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own name task in patients with unilateral neglect
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ABSTRACT

Information processing of is two-folded; perceptual-cognitive processing and motor per-
formance processing. On the unilateral neglect patients that they have defect mainly in the
perceptual-cognitive processing, the effect of visual information on motor performance was
studied using the assessment method that can easily separate improvement type and non-
improvement type based on the presence of visual information. Another purpose of this
study was to verify that the indices of the assessment method correlate with the level of
independence in ADL. The subjects were unilateral neglect patients (n=10) and the healthy
control (n=10). The tasks given were spontaneous writing of their own names under two
conditions, with eyes open and closed. Comparison was made in length of written names,
spatial distribution of the written name in the paper and the length ratio under two condi-
tions. The results are: length of written names was significantly shorter in the neglect pa-
tients than the control with wider margin from the left end of the paper. Most of the
neglect patients showed extension in the length with the eyes closed. This extension group
tended to have better ADL independence than the shortening group. The subtype classifica-
tion seemed to be useful in selecting therapeutic intervention strategies of controlling feed-
back of visual and motor information.
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I. Introduction

Unilateral spatial neglect (the inability to respond
to the left side of the space) is the best single predic-
tor of poor recovery from stroke, yet it is very diffi-

1-3)

cult to rehabilitate . Various strategies have been

used to treat these problems but evidence of their

benefits has been lacking ®’

. It is also well recog-
nized that the disorder is heterogeneous and has nu-
merous subtypes and that different subtypes of neglect
may respond differently to treatments. Moreover, there
have been numerous reports that failed to document
duration of treatment effects or to generalize them
into daily activities®’. Though diverse treatments may
all be effective, the efficacy is not clearly demon-

strated yet. It is, therefore, necessary to study assess-

ment methods to evaluate well-characterized patients/-
subtypes and their index to reflect the levels of inde-
pendence in activities of daily living (ADL).

There are many reported methods to test unilateral
spatial neglect. But most of the methods that seem ef-
fective for subtype classification have been developed
through researches on hypothetical mechanisms or
treatment/intervention studies. There is little verifica-
tion made in the relationship between single index of
the test methods and the level of independence in
ADL. The authors reported on “perceptual type and
performance type”, paying attention to skewed atten-
tion in the theory of attention disorder in terms of
discrepancy between visuoperceptual cognition and
motor performance in order to develop assessment

Department of Occupational Therapy, School of Health Sciences, Faculty of Medicine, Kanazawa University
*  Department of Occupational Therapy, Niigata University of Health and Welfare, School of Health Sciences



Futaki. T, et al.

Table 1. Clinical details and test performances of patients with unilateral neglect

Patients Lesion location Post stroke  Barthel Line cancellation**  %line
(days) Index bisection* Type***
1 R thalamus 57 25 10.5 5/40 I
2 R front, parietal, temporo-occipital =~ 242 60 -8.7 0/40 I
3 R thalamus 287 20 -16.6 0/40 I
4 R front, parietal, temporo-occipital 144 20 53.7 0/40 I
5 R temporal, occipital, thalamus 302 40 51.9 0/40 i)
6 R thalamus 62 65 94.9 2/40 m
7 R corona radiata 79 80 -34 0/40 m
8 R front, parietal, temporo-occipital 128 60 -2.2 35/40 14
9 R basal ganglia 133 35 4.8 0/40 m
10 R temporal 187 80 28.9 0/40 il

*

: Deviations from the true midpoint were expressed in percentages, as in method of Schenkenberg

(Schenkenberg et al.!8), 0% denoting the true midpoint, +100% the right end of the line and ~—100% the left end of

the line.

*%

**+*  %line type: 3-type of % line length

method to detect subtypes clinically®’. However, we
used mental rotation task that produced many prob-
lems in that investigation and could not test acute pa-
tients with consciousness disorders and patients with
severe extended lesions. It was also difficult to quan-
tify classification criteria. It was unable to confirm
correlation between the subtypes and the level of
ADL independence. In this study, we introduced sim-
ple task that most of the stroke patients in Japan had
mastered before stroke, writing their own names, to
testing. The test was performed under two conditions,
with eyes open and closed. The results were com-
pared to identify effective indices for classification
and to verify their relationship with the level of ADL
independence.

