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MEDLINEE %3t Ao, 2 7ALoj= “Stroke or cerebrovascular accident or CVA
AND Neglect or visuospatial neglect or hemisphere neglect AND Intervention or rehabilitation”
= ARSIl HEHoR 17719 =ws B tde s AAssld

A% AT A 7 2 T A AT WY, FAY T, SAY 2, A 3E 9, 3@

FA G7E =, Sl S SEEelE S
shal Sl FdolH, TA= 27}7<l TAE A9e 43 FA7t

2 3]
%W A AHE T wel NWIAH, ATAEE B2 FAH EA) VUL 7154 =
e Z93gn

AE oM ATE Bao] UEF DAY A FA AL AT A sl oty 1 AR F
Ho dolpoms 4N 2AF AFsA ATk B9 ABAREC] e B WAl uet
FA% NE, B7h £ Qs 2AZ AT 5 e ol

FA 1 HET, TA, AAAN 1F, S FA

=

I. A B (motor neglect) & 712+
2 U &5 23S FAE

= FA] (sensory neglect)
WE% 3449 30.0%914]
HET 4] Hdf 80.0%
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P

WS Al (unilateral neglect)—t— YEF T b= = e W g g e
=98 24 = FR olelx] 9lon, $E WE Hy 7HA] Yebdt}(Saevarsson, 2013; Li & Malhotra,
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2015). % S FAIE U dab o5 Foo] A5
A F Qo] FAUE AFste] 85 A &
29)g WafstAL AAAA TS, 85 A= T
o7 A}l W53
& =7ANE 54

ap7] 1% TR 2HE 7 A=
o] =g =758t (Coulthard,
Rudd, & Husain, 2008). ¥H4, 742} 3 FA1E o]
&g 919 WA ATl g A4 Ash A7 Ag
AA L 9] At grrdelo] 17k AgalA] Hatol
ebdt} (Heilman, Valenstein, & Watson, 1999). 7
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o] $ITH(Kim et al., 1999). B=gt HZ FA= ty] $-RE
7o FFow vehe A5 85 FAPF AN &
O R Yehhs 95 WS FARG S5t 0

LiREoAR=X) 2o.o~8o.0%01w Hz 7 17} L}E}bhﬂr
BHO% 55 02 FANL 8 P woA
B7)7) Hol i AZ FA) T4 GTA 0 Holgly

wlo] AgA g o) oo} A EFA o] Foo] o

F7F €A %tk (Gaber, 2008).

Jehkonen 5 (2000)2] -FollA 25 HS FAI7F 59
HHE AL Fu| 3 95 221 54 J i A =
HoA|WE glom AL} FAlolE AREE o H50] EA

Aol PR 4 5219 1 ARl i
or Fow eady nus deb ¥EF A
4] RpEe) A B Pl 71sd 594 24
o3 U5 24 49 4 34 P} FA S8

b g

N

(Kang & Oh, 2012, Saevarsson, Halsband, &
Kristjansson, 2011). 8= FA|9] X8 HH2 5132
A (top—down approach) 7} A&k A (bottom—
up approach) = Wi = St (Kortte & Hillis, 2011;

Plummer, Morris, & Dunai, 2003).

AS T SA7E REE R 2710 S A
AREL 4] Al S B4 7158 Astell 23
Fo] AFHA ol= et AT oR oFA A}
o ol wheato] A S5 Bk AEE TES
9= Zlolth(Kortte & Hillis, 2011). 3884 34

A1ZF e S5 (visual scanning training), A<
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=2

=
& (sustained attention Training) 5°] 3131
SA=S] B AR B es ?—%V\
o] s}k Aol s e, A &
Aok HE FA] Skl AlE ok AR &
3= 71517 o Ht}h (Ferreira, Lopes, Luiz, Cardoso,
& André, 2011). 12|31 434 e 85 4] 8
Ape] FA Foll FoAA = A5 Sl FA S5 A
FIA71aL sAlell A FHEE ol Ao,
S A $A50] sEA R BAA S v

