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A Review of Recent Digital Technology—Based Language Rehabilitation
For Aphasia: Focusing on VR, AR, and Mobile Application
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Abstract

With the rapid development of digital technology and the growing trend to integrate it into the
medical field, recent studies suggest language rehabilitation for people with aphasia using virtual reality
(VR), augmented reality (AR) and mobile applications. This study conducted a scoping review to
summarize the features of digital technology—based language rehabilitation for aphasia in the last four
years (2018-2021) and draw implications for future research. A total of 20 papers met the selection
criteria among the documents retrieved from the Web of Science, CINAHL, and RISS. This review
demonstrates that digital technology could offer unique treatment content by gamification,
individualization, and creating a realistic communication environment, and by utilizing them in various
ways. Therefore, we expect digital technology—based language rehabilitation for aphasia could
supplement the limitations of conventional language rehabilitation and provide a novel perspective on

development of treatment content.
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3. & o =2l

2 AFoM= & Al 719 HolEHo]A - =9 ==
2 Web of Science, CINAHL Plus with Full Text
(EBSCOhost), = =2 &AL EAH|A(RISS)
- ol 2018¥ %€l 20219 Afelo] E7HE =28 4
Astlon, =70 AlE, 25, 7|9E0 v 2
AMo7h 23E AFE AAsHTh

ol=ra AN =
AND ‘mobile OR tablet OR smartphone OR app
OR virtual reality OR augmented reality’ AND
‘rehabilitation OR therapy'd] AMolE ARSI,
TUe=rs AN Aldls HolF, Aol ‘=Hkd OR
&3 OR AFFEE OR 9§ OR 7MJ&A OR 43
', A" OR A='9] HMolE AMESIIT

‘aphasia’ AND ‘language’

Aol iXP— o2 VR, AR, XZHIY 9§ 7[qke
2 Ao Agsta, 2018EFEl 20219 Ao]o
, oFfie T2 =RE2 A

ﬂll

Records identified through
database (n =181) :

= CINAHL Plus with Full

Text (EBSCOhost) (n = 60)
=  Web ofScience (n = 115)
* RIS5(n=6)

Duplicate records removed
(n=120)

Records after duplicates
removed
(n=61)

Records excluded
(n=41)

studies included in review
(n=20)
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A EA AL AP 52 AT (0 = 5)

5) Aol B2t T} Aol Bo] ohd AT (n
= 12)

6) VR, AR, 9 71¥19] 7142 A8 e A (n

1. VR/AR 7]8t =i

7HAA(VR)E @A B3t 3D & AFEE
TEsto] ARBAE stolg 7MY AlA 0 *a]xﬂi EAst
+ X% A4S WA she 7ol AREAE tigt
3 AA (@ 71RE, = EF 5 [40DE ol-&stod
VAT e Agskal, 7MY A A0A 9] 5ol gt
o= 742 mEdle AAjz7to g Agdlom Eolr7k
S L7174 HrH40-42]. De Luca {201 VRO] 24t
7F WA 9 A A %W ?U(task-oriented) ¥l &
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ZotHAE o QbAS eEE AFIHa shlth
Marshall 5143]=2 VR ©]-&3F SA= EAlA A

T e FE2 A W

o g5 B718 st s SV 4 dH
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T EAAR)Z 7HdAAY 3 Hof=, dA AlA
7Hde] AFeE Adsto] @A T S A B
ofF= AHAFH 1Y 7IMoltH4d]l. HeAl, HAes
Jddo] A4 AlAI 7] AAE Elsf Al
AREARS] ARLS EolH EYUFE =
1, HjRlE Sl451 AREAE A1F
= Ao o F717F fEEE 2
S A
AME o83t FA9 S48 [ 11
TF24ZE9] TPO(Time post onset)
HA7} %coﬂ A AL YA 22 B
W8S 7Igte s A-FApt Alktsiirt.
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AUEET HESY 2 2HY 7]1719] Aol =
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A E0] EANS 7HAH 1EZ0] 24 it 52 AL
A7} QA oft A AT S A= S1TU47], AHGRF
7F AR A W 7IHER A 4= Q7] izl
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£ Z%(gamification)s}]
o %Mig FIAZI A 7 A

1) VR/AR

Grechuta 5[211[2212 HEF A=Y &5 59
g s Adols e AT AL AL AlAH
(Rehabilitation Gaming System for aphasia;RGSa)
= s8Itk ol= F 9 EAPL uls=E AL go} 7t
o] HFE S vEHE AE=E el F i) 24
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Fleming 52812 AA/ILE]AL Softvel AolF &
A ko] g ol o] olsfE HHOE St o]
AgEH A ‘Listen-inS 75T o] B AAH

