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Introduction

Hearing loss and tinnitus are common in Veterans, which 1s
typically attributed to noise exposure during military
service. However, non-otologic medical conditions are also
known to contribute to auditory dysfunction. Associations
between medical conditions and auditory dysfunction are
currently not well described for young individuals or for
Veterans. These associations may be especially important
1n Veterans, for whom chronic medical conditions are more
prevalent!.

Data presented are from the NOISE (Noise Outcomes in
Service members Epidemiology) study?, a longitudinal,
epidemiologic study of relationships between military
exposures and hearing health outcomes 1n Veterans and
Service members. This analysis explores associations
between comorbidities (count and specific disease) and
auditory dysfunction in a sample of Veterans recently
separated from military service.

Cross-sectional analysis of 487 Veterans separated from

military service (received DD-214 form) within ~2.5 years

Exposures

Non-otologic physical health conditions self-reported on

medical history questionnaire* (heart disease, high blood

pressure, stroke, emphysema or asthma, arthritis/

rheumatism, diabetes, thyroid problem, kidney disease,

cancer, and sleep disorder)

Primary exposure: total comorbidity count; associations

with individual comorbidities were also explored

Outcomes

Hearing loss (HL) defined as pure tone average (PTA)

>20 dB hearing level, averaged between ears, for the

following frequency ranges:

* Low frequency (LF): 0.25, 0.5, 1, 2 kHz

* High frequency (HF): 3, 4, 6, 8 kHz

* Extended high frequency (Ext HF): 9, 10, 11.2, 12.5, 14,
16 kHz

Tinnitus determined by the Tinnitus Screener?

* Tinnitus: constant or intermittent tinnitus

* No tinnitus: occasional or temporary tinnitus, or no
tinnitus

Covariates

* Military noise exposure captured by Lifetime Exposure
to Noise & Solvents Questionnaire® (LENS-Q)
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* Additional covariates reported on demographic questionnaire,
medical questionnaire, Blast and Traumatic Brain Injury (TBI)
questionnaire®

Statistical Analysis
* Bivariable and multivariable logistic regression models were used
to estimate odds ratios (OR) and 95% confidence intervals (CI).

* Minimally adjusted models included: age, gender, and military
noise exposure.

* Fully adjusted models included the above and: race/ethnicity,
education, marital status, smoking, alcohol disorder, and military
characteristics (years of service, branch, blast, chemical exposure,
and TBI severity)

* Results reported for medical conditions reported by >10 subjects.

Sample Demographics
* Mean Age: 34.2 yrs

* Sex: 86% Male
* Branch: 52% Army

* Years of Service: 61% with <10 yrs
* Race/Ethnicity: 78% White, non-Hispanic

Figure 1: Percentage of subjects with LF, HF, Ext. HF HL, and
tinnitus (Tinn) by total self-reported comorbidity count and by
history of each medical condition.
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Table 1: Regressing auditory outcomes on comorbidity
count. OR and 95% Cls displayed. Bold text indicates
statistically significant associations.

Minimally

adjusted
OR (95% CI)

Unadjusted
OR (95% CI)

Fully adjusted

1 comorbidity OR (95% CI)

Tinnitus 2.0(1.3-3.1) 1.9 (1.2-3.1) 1.6 (0.9-2.6)
LF HL 26(1.2-58) 251.1-54) 23(1.0-5.3)
HF HL 1.7 (1.0-2.9) 1.5(0.9-2.7) 1.4 (0.7-2.5)
Ext. HFHL 2.1 (1.3-34) 2.2 (1.3-3.9) 1.8 (1.0-3.5)

2 or more comorbidities

Tinnitus 3.7(23-59) 352.2-58) 24(14-4.2)
LF HL 5.6 (2.7-11.5) 4.2(2.0-89) 32(14-74)
HF HL 33(2.0-54) 201.1-34) 1.5 (0.8-2.7)
Ext. HFHL 38 (24-6.1) 2.1 (1.2-3.6) 1.4 (0.7-2.7)

Table 2: Regressing auditory outcomes on individual

comorbidities. OR and 95% Cls displayed. Bold text indicates

statistically significant associations.

Tinnitus

Unadjusted

OR (95% CI)

2.5 (1.7-3.7)

Minimally

adjusted

OR (95% CI)

2.5(1.7-3.8)

Sleep disorder LF HL 28 (1.7-4.7) 2.51.5-44)
HF HL 20(13-30) 1.6(1.0-2.5)
Ext. HFHL 24 (1.7-3.5) 2.1(14-34)
Tinnitus 21(13-33) 18(1.1-3.0)
Hypertension LF HL 24(14-41) 1.7(09-29)
HF HL 24(1.6-38) 1.3(0.8-2.2)
Ext. HFHL 3.0 (2.0-4.6) 1.3(0.8-2.2)
Tinnitus 2.1 (1.2-35) 2.0(1.2-3.5)
Arthritis/ LF HL 29 (1.7-50) 241.4-4.3)
rheumatism HF HL 1.8(1.2-29) 1.3(0.8-2.2)
Ext. HFHL 2.1 (1.3-3.2) 1.2(0.7-2.1)
Tinnitus 1.6(09-30) 1.7(0.9-3.1)
Emphysema or [EBglsIb 1.3(0.7-2.7) 14(0.7-2.9)
asthma HF HL 1.0(0.5-1.8) 1.10.5-2.1)
Ext. HFHL 1.0(0.6-1.8) 1.2(0.6-2.3)
Tinnitus 1.004-26) 1.0(04-2.6)
Thyroid LF HL 0.6(0.1-2.8) 04 (0.1-2.0)
problem HF HL 22(09-56) 1.70.6-5.0)
Ext. HFHL 2.6(1.0-66) 1.8(0.5-5.9)

Non-otologic Medical Conditions Associated with Hearing Loss
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We found greater auditory dysfunction among Veterans
with non-otologic comorbidities compared to Veterans
without comorbidities while controlling for important
potential confounders, including noise exposure.

* Compared to Veterans without any comorbid health
conditions, Veterans with two or more comorbid
conditions were three times as likely to have low
frequency hearing loss and greater than twice as likely
to report tinnitus

* Borderline significant associations were found for
reporting one comorbid condition and low and
extended high frequency hearing loss

* Sleep disorder, hypertension, and arthritis were
associated with tinnitus; sleep disorder and arthritis
were associated with hearing loss

Findings suggest it may be appropriate for Veterans with

non-otologic comorbidities to have an audiologic

evaluation. Future work 1s needed to determine 1f these
associations are also found in Service members and to
examine longitudinal data to assess stability of
associations over time.
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