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LAY ABSTRACT
Contralateral spatial neglect (inattention) occurred in 
79.9% of rehabilitants with right and 68.3% of those 
with left stroke at admission to rehabilitation, and was, 
on average, equally mild. Rehabilitants with left stroke 
and neglect had higher stroke severity and higher cog-
nitive-communicative and overall disability and depen-
dence level and more impaired sphincter control than 
those with right stroke and neglect, while the occur-
rence of depression, and motor and sensory impairment 
was largely similar. Rehabilitants with neglect, irrespec-
tive of stroke side, had higher stroke severity and hig-
her cognitive, motor and overall disability than those 
without neglect. Neglect severity was related to right 
or left stroke severity and functional ability, moderate 
to severe neglect was significantly more related to fun-
ctioning. Neglect severity was independently related to 
functional outcome in rehabilitants with right stroke.

Objective: To examine the clinical and functional 
characteristics associated with contralateral spatial 
neglect in right compared with left subacute stroke, 
and to investigate the correlations between neglect 
severity and stroke severity, functional ability and 
outcome. 
Methods: Cross-sectional study comparing neurolo-
gical impairment and disability. The same data-set 
was used in part 2 of this study.
Results: Contralateral neglect was present in 79.7% 
of right stroke and 68.3% of left stroke rehabili-
tants, and was, on average, equally mild. Left stroke 
rehabilitants with neglect had higher stroke seve-
rity, cognitive and total disability and dependence 
level and more impaired sphincter control than right 
stroke rehabilitants with neglect, while the occur-
rence of depression, motor and sensory impairment 
was similar. Rehabilitants with neglect, irrespective 
of stroke side, had higher stroke severity, cognitive, 
motor and total disability and dependence level than 
rehabilitants without neglect. 
Conclusion: In left and right stroke rehabilitants 
with equally mild neglect, those with left stroke had 
higher stroke severity, cognitive and total disability 
and dependence level. Neglect severity correlated 
with right or left stroke severity and functional abi-
lity, moderate to severe neglect correlated signifi-
cantly more with functioning. Neglect severity was 
independently associated with functional outcome in 
right stroke. 

Key words: clinical characteristics; functioning; inpatient; 
outcome; subacute rehabilitation; severity; spatial neglect; 
stroke laterality.
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Stroke is a leading cause of functional impairment 
worldwide. Annually, approximately 16.9 million 

people have their first stroke (1, 2). Approximately one-
third of stroke patients present lifelong disability (2, 3). 
Hemi-spatial neglect is a complex and puzzling syn-
drome, defined as a failure to attend to the contralateral 
side of personal, peri- or extra-personal space (4). In a 
recent national registry study neglect was found in 30% of 
all stroke patients admitted to hospital (5). Among stroke 

rehabilitants the occurrence has been found to increase 
to 80% (6, 7), being most common in the immediate 
post-stroke and subacute phase (7, 8) and usually more 
common and severe after right compared with left brain 
damage (4, 7, 9–11), although in different studies the oc-
currence varies widely, depending on the methods used 
to assess neglect, the criteria applied in patient selection 
including age, and the time after stroke onset (4, 10, 12). 
Even if up to 77% of left brain-damaged stroke rehabili-
tants have been found to show at least some behavioural 
neglect (4), most studies on neglect have concentrated 
mainly on right-sided brain lesions (6, 13), or some studies 
have been conducted in mixed populations with lesions 
on either side (7, 8, 14–16). In these studies hemi-spatial 
neglect has been linked with higher stroke severity and 
high motor, sensory and cognitive impairment and disa-
bility in activities of daily living (ADL) (5, 7, 8, 17–21). 
However, little is known about left stroke with neglect 
(14), and studies aiming at comparing clinical and functio-
nal differences between right and left stroke patients with 
neglect are lacking. In addition, the correlations between 
severity of neglect and both neurological impairment and 
disability level require clarification (22).

In order to extend previous stroke research on the 
correlation of spatial neglect with various clinical and 
functional factors and their connection with stroke late-
rality, the aim of this study was to investigate the clinical 
characteristics and functional ability in ADL associated 
with right and left subacute stroke with and without 

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-2699&domain=pdf
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neglect, and, secondly, to investigate the correlation bet-
ween contralateral neglect severity and stroke severity, 
functional ability and outcome in right and left stroke.

PATIENTS AND METHODS
A total of 173 consecutive, previously independent, patients, aged 
over 16 years, with first-ever, radiologically confirmed, unilateral, 
either right or left hemispheric stroke, were included in this cross-
sectional study between August 2015 and February 2019. The 
patients were mostly referred to the neurological rehabilitation 
unit from the acute stroke unit of the same university hospital. 
Sometimes the patient had to wait after the acute stroke unit care 
on a general ward for stabilization of the medical condition before 
intensive rehabilitation, or due to lack of capacity of the rehabi-
litation unit. Because of the intensive programme and high costs 
of multidisciplinary rehabilitation it is necessary to assess which 
patients are most suited for admittance to inpatient rehabilitation 
ward and which patients would be better taken care of at home 
with possible outpatient therapies or in a skilled nursing facility 
(23, 24). For admission to our rehabilitation ward, patients had to 
be able to sit in a wheelchair for a minimum of 30 min. 