Holu 7, BAL 3, BE Golo] Hgshs 18
Hejshe ele AFstgid), of W 284, ouly

FAMS 771 §EgE AEixEo] A AAE A
B2 S| Sl tisf - F9] uEmS 2300
o, 4 AP = 1Y AY 5 90 F= A= Al
oA A] ol (engage-ment)E FAAI71LL
I Listen-in’ Y& B 11 AZE AT &= QL
T2 5t st H|E  CAT(Comprehensive
Aphasia Test) F<roll= f-oJgt #sk} gldx|qt, st
&%F dojof] digt ACT(Auditory Comprehension
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H 1. VR/AR 7|8t A0{xHEt

Study

Outcome

Study paaa TPO[month] | Diagnosis | Intensity Task Measure Result
GG CCT without
De Luca | Fando G 609 NBoa | SWeS W ENPA subtests EG irrproved more then GG in TT
etd SN0 | e 3 9TOM 3dasnk | EG Comiive T and some of ENPA subtests,
N200 | GGor EG C 4Bmin Training by '
BTSNirvana
Grechuta 8 vedks: BDAE Both EG and GG significantly
et a. Parallel CG 53520 17 rorfluent | 5 s /v;,k' CG: standard SLT CAL improved on BDAE and
(2019 group RCT EG: 61.7446.9 20-40rrin ’ EG RG%a Vocabulary Test vocabulary test, but only EG
[21] Interaction times shoved gains on the CAL
ge;:‘hu‘ra Longitudinal 2 months; Vocabdary Test Participants showed gains in
(2(2(5) dinical 69.9+487 10 nonfluent | 5 days/wk: RGSa Inter actiorrxwl tirres naming accuracy for all types of
2 study 30-40min stimui.
Giachero . . Both groups improved equally,
etd. Fordomiod | 05 4924106 | o | o dam G CTwithout VR | AAT but EG showed more cagiive
(2020) s EG 36.3t99 o ’ EG: CT with \R CAPPA test and psychdlogical improverments
23 e tren CG.
Study 1: cued Study 1: Ooject Picture
Marshall Repeated . ! ) ! 7, )
ot measUes Sty 1: 60 1 nonfluert 5 v_\eeks, . picture naming Namng' CADL-2 stud_y1 showed improvement on
2019 snde cse | Study 2 36 1 fluent 4 times/nk; task and SFA Study 2: SEP, OANB, naming of treated words, but
2] dgsg\ ' hr Study 2: adapted Narrative Production, study 2 dd not improved on SEP.
o4 version of WNeST | NAVSASPT, CADL-2
Varshell Randomised | |G- median(IQR) = . ! . i
) witist 48298-863) 5 st 6 montfs; gow dsousson | opy o Ea”!?pa”ts_ did not show
(2000) contralled DG rredan(OR) aphasia gnoe \nk; EE]V Ap;gﬁcts in VB-R E\gﬂ icant improverments among
5] desin = 2B6511.75-79) wed i outocome measures.

A Participants showed improved
gfr;‘ repeated- 2 Broca 5 weeks; a verbal variant of gfmentramr content and structure, some in
(202i) measures 63.7+40.3 1 ia 4 days/wnk; Interactive ngy 9 functional communication, but
5 case series Thr Storytelling therapy CADL-2 did not generalize to personal

design narrative.

Muttiple— .

Ryu et tassiine 3 Broca ;geeks sentence repetition Seou’rprntezognsim soore Participants performed befter in

al.(2020) design 1651012 2 Wericke times/nk: with AR Sentence repetition sentence comprehension and

[16] aoross Omin ’ e repetition with AR-based stimuli.
subject

Kim and Miigle- 2 months; Verb naming score

Kwon basdline No irfo 3 Broa total 20~ Verb naming task TIR Participants improved on verb

(2020 design sessions; with AR PK-WAB-R naming, TTR, language quotients.

n7 30min K=BNT

Park et Treatrent . Participants showed better

al.(2020) with contrdl | 14.2+1.5 i 18.5.\(/? 1 session yve:ﬁ Amémng tesk g:d response= performmance to AR-based

[27) group stimui.

