Abstract and concrete noun processing In healthy older adults using fMRI
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Background Methods Results Discussion
oBehavioral data from both normal and brain-injured subjects suggests Event-related paradigm W‘S‘*"‘. Lexical Decision @The areas of overlap obtained in the lexical decision task (angular gyrus
that abstract words and concrete words are processed differently oExperimental and control stimuli for each taskare |- bilaterally and left posterior cingulate gyrus) agree with suggested areas
oDual Coding Theory (Paivio, 1991) combined and randomly presented. of general semantic processing.

Q@Allows for analysis of BOLD
signal for each stimulus.

@ These areas did not show a preference for either abstract or
concrete word processing.
@Overall, more areas of activation were found bilaterally for concrete

@Suggests two systems for encoding words into semantic memory
@Verbal (linguistic): Abstract words are encoded into the semantic

justice

Red = activation during

system with only verbal information + abstract word processing words during the lexical decision task. This may be reflecting:
: Blue = activation duri : -
@Nonverbal (sensory): Concrete words are encoded into the . conerete word prOGESSING 1. abilateral network for processing concrete words
semantic system with both verbal and multi-modal sensory » N ymbol judgmen Purple = overlap in activation 2. similarities in processing between abstract words and
' ' seudowords (see behavioral data
_ |nf0rmat|on _ _ _ - + + Fixation Th p f I (b . d . h d) d k I f . f .
@Evidence from recent neuroimaging studies suggests the possibility of Fixatior oThe areas of overlap obtained in the word judgment task (left interior
college

frontal gyrus, left posterior middle temporal gyrus, and left superior frontal
gyrus) also agree with suggested areas of general semantic processing.
@These areas also did not show a preference for either abstract or
concrete word processing.

dissociable neural correlates for abstract and concrete word processing parade
(Binder, 2007)

QAN Issue yet unaddressed in the current literature is the processing of

Lexical decision | Word judgment

abstract and concrete nouns in normal, healthy older adults, although Task Lexical Decision Word Judgment L
L ; ; " advice - abstract or concrete @Overall, more areas of activation were found for abstract words
neural activation corresponding to different cognitive processes has been college - abstract or concrete : : hilaterally during th 4 iud taclk Feallv in the IEG. Thi
Shown to Change as a functlon Of age (Cabeza’ 2001) nart - yes or no ﬁf#ﬁ#—same or d-ifferent Reg I O n Of In tereSt An aIyS I S llalera y Urlng e WOr jU gmen aS , SpeC| ICa y N e . IS
_ _ _ _ _ Example parade - yes or no ?*#1% - same or different Derf d ROI e £ | hich Tl may be due to the effects of healthy aging.
p ’ e gory ’ hitial basel : 5 @Bilateral activation of PFC in healthy older adults versus left-

h thesized to use the riaht hemispohere for semantic processin I;]slgsdo?rsaenlorl]:mized ISI (fixation cross) 15/3 072% sec 1.5/3 07205 sec set forth by Binder, Desal, Graves, & Conant (2009) as semantic : L y : :
are nypo I P P J Total ISI duration per run ~ 153 sec ~ 153 sec - lateralized activation in healthy younger adults during semantic
InStead Of the damaged |eft hemISphere Stimulus duration per run 50 stimuli x 2 sec = 100 sec 50 stimuli x 3 sec = 150 sec proceSSIng areaS . tasks may be due to a Compensatory mechanlsm to Counteract

. : : : # runs, # items per run 4 runs, 50 items per run 3 runs, 50 items per run @No significant differences were found between the mean percent signal " :
QIf concrete words are processed bilaterally, then patients with aphasia Total time in minutes 17.4 minutes 15.6 minutes change of abstract versus concrete conditions in either task for any of the age-related cognitive decline (Bergerbest et al., 2009).
will exhibit preference for concrete words, which has been shown .
behaviorally (Nickels & Howard, 1995: Barry & Gerhand, 2003; Kiran, selectea regions M .
Abbott, & Sandberg, 2009) Results W] Conclusion
@In order to test these hypotheses, we must establish a healthy older Behavioral o . In general, this study agrees with previous neuroimaging studies
adult neural activation baseline against which to compare neural | = - o w exploring neural correlates of semantic processing. However, the left-
activation in patients with aphasia ) =" N ST T ( lateralized processing of abstract words and bilateral processing of
T A concrete words was only supported for the lexical decision task. The
47 \ il | word judgment task appeared to have the opposite pattern. This may be
Methods A = I due to differences in processing demands of the two tasks and/or to the
Participants | I ] effects of normal aging. Future research should focus on a larger sample,
@N=10; 5 male, 5 female. Age range: 50-63. f gee s AR | with a wider healthy older adult age range.
. . . MR MN|gfoordinates Pl
Onght-handed, monollngual EngIISh Speakers Absltract Wolrdz vs Nonwords Concrete words vs Nonwords
: : : : Structure X 'y z Z-score [Structure X Yy z Z-score B ing el cecon ook o
o@No history of neurological disease, trauma, or disorders. Normal L Posterior Cingulate Gyrus -4 -38 38 3.53 L Posterior Cingulate Gyrus 8 42 40 38 ! References
t d I - t f t . L Middle Temporal Gyrus -62 -50 2 3.81 R Parietal Operculum Cortex 58 -28 20 3.85 N i | | _
cognitive and linguistic functioning. R Supramarginal Gyrus 58 -40 28 351 L Superior Lateral Occipital Cortex ~ -48 -66 22 4.24 o - oot e Bany, C., & Gerhand, S, (2008). Both concreteness and age-okacquistion affect reading accuracy but oy concretencss affecs
TaS kS L Middle Frontal Gyrus 54 28 40 3.63 fm 1 T Mean percent signal change by condition i left superior frontl gyrus during Bergerbest, D., Gabrieli, J. D. E, Whitfield-Gabrieli, S Kim, H., Stebbins, GT Bennett., D. A., Fleischman, D. A. (2009) . Age-associated
5IE;?JT;?I(I;(;|teeX 1480 4100 22 ggg ket | reduction of asymmetry in prefrontal function and preservation of conceptual repetition priming. Neuroimage, 45, 237-246.
Lexical Decision (replicated from Binder et al., 2005) ' | e L (2007, St of v rgesilty on s s e s, M A K. e Newl s
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@50 abStraCt Word51 50 concrete WOI‘dS, 50 same Symb0| StrlngS’ and 50 L Middle Temporal Gyrus -66 -38 -8 4.1 L Middle Temporal Gyrus -66 -36 -10 3.89 = L Kiran, S., Abbott, K., & Sandberg, C. W. (2007). Effects of abstractness for treatment of generative naming deficits in aphasia. Aphasiology, 1-
different SymbOl Strings R Frontal Orbital Cortex 36 24 -8 3.95 | 19,
L Caudate Nucleus -14 12 6 3.78 . Nickels, L., & Howard, D. (1995). Aphasic naming: What matters? Neuropsychologia, 33(10), 1281-1303.
°°°°°°°°° Paivio, A. (1991). Dual coding theory: Retrospect and current status. Canadian Journal of Psychology, 45(3), 255-287.