A multidisciplinary team evaluation included assessments 
made by a neurologist, a physiotherapist, an occupational th-
erapist, a speech and language therapist, a neuropsychologist, a 
social worker, a rehabilitation planner, rehabilitation nurses and, 
when necessary, also other consultants. Intensive comprehen-
sive inpatient rehabilitation programme consisted of combined 
coordinated meetings with these rehabilitation specialists 5 days 
a week according to patients’ individual needs, in addition to 
constant daily rehabilitative nursing. 

Exclusion criteria were: current major medical, neurological 
or psychotic condition, in addition to stroke (n = 1), patients with 
infra-tentorial or bilateral lesions or with a radiological finding 
of a previous stroke or other brain damage or with brain injury 
without radiological findings (n = 55), those with ipsilateral (1 
patient with right hemisphere infarct) or bilateral (n = 3) neglect, 
delay in admission to rehabilitation from stroke onset over 1 year 
(n = 2), and medical reasons for interrupted rehabilitation (n = 5). 

Demographic variables

Demographic data, including age, sex, marital status, educatio-
nal level and working status, were collected (Table I).

Independent variables

The independent admission variables included, firstly, neglect 
(presence and severity) as the main variable and, secondly, other 
independent variables that can affect functioning: type of lesion 
(infarction vs haemorrhage), stroke severity, severity of paresis 
and aphasia, presence of sensory impairment, apraxia and depres-

sion, time since stroke onset, number of comorbidities, Charlson 
Comorbidity Index (Table II). Clinical data (e.g. 10th revision of 
the International Statistical Classification of Diseases and Relat-
ed Health Problems (ICD-10) diagnosis, date of diagnosis, date 
of admission and discharge, 24 h National Institutes of Health 
Stroke Scale (NIHSS) score after possible thrombolysis and/or 
thrombectomy, comorbidities) were collected from the hospital 
patient charts. The total number of comorbidities was counted, 
a procedure previously used to categorize comorbidities (25), 
and the Charlson Comorbidity Index was calculated (26). The 
presence of depression and apraxia were based on the clinical 
judgement of the team.

Scales

An occupational therapist assessed the level of possible spatial 
neglect of each rehabilitant at admission, using the Catherine 
Bergego Scale (CBS). The CBS is a measure of functional 
neglect in spontaneous behaviour in personal, peri- and extra-
personal space. It is based on direct observation of 10 real-life 
situations, i.e. grooming, dressing, eating, mouth cleaning, gaze 
orientation, knowledge of limbs, auditory attention, moving 
(collisions), spatial orientation, and finding personal belongings. 
It captures mild neglect better than traditional paper-and-pencil 
tests. A total score of 1–10 is classed as mild, 11–20 moderate, 
and 21–30 severe neglect (4, 27, 28). 

A neurologist assessed the neurological status of subjects, 
including the NIHSS score at admission. The NIHSS is a scale 
of key components of a standard neurological examination used 
to assess stroke severity from 0 to 42 (“normal functioning” – 
“coma”). Total scores 1–4 mean mild, 5–15 moderate, 16–20 
severe, and 21–42 very severe stroke (29). 

Functional variables 
Functional variables included admission FIM total score and 
motor and cognitive sub-score, dependence level, domain sco-
res, and FIM item scores main locomotion and stairs separately 
(Table III). The discharge FIM total score was chosen as the 
main outcome variable because it covers a large number of 
items and measures outcome in stroke (Tables III, V and VI).

FIM instrument
As part of our formal rehabilitation programme, a rehabilitation 
nurse, trained and accredited in accordance with Uniform Data 
System standards as a Functional Independence Measure (FIM®) 
rater, assessed the level of functioning of each rehabilitant at 
admission and discharge using an electronic FIM tool (FIM® ver-
sion 5.2, Amherst, NY, USA). The FIM is a measure of physical 
and cognitive disability and dependence in 18 items, including 
4 motor (self-care, sphincter control, transfer and locomotion) 
and 2 cognitive (communication and social cognition) domains. 
The domain locomotion consists of the items main locomotion 

Table I. Demographic data of the four rehabilitant subgroups.