B} 2p=5 s Eolu whe & Al 3

T g skaka] AR a2l ARolth
(Kortte & Hillis, 2011). 5 5] 71dS 919 ek
AHES vheFst A= who] A+t 9low Alof
7}2)7] (eye patching), 2|5 A& (prism adaptation),
A7t % A= (optokinetic stimulation) =©°] Tt
(Tsang, Sze, & Fong, 2009). #toll= H5 A 1S
et 7 74 ol SAlEs Ade A3 FAS &
= Yol = A7 Aaw a1 Qlck(Fong et al., 2013;
Tsang, Sze, & Fong, 2009; van Wyk, Eksteen, &
Rheeder, 2014; Wu et al.,, 2013).
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% =2 Scopus, PubMed Central?} MEDLINEE- -3}
AAgom 39 HA8-0)= “Stroke or cerebrovascular
accident or CVA AND Neglect or visuospatial neglect
or hemisphere neglect AND Intervention or
rehabilitation”& AFHE-SFATE 7} dlo]EH|o] Ao A A
¥ Z 185270] & T Yol= 2rolH| ok =, bt
HEF FAF ohd =, vlofEo| A 3 FhE =i
Aot 1 Ay} 1A 0= F 69719] =o] A
ULk, o]%- ofefe] w7 ] whiE A Sslo] HEA
02 17709] =g & Al 4] oz ARSIt
T o7 Fee AR flst] 218 7IRe R §
A7) A 5 A B 5 Level 1, 2, 30l] alidEE
490 =Rt #4358t (Arbesman,  Scheer, &
Liverman, 2008). o] &} Level 4, 59 adsl=
NS A7 9 AR AT ARJE QI A Al 1A
o} 2427F A sk (Figure 1).

1) Hi® 7=

(1) WEAE A (single—subject designs) &
At AT (case study, case series)Ql 7

(2) 1Z=F-(systematic review, meta—analysis)
A

(3) AZAPE AR Aoz FAel FHoAstA] g A

(4) Aol dig T4 =5 71 &2 A

4~ (hierarchy of
levels of evidence for evidence—based practice) &
A BEs ARSIt o] #7715 Arbesman &
(2008)°1 ofal e sl =, Aol AA s 7t
a7 Slal del bRk AAE 18, e 24, 74
9 iZEAT= Level 12 7Fg 29lell 9lom + Hd
HI52R9] A= Level 2, @ Ak vF2ke] A=
Level 3, 7848 AT} ZAMAT= Level 4, AbAT
= Level 5% Level®] @817} spobdars 27 82

sojzir},

Search key term : “Stroke or cerebrovascular accident AND Neglect or visuospatial neglect or hemisphere
neglect AND Intervention or rehabilitation”
Total 1852 articles

Screening of title and abstracts based on exclusion criteria
Excluded 1783 articles

69 full articles retrieved

Excluded (n)

1) Single—subject design, Case study, series (2=16)
2) Systematic review, Meta—analysis (7=28)

3) No occupational intervention (12=1)

4) No intervention intensity (n=7)

17 studies were included in the final review

Figure 1. Search Process
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ol 7P =S El 1wl sligekitt
(Table 1). T @A <ol 178 B 5-2H9] A9 -
%t =% (Randomized Controlled Trail; RCT)¢]%]
t}, ole] wet 7P 1hdebaA = A/do] §lF5E ]
249 Al -tz Ao A sgrtel 7P de] AREE
11 Q= Jadad HEE olgate] A7 H7HE AT
Jadad L2 H7FdL F2R98)4 (randomization),
o]%=74 (doubleblind), 2} (withdrawal) 9] 3719]
gdola FARSu o] st 273, FrhH Tk 2%
1l 2o #ek 157 o7 A E o itk HF A
ol A k= H7H7E 0~27 Aol AT-e) Ho] v
2 Q07 3~53 Aol A9 Ho] w2 o= Bt
Sto}, A O = 1738 5 630] A7-9] Zo] v
Ao Ve O, 11382 79 o] & 7107 1}
EpyiTt,

I
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Table 1. Level of Quality Among Each Study
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N (%)

