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Abstract

The Epidemiology of Hearing Loss Study (EHLS) conducted in Beaver Dam, Wisconsin, was a
population-based study that focused on the prevalence of hearing loss among 3,753 participants
between 1993 and 1996. This paper reports the results of several auditory measures from 999 veteran
and 590 non-veteran males 48 to 92 years of age included in the EHLS. The auditory measures
included pure-tone thresholds, tympanometry and acoustic reflexes, word recognition in quiet and
in competing message, and the Hearing Handicap Inventory for the Elderly (HHIE-S). Hearing loss
in the auditory domains of pure-tone thresholds, word recognition in quiet, and word recognition in
competing message increased with age but were not significantly different for the veterans and non-
veterans. There were no significant differences between participant groups on the HHIE-S with mixed
differences regarding hearing-aid usage.
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Introduction

Hearing loss is one of the most common chronic health conditions among older individuals.
Studies indicate the prevalence of hearing loss in the elderly population (>65 years) ranges
from 27% to 45% and increases with age (Bunch, 1929; Hinchcliffe, 1959; Goetzinger et al.,
1961; Corso, 1963; Cooper and Owen, 1976; Gates et al., 1990). The results from one
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population-based study focusing on the prevalence of hearing loss is the Epidemiology of
Hearing Loss Study (EHLS) conducted in Beaver Dam, Wisconsin (Cruickshanks et al.,
1998) indicated that 46% of older adults were affected by hearing loss. The prevalence of
hearing loss increased with age and was more common in men than women. Anecdotally, the
percept is that because of noise exposure experienced in the military service, veterans have
more hearing loss than non-veterans. To date no studies have focused on the prevalence of
hearing loss among the veteran population.

The population based EHLS was an outgrowth of the Beaver Dam Eye Study of age-related
eye disorders that enrolled 4,926 participants between 1988 and 1990 (Linton etal, 1991; Klein
etal., 1996). Of the 4,541 available participants at the 5-year follow-up visit of the Eye Study,
3,753 individuals (82.6%) agreed to participate in the hearing study between March, 1993 and
July, 1995 (Cruickshanks et al., 1998). The average age was 65.8 years and 57.7% of the
participants were women. Because the EHLS queried the participants about their status as a
veteran from one of the US military services, the EHLS provides a unique opportunity to
examine characteristics of veterans and non-veterans from the same community. In this context,
veteran refers to anyone who served in any branch of the military services. Of the 3,753 EHLS
participants, 1,021 (27.2%) reported military service with 22 females and 999 males. Because
the 22 females were a substantial minority (2.2%), only the data from 1589 males (veterans
and non-veterans) were analyzed. This report compares and contrasts several general health
parameters and the auditory functioning of 590 male non-veterans (37.1%) and 999 male
veterans (62.9%) in the population. Of the veterans, 68.3% served during wartime, most of
which were WWII (n = 396), Korea (n = 220), and Vietnam (n = 86).

The primary purpose of this study was to determine the prevalence of hearing loss among male
veterans and non-veterans in the 48-90 years age range who were enrolled in the EHLS. The
specific questions were:

1. Isthere a higher prevalence of hearing loss for pure tones among veterans compared
to non-veterans in the EHLS?

2. Isthere a higher prevalence of hearing impairment for word recognition in quiet and
in competing message among veterans compared to non-veterans in the EHLS?

3. What is the prevalence of self-assessed hearing handicap among veterans compared
to non-veterans?

4. Are veterans more or less likely to utilize hearing health care services (have their
hearing tested, try hearing aids, continue to use hearing aids, etc.) compared to non-
veterans?

The study was approved by both the joint East Tennessee State University/VA Institutional
Review Board (#99-184¢) and by the University of Wisconsin-Madison Institutional Review
Board (#2000-384). Informed consent was obtained at the time of the examination.