Variables at admission

Right-sided stroke Left-sided stroke

pWith neglect  n = 55 Without neglect n = 14 With neglect n = 71 Without neglect n = 33

Age, years, median (IQR) range 65.1 (56.2, 71.2) 33.6–82.4 57.6 (51.1, 67.2) 36.4–81.4 66.5 (56.1, 74.3) 16.3–83.5 60 (56.1, 71.4) 25.6–77.9 0.3
Education, years, median (IQR) 
range 11 (9, 14) 6–22 9.5 (9.0, 12.0) 6.0–16.0 10 (9, 13) 6–20 12 (9, 14) 6–25 0.4
Gender female, n (%) 25 (45.4) 8 (57.1) 29 (40.8) 13 (39.4) 0.7
Cohabiting, n (%) 30 (54.6) 10 (71.4) 45 (63.4) 19 (57.6) 0.6
Still working, n (%) 18 (32.7) 6 (42.9) 23 (32.4) 18 (54.6) 0.1

IQR: interquartile range.

www.medicaljournals.se/jrm
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and stairs. Each item is measured on a 7-point scale, ranging 
from 1 (total assistance) to 7 (complete independence). The total 
score ranges from 18 to 126, motor sub-score from 13 to 91, and 
cognitive sub-score from 5 to 35 (http://udsmr.org).

Participants signed a written informed consent. The same 
data-set was used in part 2 of this study (30). A proportion of 
the participants were also included in a previous study (31). 

The ethics committee of the University of Turku and Turku 
University Hospital approved the study (19.5.2015, 73/2015). 
The ethical standards of the World Medical Association Helsinki 
Declaration of 1975, as revised in 1983, were followed.

Statistical analysis
Categorical variables were described using frequencies and 
percentages and, for continuous variables, medians with range 
of values and interquartile range (IQR) percentiles were used. 
Comparisons between the 4 rehabilitant subgroups for continuous 
variables were carried out using the non-parametric Kruskal–Wal-
lis test, and, for pairwise comparisons, the Mann–Whitney U test 
with Bonferroni correction was used. Difference on Hodges-Leh-
mann estimate for median difference was used. With categorical 
variables comparisons between subgroups were assessed with 
χ2 test, or, in the case of small cell frequencies, Fisher’s exact 
test. Spearman’s correlation coefficient was used to test the cor-
relation between CBS score, varying from 0 to 29 in the present 
study, and, firstly, NIHSS score and, secondly, FIM total score, 
motor and cognitive sub-score and dependence level at admis-
sion. When examining the significance of the mild vs moderate 
to severe neglect on neurological and functional status, we chose 
to selectively include only the rehabilitants with neglect (CBS 
≥ 1). Correlations of 0–0.29 were considered weak, 0.30–0.49 
moderate, 0.50–0.69 strong, and 0.70–1.00 very strong. Among 
rehabilitants with neglect (CBS ≥ 1), linear associations between 
discharge FIM total score and variables potentially having an 
impact on outcome were investigated. The factors found to have 
a significant bivariate association with discharge FIM score were 
included as independent variables in a linear multiple regression 
model with discharge FIM score as a dependent variable. Residu-
als were checked to justify the analysis. Possible multicollinearity 
was checked; correlation coefficient ≥ 0.8 and/or tolerance value 
<0.1 was considered a sign of multicollinearity. Again, we chose 
to exclude participants with a normal CBS score (= 0) in order to 
focus selectively on the impact of neglect severity as a predictive 
factor. p-values below 0.05 (2-tailed) were considered statistically 
significant.  Statistical analyses were performed using SAS 9.4 
for Windows (SAS Institute Inc., Cary, NC, USA). 

RESULTS

Of the 173 consecutive stroke rehabilitants who fulfil-
led the inclusion criteria, 126 (72.8%) were affected 
by contralateral neglect, 79.7% of those with right and 
68.3% of those with left stroke. Of those with neglect, 
neglect was mild in 65.4% of those with right, and 
81.7% of those with left stroke, moderate in 20.0% and 
12.7%, and severe in 14.5% and 5.6%, respectively. 
Four subgroups were formed, those with right-sided 
stroke with (n = 55) and without (n = 14) neglect and 
those with left-sided stroke with (n = 71) and without 
(n = 33) neglect. No statistically significant differences 
were found in demographic data between the 4 sub-
groups (Table I). T
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Clinical characteristics and functioning of the 4 sub-
groups with significant between-group differences are 
shown in Tables II and III. Rehabilitants with right and 
left stroke had, on average, equally mild neglect (CBS 
median 5 in both subgroups), but those with left stroke 
had a more severe stroke and lower FIM total score and 
cognitive sub-score including lower score in the FIM 
domains sphincter control, communication and social 
cognition and higher overall dependence level. No dif-
ferences were found between the 2 neglect subgroups in 
FIM motor sub-score or motor domain or item scores. 
The occurrence of depression, sensory impairment, 
presence and severity of paresis and ambulatory ability 
were largely similar in the 2 neglect sub-groups, but ap-
hasia and apraxia were more common in those with left 
stroke. Compared with those without neglect, rehabili-
tants with neglect, irrespective of stroke side, had a more 
severe stroke, more often sensory impairment, paresis 
and more severe paresis, less often ambulatory ability, 
and higher overall, motor and cognitive disability.