Evidence of level Definition Number of studies
I Systematic reviews
Meta—analyses 17 (100.0)
Randomized controlled trials
I Two groups non—randomized studies 0 (0.0
il One group non—randomized studies 0 (0.0
v Single subject designs 0 (0.0
Surveys
\% Case reports
Narrative literature reviews 0 (0.0
Qualitative researches
Total 17 (100.0)
10
8

Frequency
o

2005~2010

N Low quality study

NK
\
N

2011~2015

N

Z

Years

m High quality study

Figure 2. Trend of Intervention of Neglect
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TAE ARR T TA L F 7HA o] TS A

o7 ALE= A TAE TSItk 9L A 7
O 41.2%q] st o, gt XHL == 0=

A AR 7RE 1] AFoR o]Fod
H, 58.8%°) st wl FA= WrJ ZA2
HEF 85 FA Bl Agshe B9t 480

23.5%, 7 7M1 olde] SAE 27 vl wsks A 3
HOo R 17.6%° HFatith(Table 2). & AN A=

AEstol W W A9 WEE Avngks o

S}
o
=
l_O
:|ru

EE BE B 49 HNE A8 FAE 1789

% 177149 F4) wle] 318 ALgHglon
A AN F A o] A HlaF AT
FAE Felsio] 2o FAw LA 10
g wol ALgH FA) e Aok A7), A%t
1%

-

A
Hollt}, Aok 7He] 7)) Az el T 8- 7 5
AP g e 7 38R 9.7%

2005~2010d % Afolof] Lp2 ] A o= 29, 4
g A A 29oSink ¥k, 2011~2015\d % Alo] 3) CiY =xet ZE EMo £&
o & FA| A= 5O E 2005~2010 1T 2.5H), YEE 1 A 849 35S 98 A= v =
A% A A7 8 OR 2005~2010 KT 48] 7F A AT A 7R BRI FA4) S £ 18714
som, A T4 A97F 9 A ARG 1.68) ZA7F AFRE QL vl =2 483 AT F 7}
o A=A A o] FAE Hlwst B¢ 27k SAE ESet
Table 2. Method of Offering Intervention for Neglect N %)
Type Frequency
, , One intervention 4 (23.5)
One intervention - : : :
Comparison in two interventions 3 (17.6)
Combination intervention 10 (58.8)
Total 17(100.0)
Table 3. Types of Intervention for Neglect N (%)
Type Frequency
Eye patch 5 (16.1)
Visual scanning training 5 (16.1)
Limb activation 3 9.7
Mental practice 3 9.7
Electrical stimulation 2 (6.5
Task oriented training 2 (6.5)
Body awareness training 1 3.2
Cognitive rehabilitation 1 (3.2
Constraint—induced therapy 1 (3.2
Mirror therapy 1 3.2
Optokinestic stimulation 1 (3.2)
Physiotherapy 1 (3.2
Prism adaptation 1 (3.2
Sensory cue 1 3.2
Smooth pursuit training 1 (3.2
Trunk rotation 1 (3.2
Virtual reality training 1 3.2
Total 31(100.0)
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AL AF TA= ATE SAE 19 FAZ Sl
18709 A4 % A A= 107142 A4 Fei= AME-
¥o] 55.6%% AL, T SAlE 87H419] TAE
AHEto] 44.4%F XAl (Table 4). H&EF B
FA) @219 35S 93 4 A= 137149 SA7)
Mz AgtElo] AHE I 1087 71 wo) Add &
A= Aok 7F712 F 43] v A9 A§stslom,
20.0%% AA8IATE. 271 A=, AR 223, 2 2134
T3} A7 e Fdo] 247F 28] 2 10.0%2 A5k
Aok 7H)7] thro & ok FAl9h AgE o] AREE Sk

oJr]at 42 nof

099

FALE A = 258 Alok 71
715 A S E B FA S WA RT A
BEs4 o] ¥ FYEITh T 29 A FAl= A
Z A S Al s BolFu BAIEHE v
7HAA] ¢kSkel(Table 5). A4S TA19] A%, &=
Table 9oll4 &<lo] 7153t}