II. Method
1. Subjects

The subjects (hereinafter called neglect group) were
10 CVA patients with damage in their right hemi-
sphere (6 males and 4 females ; mean age : 63, SD.:
9.3) that had suffered from unilateral neglect for at
least 1 month. They were assessed and trained

The number of non-marked targets / the total number of targets

between March and September 2000 in Kanagawa,
Japan. The control group was ten healthy participants
(5 males and 5 females; mean age: 48, S.D. : 7.8)
with no appreciable medical, neurological or psychiat-
ric history.

Table 1 shows details of the clinical characteristics
of the neglect group. Barthel Index (BI)"’, which is
the index for ADL independence, was studied using
the medical record at the time of assessment.

2. Experiment and Procedure

The name writing task was performed under two
conditions with eyes open and closed. Writing one’s
own name, unlike copying words and sentences, re-
quires no samples and can be tested either with eyes
open or closed. When the eyes are open, both motor
performance and visual cognition are involved,
whereas motor performance is the major mechanism
of processing when the eyes are closed. The differ-
ence in task performance under two conditions re-
flects influence of visual cognition. The result when
the eyes are open is the product of motor perform-

ance processing affected by visual information and
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Fig 1. Model of line length measurement

that when the eyes are closed is the product of only
motor performance processing without any effects of
visual information.

The assessment was performed in a quiet room and
the subjects were asked to sit on a chair. An A4
sized paper (19.9cm x 29.7cm) was placed on the
desk at the midline of the subject’s body. The sub-
jects held a felt pen in their dominant hand and wrote
their own name both with eyes open and closed. Only
one assessment was performed in one condition. The
verbal instructions given and the experimental settings
are as shown below.

With eyes open: The wverbal instruction, “Write
your own name horizontally and legibly in the center
of this paper” was given and the subjects wrote their
full name in Japanese.

With eyes closed : After the above task, the pa-
tients were asked to close their eyes (using an eye
mask) and the starting point of writing was set by the
examiner by moving the paper 3cm up parallel (so
that the produced letters height will be the space be-
tween the matched name lines of open and closed eye
conditions) and by guiding the hand of the subjects to
the same position as before. Verbal instruction, “Wri-
te your own name horizontally as big as before” was
given then. When the subjects started writing their
names off the guided position, no correction was
made before completing the task.

The line bisection task, Albert’s line cancellation
task, and reading task were added to the neglect
group so that we could confirm unilateral neglect.

3. Data processing and statistical methods

The names written on both conditions without
going out of the paper were subjected for analysis.
Data was processed as shown in Figure 1. A line ver-
tical to the bottom of the paper was drawn on the
left of the first letter and on the right of the last let-
ter (hereinafter called the start line and the end line,
respectively). The distance of the two lines was meas-
ured for total name line length. The third line was
drawn vertical to the bottom of the paper in the mid-
dle of the end of the family name and the beginning
of the first name (hereinafter called last name-first
name division line) and the distance between the start
line and the third line was measured for family name
line length and the distance between the third line
and the end line was measured for first name line
length. The distance between the start lines to the left
end of the paper was considered to be left space dis-
tance and that between the end line to the right end
of the paper to be right space distance. The ratios of
line lengths of the two conditions was calculated by
dividing the lengths with eyes closed by those with
eyes open to obtain %total name line length, %6fam-
ily name line length and %first name line length. The
ratios for the left space distance and the right space
distance were obtained similarly for %left space dis-
tance and %right space distance.