Spearman correlations between neglect severity (CBS 
score at admission, range 0–29, median 3, n = 173) and 
stroke severity (admission NIHSS) and level of functio-
ning and dependence (admission FIM) in those with 
right (n = 69) or left (n = 104) stroke are shown in Table 
IV. Moderate to very strong correlations were found.

In further analysis, mild neglect (left and right CBS 
range 1–10, median 3, n = 94) correlated slightly more 
strongly with admission NIHSS (Spearman r 0.35, 
p = 0.0005) than with FIM total score (r –0.28, p = 0.007), 
but moderate to severe neglect (left and right CBS range 
11–29, median 16, n = 32) correlated significantly more 
strongly with FIM (r –0.46, p = 0.009) than with NIHSS 
(r 0.23, p = 0.2). When analysing the 2 sides separately, 
the corresponding correlations of mild neglect with FIM 
and NIHSS in right stroke (median CBS 3, n = 36) were 
r –0.22, p = 0.20 and r 0.38, p = 0.02, and in left stroke 
(median CBS 4, n = 58) r –0.27, p = 0.04 and r 0.31, 
p = 0.02, respectively, and of moderate to severe neglect 
in right stroke (median CBS 16, n = 19) r –0.64, p = 0.003 
and r 0.16, p = 0.52 and in left stroke (median CBS 16, 
n = 13) r –0.49, p = 0.09 and r 0.42, p = 0.15, respectively.

T
ab

le
 I

II
. 
Fu

nc
tio

ni
ng

 a
ss

es
se

d 
w

ith
 F

IM
 o

f 
th

e 
fo

ur
 r

eh
ab

ili
ta

nt
 s

ub
gr

ou
ps

 w
ith

 b
et

w
ee

n–
gr

ou
p 

di
ff
er

en
ce

s 
us

in
g 

K
ru

sk
al

-W
al

lis
 t

es
t.

 D
iff

er
en

ce
 o

n 
H

od
ge

s-
Le

hm
an

n 
es

tim
at

e 
fo

r 
m

ed
ia

n 
di

ff
er

en
ce

. 
A
ll 

pa
ir
w

is
e 

co
m

pa
ri
so

ns
 a

re
 B

on
fe

rr
on

i c
or

re
ct

ed
. 

Va
ri
ab

le
s,

 n
, 
%

 o
r 

m
ed

ia
n 

(I
Q

R
) 

ra
ng

e

R
ig

ht
-s

id
ed

 s
tr

ok
e

Le
ft

-s
id

ed
 s

tr
ok

e

p

R
ig

ht
 s

tr
ok

e 
w

ith
 v

s 
w

ith
ou

t 
ne

gl
ec

t
Le

ft
 s

tr
ok

e 
w

ith
 v

s 
w

ith
ou

t 
ne

gl
ec

t

R
ig

ht
 s

tr
ok

e 
w

ith
 

ne
gl

ec
t 

vs
 le

ft
 s

tr
ok

e 
w

ith
 n

eg
le

ct
w

ith
 n

eg
le

ct
 (

gr
ou

p 
1)

 
n 

=
 5

5
w

ith
ou

t 
ne

gl
ec

t 
(g

ro
up

 2
) 

n 
=

 1
4

w
ith

 n
eg

le
ct

 (
gr

ou
p 

3)
 

n 
=

 7
1

w
ith

ou
t 

ne
gl

ec
t 

(g
ro

up
 4

) 
n 

=
 3

3
di

ff
er

en
ce

 b
et

w
ee

n 
m

ed
ia

ns
 (

95
%

 C
on

fid
en

t 
lim

its
) 

, 
p

A
t 

ad
m

is
si

on
FI

M
 d

ep
en

de
nc

e 
le

ve
l 

5.
0 

(3
, 
5)

 2
–7

6.
0 

(5
, 
6)

 3
–7

4.
0 

(2
, 
5)

 1
–6

6.
0 

(5
, 
6)

 2
–6

<
 0

.0
00

1
1 

(1
,2

) 
0.

00
3

2 
(1

, 
2)

 <
 0

.0
00

3
1 

(0
, 
1)

 0
.0

3
FI

M
 t

ot
al

 
90

 (
68

, 
10

1)
 5

0–
12

6
11

9 
(9

6,
 1

24
) 

66
–1

26
74

.0
 (

50
, 
95

) 
18

–1
16

11
4 

(1
06

, 
12

0)
 4

9–
12

4
<

 0
.0

00
1

25
 (

11
, 
36

) 
0.