wu

Aol ohat

SAE 288 s HEF 35 WAl wet &
= Al BHg71el djdshe tidAE ATteh =il

9Ho® 7P Wekow, 53.0%F A8 ok 7]

of sjgets A A-eh =i 5HORE 29.4%,

HEF W5 A A F5E Q0 9 T A7 371 Hohs =S 3HOR 17.6%F AAEHIT
M= A okl e M *F T 4 g (Table 6)
2583 AA 7158 e BolFink 1 919 v
A G FA oAM= B 1S5 A S e e 3. HZ FAE Ulsl| Yol AF2E It =+
B3k AT 2A] AFellXE A2 g4 F-9)
Al AgFA Fdo] Age Aol A F-I W) A= 2 ATeA g F 170 =EelA 1S FAE
of AR FAN AZ FA S AR BAA K Blab) A Bk mTE 20712 F 309 AHEHIRO.
Table 4. Types of One and Combination Intervention for Neglect N (%)
Type of intervention Frequency
Visual scanning training
Mental practice
Eye patch
. . Limb activation
One intervention : - - 8 (44.4)
Virtual reality training
Prism adaptation
Physiotherapy
Smooth pursuit training
Constraint—induced therapy + eye patch
trunk rotation + eye patch
Eye patch + optokinetic stimulation
Cognitive rehabilitation + eye patch
.Combinat.ion Sensory cue + limb activation 10 (55.6)
intervention Mirror therapy + limb activation
Visual scanning training + task oriented training
Visual scanning training + electrical stimulation
Mental practice + electrical stimulation
Body awareness training + task oriented training
Total 18(100.0)
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o, gk Aol 7 o AR A& 27| Bt
=72 ¥3eith A #x9-7] 7AF(Line Bisection
Test; LBT) 2} ¥ #-%-7] A} (Star Cancellation Test;
SCD = 242 F 73] AHgESl o 17.9%% B F-A]
£ FAlat=t 7 wol AR 7 iRlo|]lY s
2 FA] 74} (Behavioral Inattention Test; BIT) & 53]
% 12.8%% A8k tH(Table 7).

Table 5. Effect of Interventions for Neglect

Type of intervention

Effects

Supervised exercise/home exercise

Significant improvement in ADL and body function in

2 groups

Eye patch

Significant improvement in neglect

Visual scanning training/mental practice

Significant higher improvement in neglect and ADL in
visual scanning training

One ; ; o T ; ;
. . Virtual reality training Significant improvement in neglect and ADL
Intervention g vation/ori i o
imb activation/prism adaptatio . .
. p' . .p Improvement in neglect and ADL in 3 groups
visual scanning training
Smooth pursuit training/ Significant improvement in neglect and ADL in 2
visual scanning training groups
Mental practice Significant improvement in neglect
Trunk rotation + eye patch No significant differences between 3 groups
Visual scanning trainin o . .
. g . & Significant improvement in neglect and ADL
+ electrical stimulation
Sensory cue+limb activation Significant improvement in neglect and ADL
Constraint—induced therapy + eye patch Lager improvement in ADL
o Visual scanning training Statistically significant improvement oculomotor
Combination . .. .
) ) + task oriented training function, neglect and ADL
intervention

Mirror therapy + limb activation

Improvement in neglect

Eye patch + optokinetic stimulation

Improvement in neglect and ADL

Body awareness training
+ task oriented training

Significant change in neglect and ADL

Cognitive rehabilitation + eye patch

Significant improvement in neglect

Mental practice + electrical stimulation Statistically significant improvement in neglect

ADL: Activity Daily of Living

Table 6. Recovery Stage of Participants N (%)
Recovery stage of stroke in participants Frequency
Acute stage 3 (17.6)
Subacute stage 5 (29.4)
Chronic stage 9 (53.0)
Total 17 (100.0)

@A seks)A] 201749 A2540 Alls 91



Table 7. Analysis About Applied Tools for Neglect

N (%)