TPO(time post onset); CG(control group); EG(experimental group); BDAE(Boston Diagnostic Aphasia Examination); RGSa(rehabilitation gaming system
for aphasia); CAL(Communicative Activity Log); CT(Conversational therapy); AAT(Aachen Aphasia Test); CAPPA test(Conversation Analysis Profile for
People with Aphasia test); CCT(conventional speech and cognitive training);ENPA(Esame Neuropsicologico per |I' Afasia); TT(Token test); SFA(Semantic
Feature Analysis; VNeST(Verb Network Strengthening Treatment); CADL-2(Communication Activities of Daily Living=2; SEP(Sentence Elicitation
Pictures); OANB(object and action naming battery); NAVS: ASPT (the Northwestern Assessment of Verb and Sentences: Argument Structure
Production Test); WAB-R(Western Aphasia Battery—-Revised); PAS(predicate argument structure); TTR(type-token ratio); PK-WAB-R(Paradise
Korea-Western Aphasia Battery); TCM(transcortical motor aphasia)
[1719] & 2-101 7|8K510] 21 AMGIRS:
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Study . . . Outcome
Study P TPO[month] | Diagnosis Intensity Task Measure Result
4 weeks; z’sg?ir;tage of All participants showed
Lavoie et ABA design 4 times/wk; treatment based Number of correct! improvements on trained
al. with multiple | 34.3+37.2 4 anomia Weekly - . Y words, two of them showed
. . ) on SFA on iTSA named items S
(2019)112] baselines session with generalisation to
) Number of correct .
therapist conversation.
answers
Crossover spoken
Fleming et | randomised 12 weeks: word/phrase ACT Participants showed
al. repeated 76+59 35 aphasia Dail ’ /sentence to CAT significant improvement in
(2021)[28] measures v picture matching ACT, but not in CAT.
design task on Listen—in
reading, naming, - L
. Participants significant
Stark and Crossover o o | 4 weeks; corn_prehensmn, CAT improved in CAT and CTPD
Warburton ) 4544247 7 expressive writing tasks on
design Everyday CTPD after Language Therapy, but
(2018)[29] Language -
not after Bejeweled.
Therapy
Lavoie et ABA design j ::/rieeSV\k Percentage of All participants showed
a with 74436 3 IVPPA Weekl ’ treatment based anomia improvements on treated
y multiple— T 2 svPPA <y on SFA on iTSA Number of correct words, three of them
(2020)([30] " session with ) )
baselines . answers generalized to conversation.
therapist
Multiple 4 weeks; category, first
Ballard et :;S;TES grtg?)eS/\M( letter, naming All participants showed gains
” ' 2 anomia : with automated Word production— '
al. (2018) behaviors No info 3B sessions/wk foedback on word production
[31] and roca ;Weekly eedoack on accuracy acouracy.
articipants session with correctness .
participa . based on ASR
designs therapist
6 anomia; 3
Egﬁgic;on 6 months;
Kurland et 1 global: 1 5-6 recognizing, All participants showed
al. (2019) ABA design 293437 1 mixed days/wk; matcAhmg,A and PercentAaccuracy— }mprovementsAdurmg the
- Weekly naming pictures on naming intervention with severity
[32] transcortical; A ith K orating off
2 optic; 2 session wit tasks moderating effects.
TCS: 2 TOM: therapist
3 Wernicke
Laures— A non— Naming accuracy— Two participants improved
Gore ot 4l concurrent 27.8430.1 3 anomia 7-18 days; naming task with | percentages on naming, but the other
(2021)[33]' multiple : ) 1 conduction Daily mental imagery BNT two did not show any
baseline CCRSA changes in naming accuracy.
8 weeks;
- 4 days/wk - )
’E‘lyan\ and Pre and post . with naming, reading, Pre and post- A“ part!cwpantss_ d gains
laz (2018) No info 8 Broca - P . ! in naming, reading and
test therapist; repetition intervention scores " )
[34] ! repetition skills.
30min/day
self use
Pseudo category Response latency The group with systematic
—random . . matching, feature | Cue usage encouragement of therapist
Gallee et . 92 4 anomia 10 weeks; hi Task ‘ ) |
al. (2020) assignment 11.149. 1 Broca At least matching, ask accuracy took more time to complete
[3'5] to trained or | [years] 1 TcM once a da rhyming, syllable Trials per login tasks and showed gains on
untrained Y identification on BNT assessments and enhanced
group Constant Therapy | WAB-R independent_engagement.
6 anomia; 10 12 .
. weeks; )
Broca; 7 Weekl speaking,
Randomized conduction; 4 <y h listening, reading, | WAB-AQ Both IP and TR groups
VEitzer et andomizec . global; session wit writing, and CLQT showed equal
non-inferiority | No info o therapist; e . )
a.(2019)[3] il desian 2 Wernicke; frecly used cognitive skills CETI improvements, but only IP
9 1 mixed as v exercises on CCRSA improved in CCRSA.
transcortical; TalkPath
11 CLCD homework

TPO(time post onset); SFA(Semantic Feature Analysis); BNT(Boston naming test); WAB-R(Western Aphasia Battery-Revised): ACT(Auditory
Comprehension Test); CAT (Comprehensive Aphasia Test); CCRSA(Communication Confidence Rating Scale for Aphasia); CTPD(Cookie Theft Picture
Description); CLQT(Cognitive Liguistic Quick Test); WAB-AQ(Western Aphasia Battery aphasia quotient); CETI(Communication Effectiveness Index);
CLCD(Cognitive-linguistic communication disorder); PPA(primary progressive aphasia); TCS(transcortical sensory aphasia)

pilot 3HS HLlotl AMSIRSa
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Fleming &[28]oA AoFet AdojAgd & 4
‘Listen-in'2 2-3-% ¥312]&(Adaptive algorithm)
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Zr Al&(challenge)o] Hol=g Rk, Qo] X, K7
9] 74 59 840l 7|9t 5to] 0.17E 1 Afel9] #
T2 BRI SAY Al dAOA BE SR
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F=of wEh ol =7F 2= o £S04 g
7} 70% oVgold Holeg A, 40-70% °I'd A,
40% olstol sHFaL, a1 tolof =gk FXt
ol & it & A2 TolE S53leH, ojiS
ZA717F52t ¥HE5199t) Giachero $123]19] VR 7]
g SAolA= AR, Y, o] 39 S0 2
2 TRt A Aol =T, 4 Aas o
Z9kstal Qo SAPF £ Al
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2) 2Hrd of