In statistical analyses, Pearson’s correlation coeffi-
cients and Spearman’s correlation coefficients were
used to evaluate whether each line length was corre-
lated with % line length and to examine the
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Table 2. Mean values of Line length and % Line length in patients and control groups

Unilateral neglect Control P value
Line length (cm)
Open-eye condition

Total name 7.3(SD=1.8463) 15.4(SD=3.1851) 0.001**
Family name 4.0(SD=0.8837) 8.2(SD=1.3937) 0.001%*

First name 3.3(SD=1.2255) 7.2(SD=2.6465) 0.001**
Left space distance 12.1(SD=4.5955) 5.8(SD=2.0871) 0.002**
Right space distance  10.2(SD=4.5085) 8.4(SD=3.6990) 0.280

Closed-eye condition

Total name 6.8(SD=1.9620)
Family name 4.0(8D=1.4916)
First name 2.9(SD=0.7466)

Left space distance 12.2(SD=5.0508)
Right space distance  10,5(SD=4.5588)

13.2 (SD=3.9823) 0.001**
7.1 (SD=1.9057) 0.003**
8.1 (SD=25828) 0.001**
6.0 (SD=2.3230) 0.004**
10.4 (SD=4.5155) 0.971

% Line length (%)
Total name 98.9(SD=35.4054)
Family name 101.4(SD=36.1083)
First name 100.0(SD=39.0204)

Left space distance  101.0(SD=19.3071)
Right space distance 136.2(SD=121.862)

84.4(SD=11.7007) 0.821
85.2(SD=12.4820) 0.762
84.0(SD=12.5040) 0.364
108.7(SD=10.6126) 0.821
128.2 (SD=39.891) 0.450

**p<0,01(The Mann-Whitney U test was used for group comparisons.)

relationship between indicators of line length and BI.
Differences in responses between the groups were
compared using the Mann-Whitney test. The computer
analyses were conducted with SPSS for Windows ver-
sion SPSS 11. 0. I.

II. Results
1. Results and correlation between the neglect

group and the control group

The number of letters (Kanji/Hiragana) was average
3.9 (SD=0.738) for the neglect group (n=10),
whereas 4.0 (SD=0.667) for the control group
(n=10). There was no significant difference between
the groups in terms of the number of letters in their
names.

The result is tabulated in Table 2. And the correla-
tion coefficients are shown in Tables 3-1 and 3-2.
The high correlation between the two conditions was
observed in all parameters, total name line length,
family name line length, left space distance and right
space distance, for the control group. For the neglect
group, no correlation was observed in terms of the

three separate line lengths. Correlations were found
between left and right space distances. The control
group also presented correlation between the right and
the left space distances irrespective of the visual con-
ditions.

BI was correlated with %6 family name line length
(Spearman, r=0.648, n=10, p<0.05) but showed
only a trend for % total name length (Spearman
r=0.575, n=10, p=0.082) in the neglect group. The
right deviation rate in line bisection task and the
number of non-marked line Albert’s line cancellation

task were not showed correlation with BI (Spearman,
r=0.153 and r=-0.079).

2. Comparison of line lengths and % line lengths

under two conditions (Table 2)

Comparison of total name line length, family name
line length and first name line length of the neglect
group and the control group in two conditions showed
greater lengths in the control group than in the ne-
glect group in all parameters (U test, p<0.01). The
left space distance was larger in the control group (U



Effect of visual condition on writing own name task in patients with unilateral neglect

(3uaioluoo uohej3LId s uos.iead) 10°0> %k 'SO'0Yd*

481 joded §
: Ewc saded_0
€210 ! Ay
$820- YLE Dox 1 e.w_‘m_k Lamnm
2850~ 120 €LY L Yo} Joded-0
910~ ey o- 880~ ¥£2°0 1 1591 1aded_0
1£0°0 S¥S0- 0150~ 880°0- £460% i su Jadosd §
8E50- OPLO-* 6050~ ¥100- £220 120 ' ou sodosd_o
8810 ESL0-* 9BLO-w¢  6IY0- L0~ 6000 s t au 15d03d_0
SEVO 9650~ £9L0-* TI50- 6110~ ¥200- £620 8E6 0k | aun Ajues §
82¢0- SIE0-%% SOL 0+ 1120~ 9120 ove0 YRLO* 269°0% L8¥0 1 oot A
LLT0- TULOwk  LSY0-* ¥2g0- 2600 Live L0 950 £920 vegOe L A
8110~ S6v'0- 6570~ 8810~ SH0- 2900~ £650 L1£0 2910 0650 veg0we | U0
990~ Y680~k 8890 Silo- 1920 60€°0 02604+ ¥99°0% 8680 OVEORE  LLGOwx 8190 . o i hs %
€00~ 84804k 1880  6LE0- Ly00- 2900 60L0% 61604 ZBL Ok LIGO+  GYBORx 6200 0880w 1 ucn: u“fo
11€0 SIL0-* SEQ 04k 9050~ 6610~ Ly00- S50 616'0% 20604k 1LY O* 8890 €150 7090 Sz60ek 1 LR w.uw
¥0'0 9010~ 8810~ 1050~ vilo 8EC0 9810 8620 Lz0 6010 S10- €960~ 8510 2210 9900 1
W30 Jjoded § Jydu Joded—Q BU Jeded—Q 39| 19 3U1| 10000 § aUl| J50610—0) @ul] 15010-() oUN| ey % oul] Ajide;-) oul] A[ej-Q 3UlI €303 § Sulf [B303-0 AUl 18393-Q a5e