As detailed by Cruickshanks et al (1998), the auditory examination included a history of ear
and hearing related issues, otoscopy, screening tympanometry (Nondahl et al., 1996; Wiley et
al., 1996), air-conduction thresholds at the 250-8000 Hz octave intervals and at 3000 and 6000
Hz, bone-conduction thresholds at 500 and 4000 Hz, and word-recognition in quiet and in
competing message. Self-assessed hearing handicap was examined with the Hearing Handicap
Inventory for the Elderly (HHIE-S, Ventry and Weinstein, 1982). Except for 132 home-bound
residents who were tested in their homes, all other auditory testing was completed in a sound
booth. The pure-tone audiometry was conducted in accordance with established guidelines
(ASHA, 1987b). Word-recognition in quiet and in competing message was evaluated on one
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ear with the VA female version (Department of Veterans Affairs, 1991; Wilson et al., 1990)
of Northwestern University Auditory Test No. 6 (NU No. 6; Tillman and Carhart, 1966). The
ear selected for word recognition was either the ear with better pure-tone thresholds or the right
ear if the pure-tone thresholds were equal. In quiet the word-recognition materials were
presented nominally 36-dB above the 2000-Hz threshold in the test ear. In the competing
message condition, sentences spoken by a male were presented 8-dB below the presentation
level of the target words, i.e., at a signal-to-noise ratio (SNR) of 8 dB. Historically, pure-tone
thresholds are the “gold standard” for expressing hearing loss. In a slightly different take in
this report, pure-tone thresholds are considered but one domain of auditory function with other
domains including word recognition in quiet and the word recognition in the competing
message. The prevalence of hearing loss in the non-veteran and veteran populations of the
Beaver Dam cohort was examined in these three domains of auditory function. The analyses
used the chi-square test of association for categorical variables, the Mantel Haenszel chi-square
test of trend for ordinal data (Mantel, 1963), and t-tests of mean differences for continuous
data (SAS Institute, Inc., Gary, NC).

General Demographics

The demographic data in Table 1 provide information about the 590 non-veterans and 999
veterans included in EHLS. The percent of non-veterans and veterans in each of the four age
groups varied, which is reflected in the significant x2. Veterans comprised the majority of the
three youngest groups (53.6% of the 48-59 years group, 79.6% of the 60-69 years group, and
66.9% of the 70-79 years group), whereas the non-veterans comprised the majority of the
oldest group (72.8%). The non-veteran and veteran groups also were significantly different in
the education category. About 30% of both groups were in the two college categories. More
non-veterans (32.2%) than veterans (21.3%) reported less than a high school education,
whereas more veterans (46.2%) than non-veterans (36.6%) completed high school, which may
reflect the often used requirement of a high school diploma for acceptance into a military
service. Although the two groups of participants were significantly different in the marriage
category, the profiles were strikingly similar with the majority of each group married (non-
veterans 78.0% and veterans 83.9%). In the final category in Table 1, the longest held job,
which was taken from the 1980 census classifications, the two groups of participants differed
significantly that is probably attributable to two of the categories in which the largest
differences were observed, viz., service and farming/forestry. The percents of non-veterans
and veterans in the other four “longest held job” categories were very similar.

Table 2 provides the distributions for four general health categories and two ear-related
categories for the two groups of participants. The two groups of participants were significantly
different in the Smoking Status category, which is mainly attributable to more veterans (59.5%)
than non-veterans (47.9%) with a smoking history. The encouraging statistic is that current
smoking is down to about 15% in both groups, which demonstrates a substantial decrease in
smoking for both groups of participants. The two groups of participants did not differ in the
three remaining general health categories in Table 2, diabetes, history of myocardial infarction,
and history of head injury. Finally from Table 2, the two groups of participants did not differ
in the rates at which either dizziness or tinnitus had been experienced in the past year. For non-
veterans and veterans, respectively, dizziness ranged from 9.9% to 11.8%, whereas tinnitus
ranged from 7.9% to 9.3%.

Finally, handiness was checked by asking: Are you left-handed or right-handed? Handiness

was the same for both groups of participants with 89% responding right handed, 7% responding
left handed, and 4% responding ambidextrous.
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Veteran Specific Demographics

The data in Table 3 describe certain service-related characteristics of the 999 veterans involved
in the study [note: because of missing or incomplete data for a variety of reasons, the number
(n) of participants varies slightly throughout the tables in the manuscript]. The majority were
in the Army (60.0%), equal numbers in the Navy and Air Force (16-17%), and fewer in the

Marines (5.2%) and Coast Guard (0.9%). Most of the veterans were in the service 5 years or
less with 35.3% in for 1-2 years and 40.2% in for 3-5 years. The primary service occupation
was support (72.2%) with combat (18.3%) and combat support (9.6%) minority occupations.

Leisure Time Noise Exposure

The categories in Table 4 were included to determine the extent to which the participants in
EHLS were exposed to noise in their civilian lives. The distributions of the responses to the
three categories of “noisy environments” were almost identical with the differences between
groups not significant at the 0.01 level. For example, 34.5% of the non-veterans and 38.5% of
the veterans reported involvement in woodworking. The numbers for hunting were even closer,
74.9% vs. 75.0%. Only target shooting approached a level of significance with participation
by 12.7% and 17.3% of the non-veterans and veterans, respectively. The data in Table 4 suggest
that there was no difference between veterans and non-veterans in their participation in noisy
leisure activities.

