Central auditory processing deficits associated with blast exposure
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1. Objectives: To determine the degree to which exposure to blasts is associated with central auditory processing (CAP)
dysfunction. To examine the relationship between abnormal performance on CAP tests on which blast-exposed Veterans
show dysfunction and functional tests of hearing ability based on behavioral testing and self report. To determine the
amount of overlap in dysfunction among blast-exposed Veterans and two other groups with potentially similar
dysfunction: older listeners and TBI patients injured in motor vehicle accidents or other events not involving blast
exposure.

2. Plan: Test blast-exposed and non-blast-exposed individuals to determine the extent to which CAP performance is
associated with blast exposure and to develop a statistical and theoretical model relating CAP performance to functional
auditory ability in a manner that captures the potential impacts of age, mild hearing loss, and traumatic brain injury.

3. Methods: Up to 200 participants (150 test subjects and up to 50 who are anticipated to be lost to attrition) in four
groups will be recruited: Veterans with recent (within the past 10 years) exposure to high intensity blast waves; Veterans
and non-Veterans with non-blast-related TBI; older participants (60 years and older) with no history of blast-exposure or
TBI; and an age-matched control group with no history of blast-exposure or TBI. All participants will undergo a battery
of clinical tests of auditory and cognitive function, a battery of neurophysiological measures , and a battery of functional
tests of auditory abilities in realistic situations. In addition, results of routine audiological testing including pure-tone
sensitivity and tympanometry will be included, as well as the responses to a questionnaire related to blast exposure
and/or traumatic brain injury. Measures will be compared across subject groups using Repeated-Measures ANOVA and
the results of the various tests will be related to one another using multiple regression and correlation (MRC) analysis. It
is anticipated that each subject will participate in as many as 25 hours of testing, spread over up to 10 sessions.

4. Finding to Date. Data collection has begun, with 56 participants tested so far, and rates of attrition far below that
originally anticipated (5% vs 25%). Preliminary analyses indicate substantially greater difficulties processing auditory
stimuli for those Veterans exposed to high-intensity blasts. Both behavioral and electrophysiological measures support
this result. In addition, the normal impacts of aging on central auditory processing seem to be accelerated and/or
enhanced by exposure to blasts. These effects appear to be largely independent of systemic impacts on attention and
memory, suggesting a particularly auditory component to the processing deficits that have been observed.

5. Clinical Relevance. As reported by Dennis (2013), the estimated prevalence of traumatic injury to the brain among
Veterans who have served in OEF/OIF is 11.4%, using a fairly conservative methodology. This is the first large-scale,
prospective study to investigate the impact of blast exposure on the central auditory system among Veterans across a
wide age range, and preliminary results provide corroboration of our prior study, suggesting that CAP dysfunction may
be widespread and largely undiagnosed in the Veteran population. The results for blast-exposed Veterans older than 35
years are particularly strong.

6. Relevance to VA’s Mission. CAP dysfunction can lead to deficits both in communication and in awareness of the
auditory environment. The detrimental effect that these deficits can have on quality of life is a significant issue for those
of our newest generation of Veterans with CAP dysfunction. In addition, rehabilitative measures for other injuries and
deficits among this Veteran population may be negatively impacted by difficulties in communicating with health care
professionals. This is a problem much more likely to impact Veterans than other members of the public, and so it is the
responsibility of VA to take the lead on developing the appropriate diagnostic and rehabilitative tools for addressing this
issue.
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