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Rehabilitation studies in bilingual aphasia
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Both language systems
are active during

processing tasks (costa &

Caramazza, 1999; Costa et al., 2006a; Costa et
al., 1999; Hoshino & Thierry, 2010, 2011; van
~—— Heuven et al., 2008; Wu & Thierry, 2010)
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Cross-language parallel . Cross-language
activation = Cross- interference- Can
language generalization competition be
(Edmonds & Kiran, 2006; Kiran & Roberts ca p|ta||zed in treatment?
L 002 L (Ansaldo et al., 2010)
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Between and within language generalization
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Phonological retrieval
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= Trained set 1 and untrained set 2 (within-language)
= Trained set 1 and untrained language set 1 [between-language)
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No language generalization, interference
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Anterior Cingulate Cortex
+ Altention -
+ Conflict monitering Basal Ganglia, Caudate

+ Error detection Language selection Cognitive control network
Sel swilching

+ Language planning

» Lexical selaction

Prefrontal Cortex
» Executive functions
+ Dedsion-making
* Response selection
+ Regponsa inhibition
+ Working memaory

Emcutia : )
procass Montorng processes Conceptual-irtentional

e | 551 S bilingual

'x,\‘ / language system

Compating languane task
scharnas

Inferior Parietal Lobule
» Maintenance of
Represantations
= Warking memaory

Bialystok, Craik, Green & Gollan, 2009

Abutalebi & Green, 2007



How pervasive are interference effects in rehabilitation?

*Trilingual- Amharic-French-English
=59 years old

" At the age of 55, a left frontal grade Il
oligoastrocytoma

" Post surgery- left frontal infarct affecting Lbasal
ganglia.

*Treatment provided in French first and then in English

Keane & Kiran, under revision, Cognitive Neuropsychology
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Performance on non-linguistic flanker task

Pre-treatment

Post-treatment
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Incongruent

Congruent | Incongruent

Accuracy 50%

55%

45% 50%

Response Time | 1533.7

1720.9

1081.7 1051

Keane & Kiran, under revision, Cognitive Neuropsychology,




Is cognitive control and its impairment in post-stroke
adults domain general or language specific?

Domain
general

Domain Specific/ Domain General/
Language specific Resource General
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Gray & Kiran, under revision, BLC
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NHBA BAA
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Figure 4. BAA Response Time Profiles.
a. translating into English b. translating into Spanish
fastest slowest fastest slowest
ST UnTr S
BAAO3 € Tr r Un nir > BAAG3 <UnTr Un S Tr STr >-\
S S . . .
BAAGS €—nlt Tt Un ST S 5 praos €t I T Un some BAA benefit from within-
pancs €S Tr_Un O o e Unr TS ST Un language conditions and exhibit
ooy €S T U 5 U0 o | gy @S ST UnT T un = mterfgrence from between-language
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oanos €SS TrUn unm oanon < T_ST_S U _un ~ benefit from staying within-language.
BAALD € Tr S Un  STr UnTr 5> BAALD € s ST UnTr Un Tr > |

Note. BAA =bilingual adults with aphasia; Tr = direct translation; S = semantic; STr = semantic
translation; Un = unrelated; UnTr = unrelated translation.

Gray & Kiran, under revisio
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Is cognitive control and its impairment post-stroke
domain general or language specific?

Domain Specific/ Domain General/
Language specific Resource General
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Complex

Simple
Task demands

Task demands
Consistent with the resource reduction
theory, Hula, McNeil, & Sung, 2007; Hula &
McNeil, 2008




Non-linguistic Flanker
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Linguistic

Clanker

English

Spanish
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pata pata pata pata pata
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Color/Shape Triad

Match by Color: Match by Shape:
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English Spanish Triad Data: Accuracy
) (Controls n=13, Patients n=7)
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Note: Hormiga = ant, conejo = rabbit, abeja = bee, estufa = stove, bold text = word-pair.
Triad Data: Conflict Ratio RT Triad Data: RT
(Controls n=13, Patients n=7) (Controls n=13, Patients n=7)
0.04 2500
0.035 2300
o 003
= E 2100
g 0.025 e
T 0015 1700
Q
¢ o0 1500
0.005 ConRT InconRT
0 H Controls 1608.202206 1664.847561
u Controls 0.033998227 B Patients 2351.501477 2398.931517
B Patients 0.021725191




Conclusions

* Evidence for cognitive control deficits for stroke patients apparent in
rehabilitation studies

* Not as evident in behavioral tasks

* |t may be that as the task demands/resources increase, the cognitive control
gets more domain general

* For tasks that require lesser task demands/resources, cognitive control may
be more domain specific

* Future work

* Examine the nature of cognitive control using a combination of imaging
and behavioral tasks to see if language and cognitive networks are the
same when examining the continuum between domain-specific and
domain general cognitive control

* We are also examining whether training cognitive control improves
language control and vice versa
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Treatment protocol in Behavioral studies

TREATMENT

Name picture
If incorrect, told correct name
Choose 6 correct features from 12 cards
Answer 15 yes/no questions about the Long and green. @fe | Foundinprocuce
ite m Vegetable

. . . Eaten Fresh
Named item again with feedback S Nutritious

Treatment always provided only in one
language (either English/Spanish) and m

amount of improvement examined L1 1 L2

Generalization (cross language transfer)
examined to untrained language

Edmonds & Kiran, 2006; Kiran & Roberts, 2009
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