Applied measurement tools for neglect Frequency
Line bisection test 7 (17.9)
Star cancellation test 7 (17.9
Behavioral inattention test 5 (12.8)
Reading 3 (7.7
Bells cancellation test 2 (6.1
Figure copying 2 (5.1
Baking tray task 1 (2.6)
Clock drawing test 1 (2.6)
Coin sorting 1 (2.6)
Comb and razor test 1 (2.6)
Find objects on a tray 1 (2.6)
Fluff test 1 (2.6)
Gaze orientation 1 (2.6)
Menu reading 1 (2.6)
Motor—free visual perception test 1 (2.6)
Picture identification task 1 (2.6)
Picture scanning 1 (2.6)
Picture search 1 (2.6)
Semi—structured ecological scale 1 (2.6)
Stick bisection 1 (2.6)
Total 39(100.0)
Table 8. Dependent Variables Measured With the Neglect N (%)
Variables measured with the neglect Frequency
Functional independence in ADL 16 (80.0)
Eye movement 2 (10.0)
Upper extremity function and movement 1 (5.0
Posture and balance 1 (5.0
Total 20(100.0)
Stk (Table 8). = A 9 HHE RS Aletaa} itk & Al
A e o] =S F 17HOE JA i Ul
S, AL FAE 94 WS FAIQ] avtE dofry]
Iv. 1 & Qe B7F =, aea BE A9 FA SAE 5
1S 4519
o] AAA TAS Ao zH | 2ol BAFS A AES = 1780] B SRR A w2 0%
A3 1087 B3 PA) AR A ope Am gy o0 o/HF § A s ihielel Wi A 5
F2) WshE ATNSES o =Re) A3t B o 27}
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o}OﬂE} ole]gt A3 Ting 5 (2011) ellA A= A7}
< &2 ﬂtﬁ 80.0%7HA] Wrefub, A28 A
el tigt A AAE Q18 B A7 B s
= AAFg
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¥} % b4 olde @ﬂ—}o% AZE AT FA o]
ik B FA) AT T, AF A A7 1090
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ugke ) A% FA) A B FA) ATH 16
U] S7keISith HES 85 A 35S S8 AR 5
A 17784 = Alok 7719} Al2E B T 7hE ol
AREEIQLAL, Aok 71 717E 71 Wol AR o] AME-E
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A2} Al=E mob 74 v Sl Az A=E Algal 5
o] &4 Rl o= ol FA% ATE S A
A== sk 7HolH, BAAol ddAoR WS T
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33t o} 18] 3 Ferreira 5(2011) 2
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FobIE 1% B4 £ 3 139 ER0] dp
FAI9 A F3) 4] AFo] AR 2}
= A 4 Aol B foln)
Son), 7 219 BF FANAE 1 A T4 10
A EABA o6l K7 929kt van Wyk,

2 o ool rt @
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+

2] Z

]63:51 THs A% SA= iﬂ]l% n= l'f"\] L
= AAelA dEel 571, &

7] 4 #=9 EA%‘O] skt 574 A1) 73 53t
AAE 22 22 375 Al

Al ARG R S Bote EAFOE F9

ujgl &2 W]t} Park, Choi, Kim, Jung ¥}

Chang (2015) 73 93} 7] AA=5 ARt A

B A= HES 15 A #32e 51‘* i‘% Ho

o}, ’O‘Pq‘ﬂ Saevarsson, Halsband £} Kristjansson
(2011)2 YZEZ 3x}o] A= FA] ZAlo] AzbslAL
AL A Sod U] k2 Ad Aol dEle &

T3S Bol A5 A B okt TS F

2 & 7R Qlon, b FA9 et ¥ Akl B
ST, & AT Aol MA [ BS A WS SlE 5
AE S WS A S A, A el w
e} GepA| o, 7} St wet A 0% HE FA] A