Lavoie 5[12][30]= HEH 7I5tF f iTSAE °]&
g SANA & HolE AFT o AASHE A=SHA
t}. o] Y2 FF dof (f: AZ) < Yr|H e s AHH
o] (4: Y= & wE2A sto] ou)d YESA
£ Z371=149] YUIAHEEASA  (Semantic
Feature Analysis;SFA)[50]°] 7|4l sto], EZAof st
oJu|A Ao &t F g =119 olEZ Yoks &
dS AFstelh. A= £ dolE A9 A
4 Qg Bl w2 VI AY¥F o
(functionality-oriented vocabulary)e} #g4do] &
2 H7|5A A& dol(nonfunctionality-oriented
vocabulary)2 Yo, Zt 32} ¥2 7|54 A|gF dof

£ A5, ol9f sidel= AFRIE Yol =715ttt
A= A 37100 ARFE AR 754 A7) Tl
59 842 7SIl 37 olde B2 Boles
71578 A7 ©ol& zelste] FAE AP HE
Z07 QI3 AojZ(Post-stroke Aphasia) A2} ¥
HFR1g/d A ojF(Primary  Progressive  Aphasia;

PPA) 3RS to 2 SAE AHSIE o, AT
crolof] that ol Fth7] =3l Slo Fefgt Aol AU
om, YA digt=o] dutete U H 15
th. ©oi9] 7|50l wWE Aol YELA] kgkon,
AR 444 digtol] &3 ool dutshrt dojwtth
= AME 1S o S Zi7RIS] Aol ek
Gol(71548 AT do)E TH TolE HAHsh= v
7 dekar ARbstaict. gHH, Stark®F Warburton[29]
7} AF&3F Tactus Therapy Solution®] ‘Language
Therapy Y%= Lavoie 5[12][30]9] iTSA'®} vpztr}
A2 SR} shgohal 42 doju ARIE A3 5=t
of ARES = UL, SHY FEEC| =OoHAH Ho]
L7t AAso2 2AE QI Ballard 5311% A&
33 ¥ ‘Word Trainers ©|-&3st SAoA XA
7NR1gteE & ©olE AAsith A2 v A=
Areke] 37104 124709 && Holol thigh HAL
(probe)& AL, o] F 7HFF A+ =2 20719
cholo] 78k stof ZlRIskE & o7t A=A
7 E4 Tof7t uie- HAY offrkar ARkt B¢
g ©@olE AASHL M2 TolE Zsto] st
Row, SAE APty AmAhs SAPF SEoHAA
U A&2A 05 Aufsto] 2d7S £ 4 vkl west
tolE Y7oz AASAL

ShH, Kurland 5{32]2 ‘iBooks Author’ AZEF]|
o} o]-&sto] 7+ gttt} 7RISk theky ok A
A&t EA419F 5ol et dolsE Ue F d
= AL, ZF HE = st TolE skgst] 9
ot Ao M w Zojt} o|Ft7], 18-to], ©ol-1
g ddstr], ou|d Aol gotr] 59 ot 1
o] A=A} Laures-Gore 53312 o|Et7] T
oA o yolrt AAEH(mental imagery)S A Al
Sot= = 1obtth A SA Al 7] dol== %
Aol 71z (Baseline)ol Aol EAE o7 FHAL
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(BNT, Boston Naming Test) &4
=)

1) VR/AR

Giachero 512312 Neuro VR 2.0 LE4AA AT
EgolE o]gsto] 7HES st 7MdgHEo
L 5d FHup, GAEH, o3, d 5o dAH
gao A9l A(scenario)o] FEEUIL
33} W] g= ?lof, 719, 9, IY 54 59

REIE

32 12 A9 Aol Ang olny, 4 2
A9 olge Wil BAL A 59 TS A
AL, o AHE TE A o] HET AL &
AT T2 I 0lfE HYs O BAES M5
£ 59 QA SMaES ALtk

