hemorrhage patients 0
infarct and hemorrhage and other patients 1
not specified 1
No. of patients 100–179 (Md 146)

RH = Right hemisphere, LH= Left hemisphere,
NUD = Lesion laterality not classified,
Md = median.

3.3. Assessment methods and timing

3.3.1. Evaluation of neglect
Most of the studies concentrated on evaluating ne-

glect at a general level rather than classifying it in-
to subtypes. Neglect was assessed with a large vari-
ety of different tests, most of which assessed visual or
peripersonal forms of neglect (e.g. copying/drawing,
line bisection, cancellation tasks). In a few studies [1,
3,6,12] subtypes of neglect were specified at different
levels of accuracy, with evaluations presented for ex-
ample of personal and motor neglect. In 16 (62%)
studies [1–3,6–8,12,24,25,28,33–37,43]a standardized
test battery of neglect (the BIT or the four-test battery
of Pizzamiglio et al.) was conducted, whereas four
(15%) studies [22,26,30,40] applied two or more sepa-
rate tests (e.g. cancellation tasks, line bisection, copy-
ing and drawing). Five (19%) studies [15,16,29,32,47]
used only a single test to define neglect (e.g. cancel-
lation tasks, line bisection). One study [38] did not
specify its method of assessing neglect.
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Table 2
Patient selection

No. of studies

I Studies with only RH patients
of which:
consecutive series 6
selected groups 3
retrospective study 2

II Studies with RH and LH patients
of which:
consecutive series 4
selected groups 2
community based 1

III Studies with RH, LH and NUD patients
of which:
consecutive series 1
community based 3
retrospective study 1

IV Studies with NUD patients
of which:
consecutive series 2
population based 1

RH = Right hemisphere, LH= Left hemisphere, NUD= Lesion
laterality not classified.

Table 3
Occurrence of the six most frequently used functional outcome mea-
sures

No. of studies
Measure of outcome using this measure∗

Barthel Index 11
Functional Independence Measure 8
Length of Stay 4
Rivermead Mobility Index 4
Katz ADL Index 3
Frenchay Activities Index 3

∗Note: Several studies used more than one measure.

3.3.2. Functional outcome measures
In 13 studies [1,2,7,12,26,29,30,33–37,40] function-

al outcome was measured with scales designed to as-
sess motor abilities only (e.g. BI or KADLI); in nine
studies [3,6,8,15,16,22,28,32,43] it was measured with
scales assessing motor and cognitive abilities (e.g.
FIM; the Functional Autonomy Measurement System,
SMAF) [19]; and in three studies [24,38,47]with scales
assessing motor, cognitive and social abilities (e.g.
FAI). Another commonly used outcome measure was
length of stay, e.g. the time from stroke to discharge
to home. Table 3 lists the six most commonly used
functional outcome measures.

3.3.3. Timing of the first evaluation and the follow-up
studies

The timings of the first assessment (assessment of
neglect and related neurological and neuropsychologi-
cal disorders) and the follow-up measurements of func-

Table 4
Timing of assessments

No. of studies

1st evaluation (range: 1–378 days)
Interval between onset and 1st evaluation:
less than 1 week 6
1–4 weeks 8
more than 4 weeks 11
not specified 1

Follow-up times (range: 8 weeks to 3 years)
Interval between 1st evaluation and follow-up time:
up to 3 months 8
over 3 months, up to 6 months 4
over 6 months, up to 12 months 8
over 12 months 3
no follow-up 3

tional outcome are shown in Table 4. The first assess-
ment was made between 1 and 378 days after stroke.
Most typically, the first assessment took place more
than four weeks after onset (11 out of 26 studies). The
timing of the follow-ups varied from two months to
three years. The majority of the follow-up studies (16
out of 26) were performed either before three months [7,
8,12,16,26,29,34,40] or between 6 to 12 months [2,3,
15,22,24,25,28,47]after onset. Longer follow-ups than
12 months were rare [36–38]. In three studies [1,6,
32] no follow-up was conducted. One of these was a
cross-sectional study [6].

3.4. Main findings concerning outcome

With just one exception [40], all the 26 studies re-
viewed provided consistent results of the impact of ne-
glect on functional outcome. In most studies neglect
was addressed in general terms, without classifying it
into different subtypes. Only four studies [1,3,6,12]
made a distinction between subtypes of neglect, but
none of them specified the possible impact of these
subtypes on outcome.