Pure-Tone Thresholds

Of the 1589 males between 48 and 90 years of age who were enrolled in the study, 49
participants were able to complete only the interview portion of the protocol and not the
objective measures like pure-tone thresholds. Additionally, two participants were evaluated in
anursing home but were unable to complete the objective testing. Thus the objective pure-tone
and speech-recognition data reported below are from 568 non-veterans (mean age = 64.6 years,
SD = 11.8 years) and 970 veterans (mean age = 64.6 years, SD = 8.6 years). Various
combinations of the mean left-ear (LE) and right-ear (RE) audiograms for the non-veteran
(NV) and veteran (V) groups of EHLS participants are shown in Figure 1 (all ages by sub-
group) and in Figure 2 (4 age groups by participant group).

The top panels in Figure 1 depict the mean non-veteran (NV) and veteran (V) LE audiograms
(left panel) and RE audiograms (right panel), whereas the bottom panels show the mean RE
and LE audiograms for the non-veterans (left panel, filled circles and squares) and veterans
(right panel, open circles and Xs). The mean audiograms indicate normal hearing at 500 and
1000 Hz for both ears of each participant group. From 2000 to 8000 Hz the audiograms reflect
a mild-to-moderate hearing loss with 25-to 30-dB HL (ANSI, 1989) thresholds at 2000 Hz
progressing to 55- to 60-dB HL thresholds at 8000 Hz. For both ears, the veterans had slightly
better hearing in the lower frequencies by 2 to 4 dB than did the non-veterans. Conversely, in
the higher frequencies the non-veterans had slightly better hearing by 2 to 3 dB than did the
veterans. Similarly as shown in the bottom panels of Figure 1, the between ear pure-tone
threshold differences for both groups of participants were small, ranging from 0.2 dB at 500
Hz to 3.3 dB at 3000 Hz for the veteran group and from 1.1 dB at 1000 Hz to 4.8 dB at 3000
Hz for the non-veteran group. Interestingly, all of the mean pure-tone thresholds for the LE
were at higher (poorer) levels than were the mean thresholds for the RE, which is an effect
described in a subsequent paragraph.

The mean pure-tone thresholds are presented in Figure 2 for each of four age categories (48—
59 years, 60-69 years, 70-79 years, and 80+ years) for the non-veteran and veteran groups.
Because of the minimal differences between the RE and LE mean audiograms, only the mean
thresholds for the RE are shown. As a point of reference, the light line in the graphs for the
three older groups represents a composite of the thresholds for the youngest group of
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participants. Except for the 80+ year group, the mean thresholds for the veterans and non-
veterans are within a few decibels of one another. Although the veterans in the 80+ year group
had 5 to 10 dB lower (better) thresholds than the non-veterans, these findings must viewed
with caution because of the small number of participants that comprise the two groups in the
oldest age range, which in this comparison were 83 non-veterans and only 34 veterans.

To evaluate the significance of the observations seen in Figures 1 and 2, t-tests were used to
examine thresholds. An initial paired-samples t-test was used to look at thresholds collapsed
across frequency, age, and veteran status for the right and left ear. The resulting statistic [t
(1504) = —7.04, p <.001] was significant confirming that on average thresholds were lower
(better) for the right than the left ear. The average difference between ears is assumed for both
veterans and non-veterans as additional t-test results showed no significant differences for
either ear as a function of veteran status. Thresholds as a function of frequency and age were
other variables of interest. Two metrics commonly used to define hearing loss in terms of pure-
tone thresholds are the traditional pure-tone average (PTA) of thresholds at 500, 1000, and
2000 Hz, and the high-frequency PTA of thresholds at 1000, 2000, and 4000 Hz (HFPTA;
Goldstein, 1984). A one-way ANOVA across the four age categories showed a significant
increase in the PTA with each increment in age group [F\(3, 438) = 141.7, p<.001]. Similarly,
for the HFPTA a significant increase with each increment in age group [Fy,(3, 456) = 199.8,
p<.001] was observed.

To this point the data indicate that the hearing sensitivity of the veterans and non- veterans
among the age groups and collectively are strikingly similar. The PTAs for the veterans and
non-veterans are listed in Table 5 for the four age groups. The only significant PTA difference
between groups was with the 80+ year olds [t(93) = —3.3, p = .001]. The mean PTAs for the
48-59 year and the 60-69 year groups were well within the normal range of < 20-dB HL with
the means for the 70-79 year groups only outside the normal range by 3 to 5 dB. The 80+ year
groups were outside the normal range for PTAs by 10 dB (veterans) and by 20 dB (non-
veterans), but again, the disparity in the number of participants in each group probably
influenced the outcome.