Marshall §{241[25]3} Carragher 5261 7Hd
A 7]9k9] ZMAAIAIQl ‘EVA Park'E o]-&3to] A=
P51t EVA Parks tizto]u e} AojZ gaE9]
54 A (codesign)E & THEold tE AREA
(multi-user) 7MdAIAOIH51]. A, HAER, 7,
o84l vl R 53 22 GAFEQl Bo] TMte s
TFE=o]9lo] Aol AA| JatAEo] WAt 3
I FARE AZolA tigk A5S T 5 YEE 519,
ChFet A4 33 E= Qlo], 2R S 2 HjdAH
A5 2gsto] ARgALY] JulE {Esh Hisks &
A 7114} 5Tt A A= ZHQISHE ouberE E
= ol 7t F|HEe} upeAag 2ATE £ 9I9)
1, SEA} blo]aF o]fste] LEZ B AREAR}
OJAtaEolY HQo| wEkis eyt HAAE K

AL, GAETNN 24 FEE 59 A

P& She 5 Tt Ao s Fdl=T o) &8

S I 4 AR 31

4.1 X|ZAMe} eH EBtots AT Jts

1) VR/AR

Grechuta S1211[22]914 = oA AEERA
(therapy assistant) g o] dojAfg THE APT
A} F 3 @A VR 7|5 Aojg RS QR g
A AAHFRGSa)E ol&s TAE AFPt. F
A= M2 EAL 2431, Qe EAS AYF=
NFEZ oA AZmAR= BE 3718 5ot 7]
4 A E= YAEol EAZE A=A TESHIS
o, dojAfigolut 7141 AH| A= AFSHA] kT

Giachero 5(23]2 Neuro VR& ©|-83dlo] X=At
ot Wik Al B9 e 4, AAA, 119" 5 7St
OAtAT AHde HF ol&sto] diglehe AS HHE
3= i3} XZE(conversational therapy)[521[231&
APslet. TS 7HIRHEolA Y] et A%
(scenario)& M 1211, 7Mool gk tistE
£ T A A AP AFAR= o] oA o



ol

b4 IEREIXSHS|=FX| '22 Vol. 22 No. 9

r
r

7} & o] RoAE 2ALY] FHS o]EoUL W&
= TAAFIeH, g7t Tof QIE ol
G GAE AT = SHT SR AAE TR
= 23T 5 8, ArAA R 875HH
A gAZ} olof| wet HFEE Aok oz 7t
SOt

De Luca 512012 57153 AAAES fI9t vt
E(semi-immersive) VR 74t A m2 7Y
‘BTS-Nirvana'(BTS Bioengineering Corp., Qunicy,
USA)E ol83sto] SAIE A1ttt ‘BTS-Nirvana'=
gxte] gHolo] AATHOR WHgSlR AHZE W=
g Agsie ey Addold BAE 23 &

=S F4olal 2AsHAY ddd aﬁe 4?—7‘1: e

ol o

A2 Fpstgict
S, RA7 5116, oA, BER071S HAtdhet
2 4750l AT SR 7Y ARA2Y B2 o

w2 E4 u]-;L]E' H|Z=H 3
# Z7tol|A 9] S| 3D /‘c}ol oyl de] Fej=
UERE T, A2AR}F EA7E 112 A B ALEstol
ZAE 539 TE A S1619A4E i SAS
283 T et o], AeAl, EeE171004= 5
2 o]étﬂﬂ 74 APt o, T} QZ0] ol

3, 84, A4, Felo o

< 1 A7 BAE A E2E FUH
4.2 X|ZAtet 8H 3ot 1 2| XNREA 018

5 WA $Be B} 57 2h2E A=Al
AE3E 5 0l9] ARIls B4 4687 olgo] 7K
d Bgolt

1) VR/AR

Marshall 5{241{25]%} Carragher 52612 34}7}F
AR A HFEE 7HIAIA EVA Parkell F<&sto] 1
oA A 5ARF S IFT 4= UEF 5P, A
ALY 3]7] Qo A7} AREA A&t A
5|85t

Marshall S[24]914= X ZAF} EVA Park W A3

ol 1o} T7E AAlsh F HO] SApoA A7 &
A 714 o]&t7] #A(cued naming task), SFAS} &
Arolu| 7235 A (Verb  Network — Strengthening
Treament; VNeST)[53]& /\]5”’5]-@‘51 o|& A}t
EVA Park W ¥4} Z7HoA sH53H tholE zpoiady
A Egshke AERE < o}Ei St} RS2 o]
9]9] AJ7t= EVA Parko] H&sto] of2 st
OAAE B 2 9J9ith

] Yo7t Carragher S[26]1&

A &(Interactive  Storytelling  Therapy)[541&
EVAPark®] @7do] St sttt k= EVA
Park W AT "M G4 AAstal, X gARE &7
GAlof| st oJobr|E FAISITE oF F9] ulx|Ek g
71oll= R A= AIFSHA 2 AHESARRlA
o] o]op7|& FFE HYSIES o1, AdeARAet 8
A= AR Faom QARNESIGITE 11 9 A7t
T 3= AR-EA EVA Parkoll F&st0] o2 4
T TS THAY, 22 opfEA AEZEHS A

1— /\ 01041:].