In 11 studies [3,6–8,12,16,26,28,34,35,43] that used
multivariate analyses, neglect was reported to have an
independent predictive value on poor functional out-
come, while in six studies [1,22,24,33,36,37] neglect
had a predictive value together with one additional vari-
able (age, hemiparesis, severity of stroke, anosognosia,
other cognitive impairment). In eight studies [2,15,25,
29,30,32,38,47] neglect predicted poor functional out-
come in combination with more than one additional
variable.

The independent negative effect of neglect on func-
tional outcome was emphasized [3,6–8,12,16,28,34]
most particularly in studies with homogeneous RH
groups. These samples consisted mainly of consecutive
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series of patients [7,8,12,24,28,34], and they typically
used a standardized battery for assessing neglect [3,6–
8,12,24,25,28,34]. The most common functional out-
come scales used in these homogeneous RH groups
were the FIM [3,6,8,16,28] and the BI [7,30,34].

In heterogeneous patient groups (RH and LH; RH,
LH and NUD; NUD) neglect was most frequently men-
tioned as one of the variables affecting the outcome; it
was reported as having an independent predictive value
in only three studies [26,35,43]. There was greater vari-
ation in patient selection in these studies than in the ho-
mogeneous RH groups, even though the samples were
mainly based on consecutive series [15,26,29,33,35–
37]. For purposes of assessing neglect, a standardized
test battery was used in seven studies [1,2,33,35–37,
43]. In most of these studies [1,2,26,29,33,35–37,40]
the outcome was measured in terms of motor abilities
only, and the most common functional outcome mea-
sure was the BI. Six studies [15,22,32,38,43,47] used
functional scales measuring both motor and cognitive
abilities.

As was mentioned earlier, one study [40] concluded
that hemineglect per se has no negative prognostic val-
ue on functional outcome. Pedersen et al. [40] studied
602 consecutive stroke patients on admission. Visu-
al neglect was assessed with a single cancellation task
and anosognosia for hemiparesis and/or for hemianopia
was evaluated using the procedure of Bisiach et al. [4].
Functional outcome was assessed by the BI, which em-
phasizes motor recovery after stroke. The assessments
were made during the first week after admission, every
week during the hospital stay, and at discharge. The
authors suggested that anosognosia had an independent
value in the prediction of the BI at discharge from hos-
pital. However, the two forms of anosognosia were
treated together in the analyses, making it impossible
to determine which form of anosognosia was related to
outcome.

Two studies [29,32] included neglect in a broad cat-
egory of perceptual disorders, but offered no definition
of the concept of neglect. In both these studies neglect
was measured with a single test and the authors report-
ed that perceptual factors contributed significantly to
the outcome. Nevertheless, the independent value of
neglect was not specifically analysed in either of these
studies.

4. Discussion

The studies included in our review showed differ-
ences both in patient selection, in the accuracy of the

methods used to assess neglect and functional outcome,
and in the timing of the baseline and follow-up assess-
ments. Differences were also seen in the results con-
cerning the impact of neglect on functional outcome.
Some of the studies indicated that neglect is an inde-
pendent predictor of poor functional outcome, others
reported that neglect has an impact on functional out-
come only in connection with other factors. The re-
ported incidence of neglect and the definition of func-
tional outcome (purely motor versus motor, cognitive
and social) are probably influenced by the range of dif-
ferent methods used, which therefore undermines the
generalizability of the results.

The methods and criteria used in sampling the pa-
tients also varied. The samples included patients re-
ferred to rehabilitation centres as well as consecutive
series of patients from a certain district. Moreover, the
time intervals from stroke to the first assessments and
follow-up assessments differed markedly between the
studies. The last follow-up usually took place during
the first year after onset, but there were also studies
with very short follow-ups or no follow-up at all. The
functional outcome of neglect patients after stroke was
frequently evaluated in mixed or heterogeneous groups
of patients with left and right hemisphere hemorrhagic
or ischaemic stroke. Some studies even recruited pa-
tients whose type of stroke remained unclear. A mi-
nority of the studies reviewed concentrated on examin-
ing patients who only had hemorrhage [30] or patients
who only had brain infarction [24–26,28]. This means
that the outcome may be affected by a large number of
confounding factors. Longer follow-ups are therefore
needed to confirm the effect of neglect on long-term
outcome.

