Workshop on the Development and Analysis of Neural Systems Supporting Language (DANSSL) abstract submission, GC CUNY

TITLE: Electrophysiological Evidence of Lexical Access Disruptions

Authors: Yael Neumann, Valerie Shafer, Loraine K. Obler, and Hilary Gomes

Summary of Proposal (max. 250 words):
This study investigated in healthy younger and older adults: 1) the effects of age on the phonological retrieval process, and 2) the time-course of the phonological substages, segments vs. syllables. The N200, P300 and Visual Evoked Potential (VEP) components were investigated using a Go/Nogo paradigm with implicit picture naming. 
Results support the Transmission Deficit Hypothesis as N200 latencies on both phonological tasks were later (100 ms) in the older, as compared to the younger, group. In particular, within the older group, retrieval of syllabic information was significantly later (50 ms), as compared to retrieval of segmental information. These findings further suggest that the phonological breakdown is greater at the syllabic, than segmental, level. 

Additionally, P300 and VEPs revealed no significant latency delays between groups and on both tasks. This suggests that phonological processing delays in the older group were due to stage-specific, not generalized, phonological processing deficits. However, group differences in P300 amplitude on the segment task, and VEPs (at 201-250 ms) on both tasks, were seen. These findings suggest that with age greater cognitive effort was needed to perform the segment task, and greater visual attention was expended on both tasks.  

Lastly, results support the parallel view of processing for segmental and syllabic phonological substages, although in the older adults the data showed that syllabic access is affected more than segmental access. 

Implications of the study are that healthy older adults might benefit from practice with phonological tasks, mainly of syllabic information, to improve retrieval. 

SPECIFIC AIM:  To investigate the effects of age on phonological processing, specifically, retrieval of segments vs. syllables, in healthy younger and older adults. 
RESEARCH DESIGN: Participants implicitly named pictures and made a phonological decision about its name that required either a push of a button (GO trials) or withhold a response (NOGO trials). Both reaction time (RT) and ERP data were collected. The ERP components of interest were: 1) the N200 (the NOGO minus GO difference wave), occurring at around 200 ms post-stimulus onset indicating withholding a motor response (e.g. push-button), thus reflecting the upper approximation of encoding the particular information for the decision, 2) the P300, occurring at around 300 ms post-stimulus onset reflecting the relative effort to perform a task, and 3) the visual evoked potentials (VEPs), which are  a sequence of very early peaks (50-150 ms post-stimulus onset) in response to visual stimuli.

PROCEDURES: The two experimental implicit naming tasks required participants to make a decision about: 1) Segmental information: the final phoneme/sound segment of the picture name, e.g. GO if the picture name ends with a /n/ but NOGO if the picture name ends with a /r/. 2) Syllable information: the target-word syllabic length, e.g. if one syllable, GO, if two syllables, NOGO.
Stimulus Materials: Stimuli consisted of 28 digitized colored Snodgrass and Vanderwart pictures which were repeated ten times per task. Picture names were of moderate frequency with an average word frequency of 37 per million (range: 6-148 per million) (Francis and Kucera, 1982) and average number of phonemes 3.6 (range: 1-6 phonemes).
Participants: Two groups of 16 younger (23-40 years) and 16 older (68-80 years) adults were tested. Participants were pre-familiarized with the pictures prior to testing. As well, a questionnaire was given to collect background information, and a five-minute Mini-Mental State Exam was administered in order to rule out dementia. 
RESULTS: 1) Between group comparisons revealed that N200 onsets and peak latencies were later in the older, as compared to the younger, adults. However, both groups showed comparable VEP peak latencies, which lends support to the theory of specific task-related, rather than generalized sensory delays with aging. Within group comparisons revealed that the onset of processing for the syllable task began earlier than the segment task only in the young group. The old group, however, had the same onset time for both tasks. 2-3) Additionally, older adults showed greater P300 amplitudes, as compared to younger adults, reflecting greater effort and difficulty overall on the phonological tasks. 4) RTs were later for the older, as compared to the younger, adults.

CONCLUSIONS: These data reveal that older, as compared to younger, adults are slower and recruit more cognitive effort to retrieve phonological information in an implicit naming task. Moreover, even when older adults correctly name pictures, the processes that permit them to do so are delayed at very early phonological stages. 
