INFLUENCE OF AGE AND PERCEPTUAL TRAINING ON
CORTICAL AUDITORY PROCESSING
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As we age, our brains change across several biological levels, affecting motor, sensory, and Both young and older adults demonstrated significant improvements in task performance as
cognitive processing [1]. Aging Is associated with declines in memory, such as relayed free Indicated by the maximum level reached (fig.2). As expected, there was a significant
recall, selective attention and working memory [2], that are required to successfully learn difference In performance between the two age groups, with young adults performing better.
new skills; therefore, our learning capacity declines with age. However, the rate of improvement across training days did not differ significantly between

young and older adults. Performance was also evaluated using the daily counts of correct

Perceptual learning is the improvement in sensory detection and/or discrimination through
training. It has been studied as a manifestation of plasticity in the adult sensory cortices [3],
as It induces functional changes in the brain that are accompanied by improvements in
cognitive abllities In both, younger and older adults [4]. Animal models show that the

(hit, withhold [WH]) and incorrect responses (miss, false positive [FP]). However, no
significant differences were found Iin any of these measures (fig.3). This result was
expected due to the adaptive nature of the task.

plasticity reqw_req to learn a new task Is mcr_eased In brains of older rats, ma_klng Average of max level reached per MEG day Average responses per MEG day
perceptual training a promising target to ameliorate age-related perceptual declines l6- . Hit . WH
5]. g, g
' . . . . . . S 121 > I
Adaptative auditory perceptual training decreases age-related distractibility by reducing the S 101 5 20" _— /r/ ZZ_//7
auditory processing of distractor signals [6], but how training-related changes in neural o 8-  s o -
- . . . . Q cr
activity evolve dynamically over the learning process, and how these changes differ x $ 1t 83— Age group
. . . 4 Y— : = Old
between young and older adults remains unclear. Understanding how the learning = > 24- Miss 48 il  voung
. . . . . - 42 -
process Is supported by changes in brain function, and how these changes differ between T T T T T £ %! 36-
. . . . . 3 - 30
young and older adults is fundamental to advance potential interventions against age- Training day 2 13-\\ 24-
. . . . . - 18
related sensory declines. In this study, we examine the neurophysiological changes Figure 2. Average of maximum level reached on training .- 121
: . : - - : : : days recorded inside MEG by group (young = orange, 3 6
iInduced by adaptive auditory training Iin auditory neural responses in young and older = green). Shadowed area represents standard T A e e e B R S o A PV
older hea|thy adults. deviation (+ SD). In both groups, LMM showed significant Training day
main effects of training day (young: 0.406, p=0.003, and Figure 3. Average of the number of each response type on
_ol_der: 0.303, p:O:(_)O?), and overal performgnce (3.154, training days recorded inside MEG by group (young = orange,
~ mETHODS oiouaan acoss e davs 08, po0768) | Qder < reen). Shedovid are epreentssandarddevitn (
; T P ' SD). No significant differences found.
_ _ (A) Auditory ERP Grand Average of WH responses
Subjects: Eight young adults (mean age: 23.4 years old; 4 females) and eight older adults The maximum amplitude of the = =~ = ek ___ Right
(mean age: 61 years old; 5 females) without cognitive impairment or hearing loss M100 response aiter the | I
underwent twelve consecutive days of auditory perceptual training with four MEG sessions dlstr_actors was examined in the Left
on days 1, 5, 9 and 12. The participants performed the adaptive training task while inside auditory and insular cortex In | Dol
the MEG or at home on each of the twelve days (fig.1.A). both hemispheres. 2 | Dayos
. .. : : C .. - - 4 —Dayl2
Training: Training consisted of an adaptive spectral discrimination task, where participants In the auditory cortex (f|g._4.A), Y Right
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recorded through MEG. Anatomical MRI is acquired on Day 12. (B) Composition of the tones presented during the task. Difficulty was
increased by decreasing the amplitude or changing the frequency of tones*. (C) Example of one trial of the staircase spectral discrimination
task. Target is presented twice at the start of training, and then participant must identify and respond through a button press if the tone
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