00
1

35
 (

23
, 
46

) 
<

 0
.0

00
3

14
 (

4,
 2

3)
 0

.0
08

FI
M

 m
ot

or
 

62
 (

41
, 
75

) 
24

–9
1

87
 (

71
, 
90

) 
33

–9
1

50
 (

32
, 
73

) 
13

–9
1

86
 (

81
, 
90

) 
30

–9
2

<
 0

.0
00

1
20

 (
8,

 3
0)

 0
.0

03
29

 (
19

, 
41

) 
<

 0
.0

00
3

7 
(–

1,
 1

5)
 0

.3
S
el

f-
ca

re
 (

m
ea

n)
 

4.
7 

(3
.5

, 
5.

8)
 2

.3
–7

6.
9 

(5
.5

, 
7)

 3
.2

–7
3.

8 
(2

.8
, 
5.

7)
 1

–7
6.

8 
(6

.3
, 
7)

 1
.8

–7
<

 0
.0

00
1

1.
7 

(0
.7

, 
2.

5)
 0

.0
02

2.
3 

(1
.5

, 
3.

3)
 <

 0
.0

00
3

0.
5 

(0
, 
1.

2)
 0

.1
S
fin

ct
er

 c
on

tr
ol

6 
(4

, 
7)

 1
–7

7 
(6

.5
, 
7)

 3
.5

–7
4.

5 
(1

.5
, 
7)

 1
–7

7.
0 

(6
.5

, 
7)

 1
–7

<
 0

.0
00

1
0.

5 
(0

, 
1.

5)
 0

.0
5

2 
(0

.5
, 
3.

5)
 <

 0
.0

00
3

1 
(0

, 
2)

 0
.0

3
Tr

an
sf

er
s 

5 
(3

, 
6)

 1
–7

6.
7 

(6
, 
7)

 1
.3

–7
4.

0 
(2

, 
6)

 1
–7

7.
0 

(6
, 
7)

 3
–7

<
 0

.0
00

1
1.

3 
(0

.7
, 
2.

7)
 0

.0
06

2 
(1

.3
, 
3)

 <
 0

.0
00

3
0 

(–
0.

3,
 1

) 
1.

0
Lo

co
m

ot
io

n:
 w

al
ki

ng
, 
w

he
el

in
g 

or
 b

ot
h

5 
(4

, 
6)

 1
–7

6 
(6

, 
7)

 2
–7

5 
(3

, 
6)

 1
–7

6 
(6

, 
7)

 3
–7

<
 0

.0
00

1
1 

(0
, 
2)

 0
.0

3
1.

5 
(1

, 
2)

 <
 0

.0
00

3
0.

5 
(0

, 
1)

 1
.0

A
m

bu
la

to
ry

/s
ed

en
ta

ry
/b

ot
h 

22
 4

0/
28

 5
0.

9/
5 

9.
1 

11
 7

8.
6/

0 
0.

0/
3 

21
.4

 
28

 3
9.

4/
40

 5
6.

3/
3 

4.
2 

27
 8

1.
8/

6 
18

.2
/0

 0
.0

 
0.

00
03

S
ta

ir
s

1 
(1

, 
4)

 1
–7

6 
(1

, 
6)

 1
–7

1 
(1

, 
3)

 1
–7

6 
(5

, 
7)

 1
–7

<
 0

.0
00

1
4 

(3
, 
5)

 0
.0

07
4 

(3
, 
5)

 <
 0

.0
00

3
0 

(0
, 
0)

 1
.0

FI
M

 c
og

ni
tiv

e 
29

 (
27

, 
32

) 
11

–3
5

34
 (

30
, 
35

) 
25

–3
5

24
 (

17
, 
28

) 
5–

35
29

 (
25

, 
31

) 
10

–3
4

<
 0

.0
00

1
3 

(1
, 
6)

 0
.0

1
5 

(2
, 
7)

 0
.0

02
6 

(4
, 
8)

 <
0.

00
03

  
C
om

m
un

ic
at

io
n 

6 
(5

.5
, 
7)

 2
–7

7 
(6

.5
, 
7)

 5
.5

–7
4 

(2
.5

, 
5)

 1
–7

5.
5 

(5
, 
6.

5)
 1

–7
<

 0
.0

00
1

0.
5 

(0
, 
1)

 0
.1

1.
25

 (
0.

5,
 2

) 
0.

00
6

2 
(1

.5
, 
2.

5)
 <

0.
00

03
  
S
oc

ia
l c

og
ni

tio
n 

6 
(5

, 
6.

3)
 1

.7
–7

6.
8 

(5
.7

, 
7)

 4
.7

–7
5.

3 
(3

.7
, 
6)

 1
–7

6.
0 

(5
.0

, 
6.

3)
 1

.7
–7

0.
00

01
0.

8 
(0

.3
, 
1.