"6 [0J1U0) JO SB|QELIEA SNONUIIUOD UBBMIS] UONe|ad 8yl “Z-¢ dlqel
T — I eded |
wo- 1 Vi a0
¥89—* $LG0% } WA seded-0
SpE0- PHe0- 5000~ 1 10| Joded §
8r¥e0 60— TIB0-w 85v0 } 9| Joded-p
£290 LGL0-* 816°0-%% 0l00- 0880w+ 3 Yol Joded-0
199°0—x ¥100 1290 [1%] ¥1z0- 9EE0- 1 ouyj Jodoud §
9E6°0- £0£°0 85C 2i00 2960 0290~ 26¥0 3 oujj Jedosd-g
L6E'0 9610 9¥e0- G810 8210~ $E00- G9L°0—4x v8lo 3 oulf 3dosd-Q
GLEO~ Lo~ 61¥0 prIO- 8¥2'0- 861°0- 91L0* ¥e¥o 6¥50- I suy Ajwey &
14340 5800~ 341] €010 1620~ 1980~ 6E¥0 68¥0 A BEB 0k i oul Aey-o
£62°0- G800 100 6620 8910~ }L80- S¥o- 8810 FLE0 8¢0- 6120 } oul Ajwey-0
8660~ 8800~ G160 £000— ¥z 0~ 8820 £88'04k 8050 8¥0'0-* ¥96'0ek 2BL0s* LE€0- 3 oul {B03 %
8L50- 6400 0260 9800 or i L1850~ 8180 SPLO* 21 1080k 8h60%x 9520 GBLGFE } oull {8303-3
6110 12249 LS540~ L£00 6020~ 8¥z’0- $69°0—* €220 1660w €650 6800~ P28'0%k 2650~ 100 1 ouY 1€303-0
G1z'0~ 8190~ 8610~ Lyo Lo 2z 8820 0910 preo- S610 8170 €100~ 8520 1220 6610~ i uorjoesiq auy
Freo- SH0'0- yolo ¥eo- SLID~ £200~ LZv'o LZ¥o L510- 649°0% 6150 ihi'o- She'0* ¥as'0 5610~ 1000 3 g
[24"] LEE0- 2610~ 3141 ¥iro €220 SO0 1800~ 8L0C- 682°0- 82E0-~ 9010~ 0zz'o- $82°0- 5800~ EiL 0% 5890 3 ofe
€820~ 120 £000 8610 6210~ 8.2~ G980 6120 9850 LS50~ 2820~ 6190 28k 10— 0g1'0~ 9890 1020 1610~ 8610~ 1 (Reppresuo
L t t ! ! [AWe-Q oull [e303 § ouj [Bj03-)  sul [e303-Q UORISSIq el 18 B EpIESU0

‘5 199|B8 JO S8|GEIIBA SMONUIIUOD UsaMlsq uoilejed 8yj “|-g 9|qel



Futaki. T, et al

10
9 -
8 * 5 <0.05
t 7
L
<
§ 6
-5 5 EBI low G.
£ B BI high G.
4
o
E 3
2
1
0
open eye condition closed eye condition

Fig 2. Comparison of mean line lengths between two Bl groups in open and closed eye conditions

test, p<0.01). Bur there was no statistical difference
in right space distance under any conditions.