EVA Parkol|A] 115 X755 7|Hro2 Aojzje FA

ety AEE

111>

£ Al3Is A= A} Marshall 51252 &A+9
9 AA3H RrAEE 5xE AYF

(coordinator)?} AHLEAAE, 6-92] ¥AFEo]
152 olF EVA ParkolA Tiv SAE A Algst
= TS ARSI, “AojE SRR Aoprt= ATt

£ star, 7§70Q19] - (personal strength)& 83
2 ot g nIAEE APt AFPAE= 7+ =4
£ AAlBHL 15 F4EEY 980 A48 Aol
0] =2 o]Z9 Y, AYPEAREL 15 TS0 F
ofso] WS 7L} @AF ANt S5 el
2 T SRS A=A 917] 99 Azt
=dAog ﬂio}oﬂ Al EVA Park®] Z17FAIE of| A
§ 70 A9H ABe mud 4
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51 1 VR, AR, THI OHZ2H0|NE =
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H 3. OXIE 7I& 719 Aoixjet =0 SFUH SEZat A

Study Features Implications
use during [16],[17],[20], - Patients should ) -
sessions with | [211.[22],[23] visit rehabilitation for | ~\eed to inorease accessibility to
therapists [27] treatment treatment
- Provides fun and - Patients need
use with entertaining therapy apparatus when they ' _ _
therapists UED Wi -_Encourages practice of train an_ne - Need to provide patients with
el i [24],[25],[26] daily communication in real - Managing apparatus for treatment such as
have free AcCess 134] situations technology can be iPads or computers
challenging for - Technical assistance is needed
patients when they
train alone
self-administration - Increases accessibility to - Sessions with }
with regular [12],1301,[31], speech language therapy therapists help Treatment ‘?:O;Js be easy and
check-ups by [32],135] - Enables patients to stay at | patients to maintain | Sufficient trai " er ¢ quid
therapist home and to manage compliance f utmaen :m?g Or paper guide
treatment by themselves or using technology IS necessary
: . ' before self-administered
independent with regard to their status treatment
usg by - Provides individualised - Patients cannot - Need to provide paﬁents with
patients self—adr_nlnlstratlon therapy receive a feec_iback apparatus for treatment such as
without [28],129],[33] | - Allows patients to conduct from therapists iPads or computers
check-ups intensive therapy during training - Technical assistance is needed
+ Patients might need carer's period - Need means to maintain patient
help to conduct the compliance
treatment
- Treatment should be easy and
intuitive
- Providing sufficient training or
- Provides individualised and intensive therapy in paper gulde before the )
use as homework [36] e ; . . self-administered treatment is
addition to sessions with therapists necessary
 Need to provide patients with
apparatus for treatment such as
iPads or computers

2) 2Hrd of

StH, Kiyani®t Naz[34]+= ol& di7], 971, o=t &
57| A2 Agots AUEE 7|9 AojEEA 4
= o]&sto] FAE ATt SAt= A EARY] 3
71914 §A| B ol&stH AojAfd S S35k
I, ARG S ShERE o]Folls AFEo|AE SFo
i 3074 AAE FAE APSHES SIS

4.3 Ao SEH i X|=ALL| H7|KQl 2ol
Al WA 782 ix}7 =Y o FAE APk,

A mAjere] A7)

ZQ |
b =)
T 2k 4G %j o

1) ZHrd

Lavoie S(121[3019] EHER 7|9t <ol
ITSA'E o83t SAollA FAE2 B o]8otq &
Foll 4HH 437 A7 FAE AT

rok

THo] 9] Apxlo] AA|=H i
o d-olye g gstil tholo] o]Eg Wete S
S s BT i% w8 JJr == 14,
9] AMg 7152 H

o] sl wz=} o i]

718 &55t= 1\]7}01] 1}0]7} Q)
QUL BE FAS g ol Alee B Slolel we
S0l & 8718 B4 ol Uy A BAE AR
ot SA A Al 9719 o= B 71EAREe] 2A
2 sl axz Qe ofelg A4S, T1Ee) Eg
2 vol Asieich. 7t FAe] FA7F BUR A7

7l Astol Festel olge] sae 29
L [B019] 74 o] uf Exfe] Aol we} A EHA)

yes =4 °P71 SHAATE
Gallee 53512 A=A BHERS ATste] A

oA& 94 ‘Constant Therapy'(Constant Therapy,
Inc., Newton, MA, USA)E ©l-&3t SAE A5t
o} He 7HE| 8] 27](category matching), E4 A
ZAdl7|(feature matching), 2 W&7](rhyming), =
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A Q1517 (syllable identification) o] #gd<L =g
shlal, - ool e fEwE AFsiuth. A}
Aok 517 g ¥ 5H5H 02 FAHE P53
FAE Aldok= &< 290 3, S FEE,
A AIZE T4 AR Zig= SOl ioll 715 =3Ik i
A7 Al AJARE 271919 ¥z whet n =g A3
st =&l i AREOl ofzZo] AA=A] S5k
o}, E9], Axo] v E Ao A= TAfo] olEst
Al g A ke¥E S ©o] /1SS AlEstes ¢F
Wote= wowS Algskainh