7} AdeE|ofof sl Aek Qltol| = 7)o whE it
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UAEE 7HaL AL, 7 29 ARt dake] g
SR, S e 5 B8] B4R S glom HE
F 840 B3 P4 0 BAL BURT WERE p g vass e B o
bl ool slehal 2 sl THEE FA), B9 BE AR doluy] 9sko] 3
B AT BERAG BA) SYE 55 WA F  omo) mms 20 A4 n2S AxGIT, 2
W 7h 7P 8 A2 Qg 71ed 5982 o 9] EAof F3hE] = (7HO =Fo] I Fzake]
BT =2 T 16N BF AL S SEH 2017 22 49 B2 T ANS 93 2
At Jehkonen & (2000) ¥&5 e4k9] 7154 4 Q7o) OkL A&aA] Solubl Q= 2A|G o ZAw
e SRS Jlo A SHH Al AL VST v g o 242 AT Y FAG T M o1y
M WAL DIAE T WS FI AW, 2z age 2y 34 2 kR 2YE i
7] S ) W5 A TS 1 AN AT o wpge Aok Ae)sh A7 B ER0) 48 wel
A 7l Aetet el Sl BASSE ER eggn v W5E 948 oz 477 gol
Nijboer, Van de Port, Schepers, Post 9} Visser— Ao A 97| Al ¥ %07 AN HE
Meily (2013)& HZEF 85 A &= A 7T o= go1g7) o8 719 o) Aleaian). 1739] =
#Hl 671 o Ao, d8Ee] S0l BAR m = e =) A1zF Bal Zew) vx) XEE Te
thal Haskelk Aol g dAEe] 754 A2 F@n A7) AF2o] Ad ZA|o| A ur BAEHA 9
SHAE S S AT S BT MET qug gy woiFe) el SASAAE B2 7
A} WS A9 of e whet A&l 35} 7] 54 Za} ] SAFS Bash) BAA 07 S-oju|k] ok
AT WL T C A HER QAR 71” Stk 1739] = ol gk ) Wlel sl Aol
ARUYE VS TS B SR ok 2 Qo) ARl k] 5% W] wek 242
£ 97 A9 2AS At Ageka 34 717k B7h £ Aeshed 2% A
AT HES U5 A B4 7l B2 AR gy 4 90 Aol T8l WEE 02 T4 B
FA A4 AT AN 9 ACE AT 10T guo oo 2 w0l a9 A5 S kb
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Abstract

Intervention of Neglect for Stroke Patients:
A Systematic Review

Ko, Seok-Beom™**, B.H.Sc, O.T., Kim, Ju-Hee"*, B.H.Sc., O.T.,
Park, Hae Yean™", Ph.D., O.T.
"Dept. of Occupational Therapy, ROI Hospital
“Dept. of Occupational Therapy, The Graduate School, Yonsei University

sk

Dept. of Occupational Therapy, College of Health Science, Yonsei University

Objective : The purpose of this study was to examine the trend of intervention ameliorating the neglect of stroke
patients, and to provide evidence and implications regarding their occupational therapy.

Methods : For the main key—words of a database search, “Stroke or cerebrovascular accident or CVA AND Neglect or
visuospatial neglect or hemisphere neglect AND Intervention or rehabilitation” were used. We systematically examined
papers published in journals from January 2005 to December 2015, using Scopus, PubMed Central, and MEDLINE. A
total of 17 studies were included in the analysis.

Results : The results indicated the level of quality and trend for each study, the type of intervention, the effectiveness
of intervention, the stroke patients’ recovery stage, applied tools, and dependent variables measured based on neglect.
The quality and quantity of such studies and the combinations of intervention are increasing. For the combinations of
intervention studies, combinations of visual scanning training and task oriented training, mental practice, and electrical
stimulation showed statistically significant improvements in ameliorating neglect. In addition, the interventions were
mostly provided on stroke patients at a chronic stage. The ‘Line bisection test” and ‘Star cancellation test” were most
frequently used, and ‘functional independence in ADL’ was consistently measured with neglect.

Conclusion : Through this systematic review, we were able to find and understand the trend of intervention for neglected
stroke patients. This systematic review is expected to help select the proper intervention, frequency and intensity, and

assessment according to the stroke stage of the individual.

Key words : Intervention, Neglect, Stroke, Systematic review
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