3)
 0

.0
2

0.
7 

(0
, 
1)

 0
.4

0.
7 

(0
.3

, 
1)

 0
.0

2
A
t 

di
sc

ha
rg

e
FI

M
 t

ot
al

 
10

7 
(8

7,
 1

15
) 

39
–1

26
 

12
1 

(1
08

, 
12

5)
 7

1–
12

6 
10

3 
(6

6,
 1

14
) 

18
–1

25
 

11
9 

(1
13

, 
12

3)
 4

7–
12

6 
<

0.
00

01
12

 (
6,

 2
1)

 0
.0

04
15

 (
9,

 2
4)

 <
 0

.0
00

3
5 

(–
1,

 1
2)

 0
.3

Table IV. Spearman’s correlation coefficients between neglect 
severity (CBS 0–29) and measures of stroke severity (NIHSS) 
and functioning (FIM) at admission

CBS 0–29

Right stroke 
(n = 69)

Left stroke 
(n = 104)

NIHSS   0.68**   0.70**
FIM total –0.64** –0.62**
  Motor –0.62** –0.60**
  Cognitive –0.39* –0.41**
  Dependence level –0.62** –0.59**

*p < 0.001, **p < 0.0001.
CBS: Catherine Bergego Scale; FIM: Functional Independence Measure; NIHSS: 
National Institutes of Health Stroke Scale. 
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Results of bivariate linear regression analysis 
between discharge FIM total score and neglect 
severity (admission CBS score range 1–29) and 
potential confounding factors in right and left 
stroke separately are shown in Table V. Age, 
stroke severity, functioning (FIM), severity of 
neglect and paresis, presence of apraxia and 
depression, time since stroke and Charlson 
Comorbidity Index were found to be associated 
with discharge FIM total score. CBS score was 
found to explain 41.9% of the variance of the 
discharge FIM total score in those with right and 
17.3% in those with left stroke; the correspon-
ding figures for admission FIM total score were 
64.1% and 69.0%, respectively.

Multiple linear regression analysis was 
applied to test the association between 
discharge FIM total score and variables sig-
nificantly associated with FIM in bivariate 
analysis (Table VI). Admission functional 
ability, age and time since stroke onset were 
found to be independently associated with 
outcome in both neglect subgroups, severity 
of neglect in those with right stroke and pre-
sence of depression in those with left stroke 
and neglect. No significant multicollinearity 
was found. The factors significantly associa-
ted with FIM in multivariate analysis explai-
ned 79.8% of the variance of discharge FIM 
score in rehabilitants with right and 81.2% in 
those with left stroke.

In addition, associations between length of 
stay as a dependent variable and the above-
mentioned variables potentially affecting outcome (Ta-
ble V) were investigated: of the variables associated with 
length of stay in bivariate analyses (severity of neglect, 
admission FIM motor or total score, education, 24 h and 
admission NIHSS and severity of paresis), education, 
admission FIM motor or total, and admission NIHSS 
score were independently associated with length of stay 
in both right and left stroke, but not neglect severity 
(CBS≥1). Spearman correlations coefficients between 
CBS≥1 and length of stay analysed separately in the 3 
discharge categories (home without or with service or 
institutionalized) and in the entire population (n = 173) 
were 0.09, 0.14, 0.15 and 0.24, respectively.

DISCUSSION

The occurrence of neglect in the rehabilitant popula-
tion in this study was high in both right and left stroke 
(79.7% vs 68.3%), almost as high as in a previous 
study using a battery of tests to detect neglect (85% 
vs 77.3%) (4). This is not surprising, as CBS has been 

found to be a more sensitive method to assess neglect 
than any single paper-and-pencil test (4). Even if the 
mean level of neglect in the current study population 
was equally mild in both right and left stroke, more 
moderate and severe cases of neglect were found 

Table V. Results of bivariate regression analysis between admission neglect severity and 
other potential factors affecting outcome  (discharge FIM total score) 

Variables

Right stroke (n=55) Left stroke (n=71) 

β R-Square p β R-Square p

Demographic variables
  Age –0.66 0.18 0.001 –0.62 0.08 0.02
  Sex, female 1.85 0.002 0.7 –4.55 0.01 0.5
  Education in years –0.17 0.001 0.8 0.90 0.01 0.4
Stroke severity
NIHSS 24 hour –2.37 0.47 < 0.0001 –2.63 0.34 < 0.0001

 Admission –2.64 0.26 < 0.0001 –3.16 0.28 < 0.0001
Functioning at admission
  FIM total 0.76 0.64 < 0.0001 0.85 0.67 < 0.0001
  Motor 0.75 0.55 < 0.0001 0.91 0.58 < 0.0001
  Cognitive 1.70 0.20 0.0007 2.23 0.39 < 0.0001
  Dependence level 12.66 0.63 < 0.0001 14.61 0.65 < 0.0001
  Severity of neglect (CBS 

