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Study Rationale

 Conducted an informal email survey of 220 

VA audiologists

 How often do you encounter OEF/OIF veterans 

complaining of hearing difficulties who have 

normal or almost normal hearing thresholds?

 What rehabilitation do you provide for these 

individuals?

 In less than one week, 88 audiologists 

responded, representing about 82 different 

sites



Study Rationale

Never
Less than 1 

per month

1 – 3 per 

month

4 or more

per month

# of 

responses
2 5 47 35

% of 

responses
2 6 53 39



What are audiologists currently 

doing?

 There is no standard of care

 33% currently provide FM systems

 26% currently provide auditory training

 30% were unsure about what to do



Need to validate current 

practices



Gabrielle Saunders, Theresa Chisholm, Harvey Abrams, 

Paula Myers

Evaluation of Approaches to 

Auditory Rehabilitation for mTBI



Multi-site, randomized controlled 

trial at Tampa VA and Portland VA
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Participants

 132 OIF/OEF veterans (68 Tampa, 62 Portland)

 Self-reported functional hearing difficulties

 Normal/near normal peripheral hearing sensitivity

 Reported blast exposure during service

 Meet American Congress of Rehab Medicine 

criteria for mTBI

 Diminished or altered consciousness < 30 minutes

 Post-traumatic amnesia < 24 hours post-injury



Session 1

 Informed consent

 Audiometric  History & Evaluation

 Administration of:
 MMSE

 SKILL card

 FHQ

 Infectious Diseases Questionnaire

 LiSN-S-baseline auditory segregation skills

 SSQ-baseline  auditory disability for Speech, 
Spatial hearing and Quality of sounds



Criteria for Inclusion

 Audiometric
 No hearing threshold greater than 40 dBHL at 

frequencies of: 500, 1000, 2000, 3000, 4000

 No threshold greater than 25 dBHL at three of 
the five frequencies noted above

 Symmetrical pure ton thresholds with a left-right 
difference that does not exceed 15 dBHL at all 
frequencies 500-4000 Hz

 No conductive hearing loss

 FHQ
 Score of 19 or more



 Listening in Spatialized Noise-Sentences Test  
(NAL, distributed by Phonak)

 Assess auditory segregation skills in persons with 
suspected APD. Tests  ability to understand speech  in 
noise when noise comes in different directions.

 Requires computer, sound card, SennHeiser 
headphones, LISN-S software

Baseline Variable



Speech, Spatial & Qualities of 

Hearing Scale (SSQ) Gatehouse, S. Noble W. 

 Measure range of hearing disabilities 
across several domains:

 Attention to hearing speech in competing 
contexts, directional, distance, segregate 
sounds and to attend to simultaneous 
speech streams

 Qualities of hearing experience-ease of 
listening, naturalness, clarity, identify 
different speakers, music, instruments and 
everyday sounds



Session 2
 Complete Tests:
 PPT-measure/compare actual & perceived 

speech understanding in noise

 ATTR-within-channel/across-channel gap 
detection  thresholds

 Digit Span -auditory working memory

 Time Compressed Speech Test -speech 
recognition for speeded speech

 Stroop Test- cognitive flexibility & resistance to 
interference from outside stimuli

 Woodcock Johnson Story Recall- working 
memory for auditory info in narrative context

 Administer training for intervention arm



Performance-Perceptual Test

 Measure speech understanding in noise 

and accuracy of perceived hearing 

difficulty

 Evaluates objective and subjective 

ability to understand speech in noise 

using same test materials, adaptive 

testing format and unit of msmt (dB S/N) 

for both using HINT
(Saunders, Forsline & Fausti 2004)



Adaptive Tests of Temporal 

Resolution (Lister, Roberts)

 Measure random gap detection among 

persons to gain insight into auditory 

temporal processing ability

 Uses adaptive paradigm to calculate the 

gap discrimination threshold 

 NBN Within-Channel Gap Detection and 

NBN Across-Channel Falling Gap 

Detection



Digit Span

 Digit Forward--Repeat as many 

numbers as you can in the order in 

which heard them 

 Digit Backward-Say the numbers 

backwards in the order in which you 

heard them



Time Compressed Speech Test

 Repeat sentence by female speaker at 

different rates 



Stroop Color and Word Test

 Word Page-read down the columns out 
loud the words as quickly as you can

 Color Page-read down the columns out 
loud the colors as quickly as you can

 Color-Word Page-Name the color of the ink 
the words are printed in, ignoring the word 
that is printed for each item

 Naming the color hues takes more time 
than the reading of the color names



Woodcock Johnson III Test 3 

Story Recall

 Assesses meaningful memory for 

auditory information in narrative context. 

 Subject recalls as many details of story 

he/she can remember (responses 

recorded and scored offline)



Forms of Intervention

 Group 1
 Personal FM system use + minimal informational 

counseling for 8 weeks

 Group 2
 Auditory training with the Brain Fitness program + 

minimal informational counseling for 8 weeks

 Group 3
 FM + auditory training with Brain Fitness program + 

minimal informational counseling combined for 8 
weeks

 Group 4
 Control group who will receive minimal informational 

counseling alone 



Rationale for the interventions

 FM system

 Successful for children with auditory 

processing problems

 Available with no/minimal gain

 Improve SNR, leaving more resources 

for higher level processing

 Auditory training

 Reported success with Fast ForWord  

and LACE



Auditory Training



Auditory Training Program

 Brain Fitness Program by Posit Science

 Six Exercises

 High-Low-processing speed

 Match It -sound precision

 Tell Us Apart -discriminating sounds

 Sound Replay -sound sequencing

 Listen and Do -working memory

 Storyteller- narrative memory





































Session 3
 Administration of:
 SSQ-C -Examines reported auditory disability for 

speech, spatial hearing, and quality of sounds

 PIADS-impact of intervention on Competence, 
Self-Esteem & Adaptability domains

 Cognitive Self Report Questionnaire (CSRQ)-
impact of interventions on self-reported cognitive 
difficulties

 PPT

 ATTR

 Digit Span

 Time Compressed Speech Test

 Stroop Test

 Woodcock Johnson Story Recall

 Exit Interview



Outcome Measures

 Objective measures

 Self-report measures



Psychosocial Impact of Assistive 

Devices Scale-PIADS 

 Three scales:

 Adaptability

 Competence

 Self-esteem

 26 items evaluate effects of assistive device on 

functional  independence,  QOL

 Each word describes how FM  (or AT) might 

affect you.  For each phrase check the best box 

to show the extent the FM (or AT) affects you.



Psychosocial Impact of Assistive 

Devices Scale (PIADS) Self Report

Decreased No Change Increased

-3 -2 -1 0 1 2 3

Competence

Independence

Happiness

Adequacy

Confusion

Efficiency

Self-esteem



Other Subjective Outcome Questionnaires

 SSQ-C

 Examines reported auditory disability for 

speech, spatial hearing, and quality of 

sounds

 CSRQ

 Assesses the impact of interventions on self-

reported cognitive difficulties



Objective Outcome Performance Measures

 Performance-Perceptual Test (PPT)
 Measures speech understanding in noise and 

accuracy of perceived hearing ability

 Adaptive Tests of Temporal Resolution (ATTR)
 Measures random gap detection

 Digit Span

 Time Compressed Speech Test

 Stroop Color and Word Test

 Woodcock Johnson Story Recall
 Measures meaningful memory for auditory 

information



Come back in a year or so and we’ll 

have some data!


