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Abstract
This study aimed to identify and characterize hearing complaints among adults with a history of
mild traumatic brain injury (mTBI) and clinically normal hearing. Self-perceived subjective auditory
and cognitive communication deficits were measured via questionnaires. Central auditory function
was measured behaviorally with speech-in-noise, speech-in-spatialized noise, and dichotic speech
recognition tasks, and a binaural release from masking task. Results suggest that individuals with
mTBI have poorer performance relative to a control group on both self-perceived and objective
measures of auditory function.

Introduction
• Some adults with clinically normal hearing have substantial suprathreshold auditory deficits, 

especially in acoustically complex listening situations.  Unless specialized testing is conducted, 
auditory processing deficits may go undiagnosed.

• Auditory processing deficits often result in difficulty with communication, frustration and fatigue.  
For individuals with mild traumatic brain injury (mTBI), these symptoms may be exacerbated 
(including social isolation and depression).

• Individuals with mTBI can present with normal auditory and cognitive behaviors in quiet and 
structured settings.  When presented with noisy, complex and distracting environments, however, 
the same individuals can break down both behaviorally and cognitively.1

• Research has demonstrated that some patients with a history of mTBI present with abnormal 
findings on measures of auditory processing.2,3

• The purpose of the present study, therefore, was to target self-perceived hearing and 
communication difficulty, in addition to measures of auditory processing to identify and further 
characterize auditory processing deficits in:

• adults with a history of mTBI, and 
• adults without a history of mTBI, but subjective complaints of hearing difficulty.

Methods
Subjects
• Individual auditory processing data is presented for:

• 1 adult 35 years of age (female) with subjective hearing difficulties (HD) and a negative history 
of mTBI;

• 3 adults with a positive history of mTBI
• TBI 05:  Female, 50 years of age; 29 years post-injury, brief loss of consciousness
• TBI 06:  Female, 59 years of age; 3 years post-injury, alteration of consciousness
• TBI 07:  Female, 25 years of age; 5 years post-injury, 5 head injuries

• Data for the above subjects are presented relative to a control group (n = 13, 20-24 years of age)
• All subjects had clinically normal hearing (thresholds ≤ 20 dB HL)

Materials/Procedures
• Questionnaires

• Hearing Handicap Inventory for Adults (HHIA)4

• Abbreviated Profile of Hearing Aid Benefit (APHAB)5

• Cognitive Difficulties Scale (CDS)6

• LaTrobe Communication Questionnaire (LCQ-S)7

• Behavioral Measures
• Revised Speech Perception in Noise Test (R-SPIN)8

• Monaural right, left, and binaural at -4, 0 and +4 dB SNRs
• Dichotic Word Recognition9

• Free recall and directed recall (right and left) response conditions
• 500-Hz Masking Level Difference (MLD)10

• MLD was calculated as the difference between the SoNo and S𝜋𝜋No thresholds
• Listening in Specialized Noise (LisN)11

• Spatial benefit (SB) was calculated as the difference between the 0° and 90° thresholds for 
both same voice (SV) and different voice (DV) conditions.

Results 
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Mean questionnaire scores are presented for the control group (black squares) for the HHIA and
APHAB (left panel), and the LCQ-S and CDS (right panel). Error bars represent the 95% confidence
interval. Individual data are presented for each questionnaire for individual HD and mTBI subjects.
Data points above the upper error bar indicate abnormally high self-perceived hearing and
communication difficulties.
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Mean R-SPIN high predictability recognition performance is
presented for the control group (black squares) for the right ear (left
panel) and left ear (right panel) for -4, 0, and +4 dB SNRs. Error bars
represent the 95% confidence interval. Individual HD and mTBI data
are presented for each condition (circles). Individual data points
below the lower error bar indicate abnormally poor speech-in-noise
abilities.

Mean dichotic word recognition for the control group (black
squares) for the free recall response condition for unfiltered stimuli
(left panel) and filtered stimuli (right panel). Error bars represent
the 95% confidence interval. Individual data are presented for one
HD subject and three mTBI subjects. Data points below the lower
error bar indicate abnormally poor dichotic word recognition.

Mean thresholds for S0N0, SπN0, and MLD for the
control group and individual data from the HD and
mTBI groups. Error bars represent the 95% confidence
interval.

Mean R-SPIN low predictability recognition performance is
presented for the control group (black squares) for the right ear (left
panel) and left ear (right panel) for -4, 0, and +4 dB SNRs. Error bars
represent he 95% confidence interval. Individual HD and mTBI data
are presented for each condition (circles). Individual HD and mTBI
data points below the lower error bar indicate abnormally poor
speech-in-noise abilities.
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Mean thresholds for Same Voice (SV)0 degrees, SV90
degrees, Different Voice (DV)0 degrees, DV90 degrees, and
Spatial Benefit (SB) for both SV and DV conditions for the
control group and individual data from the HD and mTBI
groups. Error bars represent the 95% confidence interval.

Self-Perceived Hearing and Communication Difficulties
• Greater difficulty hearing and communicating relative to the control group was reported by the HD and mTBI subjects.  This demonstrates the importance 

of obtaining patient perception of their hearing and communication abilities, even in the face of a clinically normal audiogram.

Auditory Processing Difficulties
• The HD and mTBI subjects performed below the normal range (relative to the control group) for at least one of the four auditory processing measures.  

Only one subject (mTBI 07) exhibited below normal performance for all measures.

Conclusions
• The four cases presented demonstrate the need for testing beyond the standard audiometric evaluation, as clinically normal pure tone thresholds are 

unable to predict suprathreshold auditory processing deficits.12

• Individuals with subjective hearing complaints and/or a history of mTBI (e.g., head injury or concussion) and clinically normal hearing represent a unique 
population that can benefit from additional testing and audiologic rehabilitation strategies (e.g., technology, counseling, communication strategies 
training, etc.).
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