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Overview

*Aging, Development and Cognition in Multilingualism
*GMV, MRS, sulcal gyration, white matter microstructure

*Linguistic load reflected in multilingual brains and speech




Speaking of language(s)

* Advantage (cultural factors, exposure to print, other
language experience, ‘bilingual’ individual differences)

*Experience (dominance, number of “speaking” years)

*Learning (age of acquisition, duration, formality, style)
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* Filial piety 1+6 rule

- The burden of ageing
China‘s population by age group, m
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Wage Overheads in Emerging Asia
Avg. mandatory welfare

Avg. minimum annual salary

Total Iabor cost

(worker, Intl. dollar) (% against salary) ( Intl. dollar)
Bangladesh 798 n/a 798
Cambodia 672 n/a 672
China 1,500 50 2,250
India 857 10 943
Indonesia 1,027 6 1,089
Laos 1,057 95 1,157
Malaysia 4,735 23 5,824
Mongolia 2,004 n/a 2,004
Myanmar 401 n/a 401
Nepal 1,889 n/a 1,889
Pakistan 984 7 1,052
Philippines 2,053 94 2,246
SriLanka 1,619 n/a 1,619
Thailand 2,293 6.9 2,451
Vietnam 1,002 15 1,152

Source: IMF World Economic Outlook Database, October 2010




Our region
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Microstructural anatomical
differences between bilinguals
and monolinguals®
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Figure 5. Correlation between Radial Diffusivity in the right SLF and the L2 proficiency scores for Bilinguals. Results of
TBSS analysis with Threshold Free Cluster Enhancement and permutation testing (5000 permutations), at p< 0.097.
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Figure 4. Correlation between Radial Diffusivity in the
right SLF and the L2 proficiency scores for Bilinguals.




Magnetic Resonance Spectroscopy
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Bilingual Monolingual
21 subjects scanned 20 subjects scanned
24.19 £2.25y/o 24.40%2.11vy/o
17.60 1 1.55 Edu years 16.80 £ 1.61 Edu years
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Bilingual vs Monolingual

[Cho]

[Cr]

abs

Bilingual
Monolingual

Bilingual
Monolingual
Bilingual
Monolingual
Bilingual
Monolingual
Bilingual

Monolingual

2.2210.39

0.025
2.3910.23

13.6311.84
14.00%3.06
10.91x1.79
12.00%0.76
6.2311.79
6.0013.33

14.66x1.87

15.13::1.42

Nonparametric Mann-Whitney test




Results
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Eriksen Flanker task (ANT Fan et al.)

V.M. Borse et el
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GMV (Abutalebi et al., 2012-2016 HKU)
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Eriksen Flanker task (ANT Fan et al.)
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Paracingulate sulcus (PCS) (Cachia et al. 2017)

A. Cachia et al. Brain and Language 175 (2017) 57-63
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Fig. 2. Asymmetry of the anterior cingulate cortex (ACC) and cognitive control efficiency in bilinguals and li Is in Sessi 1 and 2. Conflict effect scores (differential RTs:

Incongruent minus Congruent trials) in bilinguals and monolinguals with different ACC morphology. Error bars denote the standard error of the mean. *: p < 0.05; .. p < 0.1.



Eriksen Flanker task (ANT Fan et al.)
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Summary

* Multilingual brains are different - why?
*|s multilingual language experience an advantage?

*‘Zooming’ attention amidst distracting information.
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Diffusion modelling (Ong et al. 2017)
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Non-Decision Time Conflict
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Summary

Diffusion Measure Contrast

FA ML >BL Anterior Thalamic Radiation (Cummine et. al.)
Right Inferior Fronto-Occipital Fasciculus
Right Inferior Longitudinal Fasciculus

MD BL> ML Forceps Minor
Right Superior Longitudinal Fasciculus
Left Superior Longitudinal Fasciculus

RD BL > ML Forceps Minor
Right Superior Longitudinal Fasciculus
Inferior Longitudinal Fasciculus
Anterior Thalamic Radiation

AD BL > ML Forceps Minor
Right Superior Longitudinal Fasciculus

Right Anterior Thalamic Radiation
28



Conclusion

* Multilingualism is not harmful for Hong Kong citizens.
* Multilingual speakers have a brain and cognitive reserve.

*‘Zooming’ visual attention amidst distracting information.
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