1–29) –1.50 0.42 < 0.0001 –1.91 0.17 0.0003
  Severity of paresis –3.37 0.32 < 0.0001 –4.20 0.24 < 0.0001
  Severity of aphasia 0.02 0.5 0.06 0.2
  No reference
  Mild 12.49 0.3 1.29 0.9
  Moderate to severe 10.16 0.6 –5.33 0.6
  Global –18.68 0.1
Presence of apraxia –23.06 0.14 0.006 –15.45 0.07 0.02
Presence of sensory 

impairment 6.38 0.002 0.3 0.93 0.0003 0.9
Presence depression –3.92 0.002 0.7 –41.62 0.24 < 0.0001

Timing and comorbidities
Time since stroke at 
admission –0.18 0.07 0.04 –0.34 0.31 < 0.0001
Lenght of stay –0.16 0.02 0.3 –0.10 0.004 0.6
Number of comorbidities –3.70 0.05 0.1 –4.93 0.03 0.1
Charlson Comorbidity 
Index 0.13 0.02 0.05 0.2
No risk factors reference
1–2 risk factors –14.34 0.009 –5.52 0.4
≥3 risk factors 10.26 0.6 –35.09 0.08

FIM: Functional Independence Measure; NIHSS: National Institutes of Health Stroke Scale; CBS: 
Catherine Bergego Scale. If association between FIM total score and categorical variable with 
multiple classes was not statistically significant, estimates between classes are not reported.

Table VI. Results of multiple linear regression analysis with the variables 
significant in bivariate analysis for FIM total score at discharge

Variables at admission:

Right stroke 
n = 55

Left stroke 
n = 71

Right and left 
stroke n = 126

β p β p β p

CBS score (1–29) –0.74 0.002 –0.44 0.1 –0.54 0.002
FIM motor score 0.46 0.001 0.47 <0.0001 0.46 < 0.0001
FIM cognitive score 0.92 0.009 0.85 0.003 1.03 < 0.0001
NIHSS score 0.22 0.7 –0.23 0.7 0.6
  Severity of paresis 0.26 0.7 –1.06 0.08 0.5
  Presence of depression –12.90 0.02 –9.30 0.02
  Presence of apraxia –8.74 0.09 –3.16 0.4 0.1
  Age –0.30 0.003 –0.35 0.02 –0.34 0.0007
  Time since stroke –0.12 0.005 –0.12 0.003 –0.12 < 0.0001
Charlson index 0.8
  No risk factors reference
  1–2 risk factors –1.99 0.5
  ≥ 3 risk factors –4.45 0.7

Variables with empty spaces are not included in the multiple regression analysis.
FIM: Functional Independence measure; CBS: Catherine Bergego Scale; NIHSS: 
National Institutes of Health Stroke Scale.

J Rehabil Med 52, 2020
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among those with right stroke. The finding of higher 
occurrence and more severe cases in association with 
right compared with left stroke is in agreement with 
previous studies (4, 7, 9–11).

When comparing the clinical and functional dif-
ferences between the 2 subgroups with neglect, reha-
bilitants with left stroke had a more severe stroke and 
higher cognitive and total disability and dependence 
level, but no significant difference was found in motor 
or sensory functions or the presence of depression. 
Aphasia and apraxia were significantly more common 
in those with left brain damage; it is noteworthy that 
difficulties in communication explain a large part of the 
FIM cognitive sub-score besides social cognition. In 
the only previous study primarily aiming at comparing 
functioning between populations with unilateral left or 
right hemi-neglect, left neglect was found to be more 
frequent and severe than right neglect, while motor and 
cognitive functioning (cognitive ability, communication, 
motor strength, mobility, and self-care) was largely 
equal in these 2 groups. Physical independence at ad-
mission was similar in rehabilitants with left, right and 
no neglect. The results of the current study cannot be 
directly compared with this retrospective study, because 
of several differences in the populations studies; in the 
previous study, 29% of 84 rehabilitants, 31 with right 
and 53 with left hemineglect had ipsilateral or bilateral 
neglect compared with the current study population with 
only contralateral lesions, the left-sided neglect was, on 
average, more severe than in our population, physical 
independence was similar in rehabilitants with left, right 
or no neglect at admission to rehabilitation, and patients 
with problems in understanding were excluded (11). 
Nevertheless, the previous finding of physical sequelae 
in functioning and independence being largely com-
parable in rehabilitants with mild left- and right-sided 
hemi-neglect is in agreement with our results.

Past studies on neglect have concentrated on com-
paring patients with neglect to those without neglect, 
especially in connection with right stroke. Hemi-spatial 
neglect has been linked with higher severity of stroke 
and more severe motor, sensory and cognitive impair-
ment and disability in ADL (5, 7, 8, 17–21). The findings 
of the current study show that this applies to both right 
and left stroke: those with neglect had a more severe 
stroke, more often sensory impairment, paresis and more 
severe paresis, less often ambulatory ability, and higher 
overall, motor and cognitive disability and dependence 
level in daily activities than those without neglect. 