The line length ratios of the two conditions (%
total name line length, % family name line length
and % first name line length) showed no significant
difference between the groups.

3. Subtype classification and frequency observed
with line Iength change under two conditions
To evaluate shortening/extension tendency of the

total name line length under the two conditions, fre-
quency analysis of %total name lengths below and
above 10026 was made for the neglect and the con-
trol groups. In the control group, nine belonged to
shortening type, whereas the neglect group had 5 with
shortening and o with extension. The neglect group
showed the tendency for extension than the control
group (Fisher’s exact test, p=0.007).

Left hemiplegia group was further subcategorized
with the average 9 total name length of the control
group (84% = 2SD). Type I is the abnormal short-
ening group (% length is shortened beyond 2SD of
the control ; below 58.7%), TypeIl is the normal

shortening/extension group (% length is within 2SD
of the control group; 58.7~109.9%) and Typell is
the abnormal extension group (% length is extended
beyond 2SD of the control group ; 1109 or higher).
The numbers of the subtypes are 1 for Type 1, 4 for
Typell and 5 for Typelll. All 10 control subjects be-
long to Typell. Frequency analysis of the neglect
group and the control group showed that there was
one abnormal shortening in the neglect group and
many were in the abnormal extension type (Fisher’s
exact test, p<0.011). The % line type was shown in
Table 1.

4. Relationship between line length and level of

ADL among the neglect group

Type Il and II of the line length ratio of the ne-
glect group was then regrouped as no abnormal ex-
tension group and Typell was regrouped as abnormal
extension group. BI of the two groups were compared
to show the tendency that the level of ADL was
higher in the abnormal extension group than the other
(U test, p=0.076).

Then 10 neglect patients were classified by
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good/poor ADL (48 and higher/ 47 and lower in
Barthel Index) and their total name line length, family
name line length and first name line length under the
two conditions were compared (Fig. 2). There was no
significant difference in any of the measures under
eye opening condition. However under eye closed
condition, the total name line length and the family
name line length of the good ADL group were longer
than those of the poor ADL group (p<0.05). And
there was the tendency that % total name line length
and % family name line length were longer for the
good ADL group (p=0.076).

IV. Discussion

All the subjects in the control group were assess-
able under two conditions. Some of the neglect group
subjects, on the other hand, could not write with their
eyes closed while they could write their names in
Kanji or Kanji and Kana with their eyes opened.
Inability to write with eyes closed may be the charac-
teristic errors of the unilateral neglect patients in the
language tasks where processing occurs in the domi-
nant hemisphere as in the case of writing and read-
ing. However, we observed such errors only in some
of the patients and thus we did not study the phe-
nomenon in detail. The task of writing their own
names is the language task and some researchers al-
ready reported neglect dyslexia using tasks of word

and systematic word arrangement® "

. In Japan there
is a study on error analysis for neglect dyslexia™.
They reported that severity of unilateral neglect and
severity of neglect dyslexia in Japan are related since
we have unique language system different from Indo-
European language. In this study, we selected those
subjects who could write without errors under both
conditions. The products of name writing under both
conditions were considered to reflect symptoms of
unilateral neglect and the difference in space arrange-
ment (left space distance) and product in space (name
length) were analyzed.

In the control group, each name line length and
space distance under the eyes opening condition was
correlated with the matched line length and space dis-
tance under the eyes closed condition. Resulting in
shortening of the names at certain ratio, disruption of
visual information in writing names did not affect

spatial arrangement of the names. Their total name
line length and the left space distance did not show
any correlation when eyes were open, with inverse
correlation between the total length and the right
space distance. There was no correlation observed be-
tween the left and the right space distances. In other
words, though the starting points were varied, those
with longer total name line length had shorter right
space distance and those with shorter length had
longer right space distance. When visual and
kinaesthetic feedback in writing was blocked, the nor-
mal control made writing errors as frequent as the
unilateral neglect patients. That is why monitoring
visual and kinaesthetic feedbacks is said to be in-
volved in writing performance’ . When we think of
name writing strategy of the healthy control, image of
the size of the letters is determined by the size of the
paper and the image of spatial balance of their
names. Once they start writing their names on paper,
the size of the first letter serves as the criteria for
balance. The right space distance is grossly controlled
by the first name length rather than the family name
length. There is no strict adjustment made to make
the right space distance same as the left space dis-
tance. Visual information, therefore, affects determina-
tion of the size of letters and where to start writing
names. But performance of writing letters is under the
control of mastered motion image or monitoring of
kinaesthetic feedback in the memory. Visual feedback
is considered to be involved in fine tuning the spatial
arrangement of the letters and the distance between
the letters under motor processing.