Kurland 5{32]2 ‘iBooksE ©0]-&5}0] Skxjof ok
A& tiate dofehy He A=A T glo] A
2 ooty 1t 94 s NeE SiQlvh At g
& Al AxE U8t B34e Fassl] s £
847} S Yol e Z AT A A
I, 710l ZA7E A7 = A 207 2AE IS A
2|2 "pLo]F= TTS(text-to-speech)”] 5= AR&-3}
L& Qhfistoltt. A= 3t Fof 5-6Y, oFFol i
208 ol FAE AAsteE 8o, i =
FHo= FAE ANFT & AL, ERST AR =
-5 ol AP3}IALE ‘iBooks WL W AHE7ES A}
o8 FA5HA] oFot7] wioll RE A3 ARERE Al
1HE 7180t0o] A 8ARKY] 7t 94 AE Al HAIsHY]
t}. o] 37|+ A7 FAE(compliance)E &<15}
I AL 71eAR] BAIE AL Al 7171 ARl
HREE 7)1 QleA] RS ERlskqint. &3 gt
o gt ¥ X s HEste] "HARE 35k
1, ER Al AXEAP} A1) Ao HHEsto] 7]
&4 FAE Has= shlth

Ballard &)3112 A5 24 <l4)(Automatic
Speech Recognition;ASR) £2ZE[o]E 0|83t H
‘Word Trainer® ©|-&st] APt A9 FgHo=
(near-independent) 2 4= = SAE AY5HH
o} 2= o]5H7] S HFsh 55 HMES =
2 A9 SHS 5351300, 24 4] AZE o7t
A 75 westo] ol AlFsigict. EAke] 2
= 595 A& do], F-o4, AR AR 59 A A
& 7152 Aol A= o] AmAREC] ERlT 5 A
o A gAR: o 7SS Hal SRR o] WA &

i ool

oo o
ol 2

o o] BE2 24T 4 %, A 39 o)
of 45 SOl ARAPE £E We olE 3elst

gt A A=k Fst
=HAog Sk g Al 4, = Q19 A
gheo] g ol 20319 FAE AFSHAL, i HiE
Ei= SkypeR X|mAMRS] HoH 317]7F Y= et
1L, ol

[¢)

olf= HAKexperimental probe)E Z5

4.4 X|ZAQ| 221 Q= EAte| =RH AL

d wA Ee A=A Bl glo] Bt 4 7]
et BYH O FAS AR HSoln, w wet

1) =8kd <4

Fleming 5(28]2 EAoA HIERT JEEZ Al
of1L 1257 S A o0& AojfE Y Listen-in'& At
&5HA shoih. B ©ol/7H/ &= 4L 110 sidst
= I8 Adok= ARjos =0 k. F 1004
7re] FolE HHE 5150 oF 80E7HA] AREE 5= 3L
UL, TR} Ag5o] wet APt Wk ARt
AHEA AR 4= QLo B ®lo] BE BYS S35t
A, o8] Mo g ro] 1S 4= ST WS AR
b AZE Bi9] g 59 AR 7182 AR
7t QA0 R Q1 4= lof TRt HA T
ofFr Tt A ARG S S SAPlA dFote] &
Folgrg WREE MRt kY] 7189l = V1S
< A 5 71e A9 29 T2 AFcHA Lokt

Stark®} Warburton[29]2 2= SAHEA1A HER
S A|F3sta Tactus Therapy Solution®] AojAj&
9 ‘Language Therapy & 457t AAZ ARESH] 5
Ak P2 2442 Qu]d, 34 &0l U= 971, ol
th7], ofsh, 7] || 7HA] Y9 HAL AlSsaL, &
Az o] F 5T YT FZ AAE HEsioit:
< -9 Higt mtulE AFsielon, AREARE
et AJo et TR, YT 59 AR 71F0]
Poll AAsoE AFEALL, efojutolof] AZAE] QS
3% AmAA HLE ASE Q. 22y ARAIRE

= 7|0l HA| ghot A & &4 ABFE 3 F
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8 1ZE VR, AR, 2HIY OfZ2|70|ME A2 KT

g IS BE BAE A 504%”‘ 208 ©]

7159 i glo] 2AR PF 01%@ . < 205"— ol
o T FolEge SS9t

Laures-Gore (3312 $AR=0A AoiAqEdE=}
AAE A (mental imagery)& @ AFsH= Yol A
Xlﬂ HERS AlFote] BT AAR FAE Aot
sttt At A" EAES AlFfelr] A SELE
FE2 oh AR4lo] o]Eth7] S Hil A
ol 2SS ARASE & ol=0y] HPL A
AFZlo] Xﬂﬂﬂuﬂ o5 4g Yo Uol=
l%%ﬂ‘%i—t— I, o] wf 7g- ol et w=ule A
QAL SFFof g Hd‘ﬂ AR A SHol 7]
,—:-_O]-Oﬂli]- IAR=L 5t