The studies reviewed also had different definitions
of the concepts of neglect and functional outcome and
used different methods of assessment. Most of the
studies addressed neglect as a general disorder, without
specifying its subtypes. The few studies that did cate-
gorize neglect into subtypes failed to specify whether
those subtypes had an effect on functional outcome.
Although most studies used a standardized test battery
of neglect, some were content to use a single task to
define neglect. As Halligan et al. [18] have pointed out,
however, neglect should not be assessed on the strength
of just one single task, because several tests are more
likely to uncover evidence of neglect than a single test.
The effect of mild residual neglect on functional out-
come was not evaluated in the studies reviewed, prob-
ably because of the lack of adequate tools available. In
addition, many functional outcome measures empha-
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size motor functioning instead of social and cognitive
abilities. There is a shortage of outcome measures that
take into account the specific features of cognitive dis-
orders and their impact on everyday functioning after
stroke. The variety in definitions and methods used in
assessing neglect and outcome therefore greatly com-
plicates the task of comparing the results.

A few comments are also in order on the limitations
of our review. The articles reviewed included five stud-
ies by Paolucci and collaborators [33–37], and the pa-
tient samples in some of their studies maybe be over-
lapping. The subjects in these studies were drawn from
a consecutive series of patients referred to a rehabili-
tation institution, thus representing a selected sample
of stroke patients, which should be taken into account
when generalizing our results. The rehabilitation set-
ting also affects the timing of first evaluation (usually
more than one month after onset), which may be an
additional confounding factor affecting the evaluation
of outcome. In addition, three studies by Appelros and
collaborators [1–3] were included. Two of these stud-
ies [1,2] included the same patients. The first study [1]
was confined to the acute phase of stroke, while the
second study [2] completed the results with a one-year
follow-up. There were also two other studies [6,32] that
involved no follow-up, but that evaluated neglect and
functional outcome at the same point of time. These
studies were included in the review because they met
the inclusion criteria of our study and because we want-
ed to illustrate the wide range of studies from which
the conclusions concerning the poor prognostic value
of neglect have been drawn.

To conclude, the role of neglect in predicting func-
tional outcome after stroke depends on how and when
the variables are measured, what other predictors are
included in the multivariate analyses and how the pa-
tients are selected. The terminology used in the studies
reviewed lacked consistency, and very few of the stud-
ies provided detailed definitions of the concept of ne-
glect. This needs to be borne in mind when interpreting
the results of the studies reviewed.

Our review suggests several recommendations for
future research. First, it would be important to focus
on homogeneous patient groups so that generalizations
can be made on at least those patient groups. Sec-
ondly, more research is needed that focuses on LH pa-
tient groups with right-sided neglect and their function-
al outcome. The third recommendation for future re-
search is that it should assess various forms of neglect
with a standardized test battery rather than a single test,
and functional outcome with measures that consist of

motor, cognitive and social items. This would provide
a more coherent and broader foundation for assessing
the neglect syndrome and the relationship of its dif-
ferent subtypes to the outcome, and thus increase the
reliability and comparability of studies.
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Whyte, E. Lavadas, F. Frassinetti and H.B. Coslett, Hemispa-
tial neglect: subtypes, neuroanatomy, and disability,Neurolo-
gy 62 (2004), 749–756.

[7] T.P.Cassidy, S. Lewis and C.S. Gray, Recovery from visuospa-
tial neglect in stroke patients,J Neurol Neurosurg Psychiatry
64 (1998), 555–557.

[8] L.R. Cherney, A.S. Halper, C.M. Kwasnica, R.L. Harvey and
M. Zhang, Recovery of functional status after right hemisphere
stroke: relationship with unilateral neglect,Arch Phys Med
Rehabil 82 (2001), 322–328.

[9] K.D. Cicerone, C. Dahlberg, J.F. Malec, D.M. Langenbahn,
T. Felicetti, S. Kneipp, W. Ellmo, K. Kalmar, J.T. Giancino,
J.P. Harley, L. Laatsch, P.A. Morse and J. Catanese, Evidence-
based cognitive rehabilitation: updated review of the literature
from 1998 through 2002,Arch Phys Med Rehabil 86 (2005),
1681–1698.

[10] G. Cocchini, N. Beschin and M. Jehkonen, The Fluff test: a
simple task to assess body representation neglect,Neuropsy-
chol Rehabil 11 (2001), 17–31.

[11] C. Collen, D.T. Wade, D.T. Robb and C.M. Bradshaw, The
Rivermead Mobility Index: a further development of the
Rivermead Mobility Assessment,Int Disabil Stud 13 (1991),
50–54.



M. Jehkonen et al. / Impact of neglect on functional outcome after stroke 215
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