The line length of the unilateral neglect patients
when eyes were open was significantly shorter than
the control subjects in terms of total name line
length, family name line length and first name line
length with longer left space distance. The cause of
longer left space distance or right deviation of the
start point of the neglect group is expected to be ei-
ther non-recognition of the left end of the paper dur-
ing visual information processing or directional
hypoactivity in the motor processing. In either case,
writing start point would deviate rightwards, leaving
smaller space for writing names and making shorter
name line length. It is difficult to single out the ef-
fects of different processing when eyes are open. Two
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effects may be overlapped in causing the phenome-
non.

On the other hand, there should be only motor
processing affecting writing when the eyes are closed.
All the name line lengths of the neglect group were
significantly shorter when the eyes were closed. There
was no correlation between the line lengths under two
conditions but good correlation was observed between
the left and the right space distances. It is, therefore,
considered that writing with eyes closed is performed
based on the motor memory of writing position and
of the letter sizes when the eyes are open. The line
length dependent on the visual information was
thought to be different from that dependent on the
motor information. The cause of line length discrep-
ancy is considered based on the strategy used by the
healthy control. Since the starting point of writing
names when eyes were closed were made identical to
that when eyes were open by guiding the subjects’
hands to the position, visual information error in esti-
mating paper size and the directional hypoactivity was
considered to be similar to those when the eyes were
open. These two factors, therefore, cannot be the
cause of line length difference under the two condi-
tions. Assuming visual information is involved in fine
tuning the spatial arrangement of letters and space be-
tween letters even for the unilateral neglect group, the
line length difference under the two conditions may
be attributable either to negative feedback of the vis-
ual information or to the positive feedback of the vis-
ual information.

Taking severity of impairment of visual and motor
processing into consideration, the extension type has
blockade of abnormal visual information and write
their names using relatively normal motor processing,
leading to longer line length closer to tat of the nor-
mal control. The extension type has normal motor
processing relative to the visual processing, whereas
the shortening type has normal visual processing rela-
tive to the motor processing.

These feedback effects were studied against the
total name length of the normal control. There are
three types of the neglect group identified; the abnor-
mal shortening group, the group within the normal
range and the abnormal extension group. The sample
number was not big enough in this study to directly

compare levels of ADL among the three subtypes.
Therefore the authors classified the error types into
two; the type whose total name length does not ex-
tend when their eyes were closed and the type whose
total name length extends. The latter was found to
have higher level of ADL than the former. There is
a report that monitoring visual and kinaesthetic feed-
back is a quasi-attentional function of the normal
right parietal lobe which is not directly related to uni-
lateral neglect, but which is likely to co-occur with
aspects of unilateral neglect as a result of the ana-
tomical proximity of the regions that mediate these

functions™”

. Though it is not definitive that the feed-
back effect is directly related to the major symptoms
of unilateral neglect, it is estimated that the extension
and shortening of the line length ratio is related to
the extreme shortening of the line length of the ne-
glect group when their eyes are open. The conven-
tional single assessment method (line bisection and
line cancellation tasks) does not show any correlation,
whereas the new and simple assessment method of
line length ratio we introduced showed correlation
with the level of ADL independence and provided
qualitative indices for type classification. The method,
therefore, seems to be effective in verifying the effec-
tiveness of intervention in the future.

The subjects we tested this time were chronic ne-
glect patients, 70% of them were more than 6
months after the onset of the disease. However, their
disease durations were varied and we could not con-
firm whether the subtypes we saw were influenced by
the duration of rehabilitation they received. It is not
known whether the error types they presented at the
time of assessment reflect those at onset. We would
like to continue this research so that we can observe
chronological changes in typing and the effects of in-
tervention.
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