1, dFEHtime of day
effect)& 3171 A1) sk% F 7E*~1°: Az & AE 8
EhiNiey

>
X o _I
e Ty

woo2 X0 o
_?ll‘
38,
_Y‘_,

il okl
o

N

°

N

45 XRARIS X|ZS7|0 CHet SHZ BE

ThR A RFL Akl ol 87lef et
A9 8 SARA B Ao, muid B2 TS
3 AT,

1) HHpd <f

Meltzers36l°4= SA7F A gAMRS] HTiH
ojAfg T T F olof it HAE EE]XJ—OE
Aot A qARE] 3]7]= EEo] SJAlAE THE
Hel A 3 13], did E= HHOE A5,
AAADE HIE ofH SAA D Bz 2= E 1
TS AFohs F23HE tistdES Aot o]
o st A2 X A= AojAfF N ‘TalkPath’
(Lingraphica Inc., Princeton, NJ, USA)[551& AR
a1, Ago] AlskA] g2 3= Y 99] tE <lof
AL A5t TalkPath's @317, €71, 971,
7] Id3t 7197} 22 FAojF(paralinguistic)
A 58 THZ AT A AR 7152 AZES)
ojof] A= om AFAL= HA0= T Y F

£ gRlsty SAET & AAXA] o= FF 5ol &

1) Pﬁ ok

H‘l

ofrl 09‘:

AolA A2 stk

v. 22 H M

g 7149 HlopAel Wde] wet elojAgt Fdl
=] 7142 §UL T4 AFEo] AL 9

49 24 aroiE asgel gsE
[15119137](38]. ol A7) & S

0

PILAE W49 BARES Bt AR HE
I} ATHE £Y 4 U SE0l B 5 9L AR 7]
gk £ AFAE SR 714 FAAE VR, AR,
w0 Agtd Aol oA

‘ﬂt‘r.

2 AolA oHE VR, ARZIEE B ATEIANE A
FARF @A A HEsAL HHE 27 (o)l EVA
Park)ol A Rhd Al &S AFPsiAct. s
< VR, ARS o-&3t AlFal Sr=2 AlZ
22 QlF &xpF AuE
[16][24], A=} 7152 Aol 54
AT AFFH23]. 53], vtz
ot B-912112411281[29] A7} HHo]
AEollA SAE APt e=A ARl 2
&5 MM ol S5 7le 71HE A2
A o= @] H8stke A tiet 54
AAFSEAL QlTh 53], ZEustol A HAS-
Wl Aol vt s e & FH=E
P 5829 W49l Wesgo] tiFsal, Z2Y o|F
o Al7]elE Bt &E°] o H fAE Aem
dqEEs @ A-NAL0), olHRt 7eS ol8et ¥4,
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9] &A% (compliance)E FAE3| §A
AA7F sttt Kurland 54712 AT
8212 A9 Yoy FF&, B 7lES ARES 2
Aol |EY Tlaes ARESIA sk B
(motivation)?} AME ol tist A&k E#oletal
AloFst, gHAke] FEof g ZiIskE 1le] S84
= daotth kA AP SHHoE FAE AW
S SA WA HARIsHEE . 7o) dolket
T3 ol &R dolsd P Aol BEo] 74l
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g 37)5%t SR Aol it AAZEe R dolxo}
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8o gLoH271[30-33] ol AEAR] F71HAQl
AZE BAZE 995t grAog AR A4 EFoA=
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A, AARE Y] 8 A& 5ol 716t ofof ApsoE T
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oXRE 71&A 5ol tiet AP B7RE TS A
T ARCH[25], YF AFolA= TS0l HEA
o= FNE NPT 4 242 7715 2AT = GlE
oAM= 7159 =32 dol ZFPSeE ST
[12][28][291[32]. ol 7I& 7I%te] AHolF 54 A+
oA gAFEol FA 719t 719 AMEHE & ol
T =T Mok WY} 29 ARGAJo] Hiet 1L
H7t IR EF A9 27| GARE o|FojAof g2 Al
ARRtel Aol APt 7le ERIxE HA ol
NeE ATEQ0]9} 7]7]9] QIFHo|AE AW o R
HRRISHAY, S5 Aldst7] Aol S-E7t &9 4
At A5 HAS A AlFskaL30], A7 7Sl
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A 5ol 1 FAA Hjto] E 4 3= Aolth
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A Ao T2 & £ QL E 9t o]X Y 7|& and M. V. Arbin, “Aphasia in acute stroke and
2 BA)7F WAL 0 3R A4S FAIH o7 TufE relation to outcome,” Journal of internal
22 Q2 T QHFAIS AFAO]| &6l Ao W5t} medicine, Vol.249, No.5, pp.413-422, 2001.
= [5] Y. Cao, X. Huang, B. Zhang, G. S. Kranz, D.
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