
METHODS (CONT.)

I. Audiological Evaluation

• Pure tone audiometry was done

• PTA (0.5, 1, 2, and 4 kHz) in the better ear 

was used as a measure of peripheral 

hearing5- 6

•  NH: ≤25 dB HL; ARHL: >25 dB HL

II. EEG Acquisition and Processing

III. Resting State EEG Analysis 

• EEGLAB9 and FieldTrip10 toolboxes

• Absolute power: Fast Fourier 

Transformation-based spectral analysis at 

theta (4-7 Hz), alpha (8-12 Hz), and beta 

(13-30 Hz)

• Electrodes: Fz, FCz, Cz, CPz, and Pz

IV. Statistical Analysis

• R version 4.41

• Independent samples t-tests examined 

differences in rs-EEG absolute power 

between ARHL and NH groups

• Pearson’s correlation coefficients examined 

the relationship between rs-EEG absolute 

power and PTA 

RESULTS

I. Participant Demographics

Table 1. Participant Demographics

II. rs-EEG Group Differences between 

ARHL and NH

• No significant group differences were found in 

rs-EEG absolute power at theta, alpha, and 

beta frequency bands at the five electrodes 

analyzed (p > .05)

Figure 1. rs-EEG Absolute Power by Group

III. Correlation between rs-EEG and PTA

• No significant correlations between rs-EEG 

theta, alpha, and beta absolute at the five 

electrodes and PTA were observed (p > .05)

Figure 2. Correlations between rs-EEG 

Absolute Power and PTA
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PURPOSE

• To examine rs-EEG differences between 

older adults with untreated ARHL and NH 

controls

• To examine the relationship between         

rs-EEG and peripheral hearing, measured 

by pure-tone average (PTA) in the better ear

INTRODUCTION

• Resting state electroencephalography      

(rs-EEG) can provide insights into the 

neurophysiological changes that occur in 

neurological and psychiatric disorders1- 3 

• Previous studies have linked changes in   

rs-EEG cortical thinning to auditory 

processing issues in older adults with 

central hearing loss4

• However, no known studies have examined 

the differences in rs-EEG activity between 

older adults with mild, untreated age-related 

hearing loss (ARHL) and normal hearing 

(NH) controls  

DISCUSSION

• The lack of differences in rs-EEG between 

groups may indicate that mild, untreated 

hearing loss does not result in 

neurophysiological alterations

• PTA was not significantly associated with    

rs-EEG power, suggesting no clear link 

between hearing sensitivity in the normal 

and mild range and spontaneous neural 

activity 

• Future research should explore rs-EEG 

across a broader spectrum of ARHL severity, 

from mild to severe, to clarify if 

neurophysiological changes emerge at 

varying levels of hearing loss
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METHODS

Participants

• 32 participants (ARHL: 16 and NH: 16)

• ARHL: bilateral symmetric mild 

sensorineural age-related hearing loss

• Inclusion criteria: no hearing aid use, no 

other etiologies of hearing loss, no tinnitus, 

no history of major neurological or 

psychiatric disease, normal/corrected vision, 

right-handed, and native English speakers

Group n Age (yrs) Education (yrs) PTA (dB HL)

ARHL 16 69.38 (6.46) 17.00 (2.31) 30.78 (3.19)

NH 16 69.68 (6.47) 17.31 (2.15) 16.56 (4.48)

Note: Each cell represents M (SD)

• Neuroscan EEG system, 

with 64-electrode 

Quickcap

• Scan software used to 

process raw EEG data 

offline

+
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