Neglect appeared to be mild in most of our rehabili-
tants (74.6% of those with neglect), significantly less 
often moderate (15.9%) or severe (9.5%). Irrespective 
of stroke side, the correspondence of neglect severity 
with stroke severity (NIHSS) was strong to very strong, 

and with functioning (FIM) moderate to strong. On 
closer analysis, in both right and left stroke moderate 
to severe neglect (CBS >10) correlated significantly 
more strongly with FIM than with NIHSS; mild neglect 
(CBS 1–10), on the other hand, correlated slightly more 
strongly with NIHSS. Moderate to strong correlations 
have also been found previously between neglect and 
both FIM and NIHSS (20, 22, 31). In a previous study, 
neglect correlated slightly more strongly with FIM than 
with NIHSS during the first year post-stroke (22), which 
is in agreement with our finding concerning moderate to 
strong neglect (CBS >10). As CBS is a more sensitive 
method to detect neglect than conventional assessments 
used in the previous study, milder cases of neglect were 
most probably included in our population than in the 
previous study; this is also supported by the fact that the 
mean severity of stroke was lower in our population. 
Nevertheless, the stronger correlation of more severe 
neglect with FIM than with NIHSS can be seen as an 
indication that clinically significant neglect influences 
functional outcome. In accordance with this assumption 
is the fact that attentional training for disabling neglect 
has been found to improve functional independence 
(behaviour), but not neurological status (33). 

In agreement with the wider literature (34, 35), the 
current study found that admission functional status, 
age and time (delay) from stroke onset to rehabilitation 
were independent predictors of discharge functional 
ability, and this applied to both neglect subgroups. 
Previous research has shown that admission FIM score 
is the single most significant predictor of outcome 
(36) and FIM variance at discharge (32). In a previous 
study among patients with right stroke, neglect severity 
was shown to be an independent predictor affecting 
functional recovery (31). Recently, unilateral neglect 
has been included in a predictive outcome tool for 
rehabilitants with severe stroke (34). In the current 
population, especially in those with right stroke, 
neglect severity predicted independently discharge 
functional status, but not length of stay, which may 
be a more biased outcome variable by dependency on, 
for example, domestic situation and organization of 
rehabilitation services. Of the neglect subgroups, those 
with right stroke had milder degree of stroke severity 
and disability than those with left stroke, but the mean 
neglect severity was equal in the 2 subgroups; thus, 
the impact of other factors than functional ability, such 
as neglect severity, may potentially explain a greater 
proportion of the outcome in those with right stroke. 
In addition, the right stroke subgroup had more cases 
with clinically significant moderate to severe neglect 
(34.5% vs 18.3%) although the mean severity of neg-
lect did not differ between the 2 subgroups. Advanced 
age has also previously been found to be a risk factor 
for poor functional outcome after stroke (36–38), but 

www.medicaljournals.se/jrm
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also for the presence and severity of neglect (12). In 
accordance with the results of depression being a pre-
dictor of outcome in the subgroup with left stroke and 
neglect, previous research has shown that depression 
was associated with outcome and was more common 
in those with left stroke (39).

Study limitations
This study has some limitations. Although the number of 
participants was limited, it was adequate for the purpose 
of this research. In addition, no data were missing in this 
prospective study. Although a wide range of consecu-
tive patients, with severity levels varying from NIHSS 
0–22 and FIM 18–126, were included in the study, the 
most and the least disabled patients were not admitted 
to intensive inpatient rehabilitation, which narrows the 
generalizability of the results to the entire stroke popula-
tion. In addition, rehabilitants with first-ever unilateral 
hemispheric lesions in one facility only were included; 
thus, the results may not be representative to all stroke 
rehabilitants. The application of cross-sectional study 
design does not allow confirmation of causal relation-
ships of disability, i.e. whether they are based on the 
disease itself or its secondary consequences. When 
comparing the current results with studies using con-
ventional paper-and-pencil tests to assess neglect, the 
current population probably includes more rehabilitants 
with mild neglect, as the functional assessment used in 
the current study is more sensitive to detect neglect. The 
FIM may not capture all consequences of neglect, but it 
covers the most important ADL and is widely accepted 
as a functional tool in stroke rehabilitation.

Conclusion

When comparing right and left stroke rehabilitants with 
equally mild neglect those with left stroke had higher 
stroke severity and higher cognitive and total disabi-
lity and dependence level. Rehabilitants with neglect, 
irrespective of stroke side had not only higher stroke 
severity and higher cognitive and total disability and 
dependence level, but also higher motor disability than 
those without neglect. Severity of neglect correlated 
with right or left stroke severity and functional ability, 
moderate to severe neglect significantly more with 
functioning. Severity of neglect was independently 
associated with functional outcome in rehabilitants 
with right stroke.
The authors have no conflicts of interest to declare.
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