Several investigators (e.g., Jerger et al., 1991; Humes et al., 1996) have suggested that the
ability to understand speech (especially in background noise) is in part related to auditory
function in the frequencies above 2000 Hz. Accordingly, the HFPTAs also were derived for
each participant group and are listed in Table 5. As with the PTA, only the 80+ years groups
mean HFPTAs were significantly different [ t(85) = —3.2, p =.002]. Not surprisingly, all of
the differences between the PTA and the HFPTA were significant at the 0.01 level. The mean
HFPTA for the 48-59 year groups are about 10 dB poorer than the traditional PTA but the
HFPTAs continue in the normal < 20-dB HL range. For the three remaining age groups, the
differences between the mean PTAs and the mean HFPTAs are larger with the HFPTAs 12—
14 dB poorer than the traditional PTAs. For the oldest three groups, the mean HFPTAs are
progressively poorer than the normal < 20-dB HL range.

The distributions of hearing losses defined with the HFPTA for the four age groups are shown
in Figure 3 (veterans) and Figure 4 (non-veterans). The percent of the participants in the
respective groups are on the ordinates with the HFPTA in 10-dB ranges shown on the abscissae.
The striped bars represent LE data and the shaded bars represent the RE data. The dashed
vertical line delimits normal hearing (<20-dB HL) and hearing loss (>20-dB HL) with the
numbers in the upper right corner of each panel indicating the percentage of each ear that are
to the right of the dashed line, which indicates hearing loss. In the 48-59 year groups, 45% to
58% of the participants had hearing loss by the >20-dB HL criterion, a percentage that increased
progressively to 92% to 100% of the 80+ years groups. Defined in this manner, the prevalence
of hearing loss is substantial in each age group, systematically increases with increasing age,

J Rehabil Res Dev. Author manuscript; available in PMC 2010 September 20.



1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Wilson et al.

Page 6

and is similarly distributed for the veterans and non-veterans. The HFPTA data also can be
used by the reader to define the prevalence of hearing loss in the veteran and non-veteran groups
using any combination of the hearing loss ranges expressed on the abscissae in Figures 3 and
4.

Word Recognition in Quiet and in Competing Message

The mean word-recognition performances in quiet on the NU No. 6 materials were 86.5% (SD
= 11.5%) by 904 veterans and 84.0% (SD = 15.3%) by 526 non-veterans. An independent t-
test showed that the ~2% difference between groups was statistically significant [t(870) = 3.3,
p =.001]. Although the difference is statistically significant, 2% is a one-word difference and
is not of clinical importance. The individual recognition performances in quiet are plotted in
Figure 5 as a function of the HFPTA of the test ear for the non-veterans (top panel) and veterans
(bottom panel). The large filled symbol in each panel depicts the mean data and the line is the
linear regression used to describe the data. For both participant groups, the distributions are
similar as reflected by the slopes of the regressions, — 0.6%/dB and — 0.4%/dB for non-veterans
and veterans, respectively. The mean recognition performances (and standard deviations) by
the non-veterans and veterans in the four age groups on the NU No. 6 materials in quiet are
listed in Table 5. Except for the 80+ age groups, the mean performances are almost identical
for the two groups of participants and are in the range of normal hearing, which is defined as
> 80% correct. Histograms indicating the percent of the participants in each group [veterans
(V), diagonal lines; non-veterans (NV), shaded] with word-recognition scores in the decade
intervals from <10 to 100% are shown in Figure 6 for the four age groups. The vertical dashed
line indicates the boundary between 80-100% performance (i.e., normal hearing for words in
quiet) and 0-78% performance (i.e., hearing loss for words in quiet). The percentages in the
upper right corner of each panel list the percent of the participants with hearing loss in this
domain of auditory function. Using 80% correct recognition as the boundary between
performances by listeners with normal hearing and listeners with hearing loss, it is obvious
from the data in Figures 5 and 6 that the majority of participants had normal auditory
functioning in terms of understanding speech in quiet. Even if the boundary were changed to
90% correct recognition, the outcome would not be appreciably affected. Finally, when
examining performance in quiet by age groups, collapsed across participant groups, a one-way
ANOVA showed significant differences between each age group, again with performance
declining with increasing age [F/(3,372) = 77.8, p<.001].

The mean word-recognition performances on the NU No. 6 materials in the competing message
at 8-dB S/N were 46.2% (SD = 19.9%) by 913 veterans and 46.2% (SD = 23.1%) by 516 non-
veterans. The individual recognition performances in the competing message are plotted in
Figure 7 as a function of the HFPTA of the test ear for the non-veterans (top panel) and veterans
(bottom panel). Again, the data distributions for the participant groups are similar, which is
reflected by the comparable regression slopes of — 0.98%/dB and — 0.95%/dB for the non-
veterans and veterans, respectively. The mean recognition performances (and standard
deviations) by the non-veterans and veterans in the four age groups on the NU No. 6 materials
in the competing message are listed in Table 5. Except for the 80+ age groups, the mean
performances are within ~2% for the two groups of participants. Defining the range of normal
performance on this paradigm as 70 to 100% correct! all of the mean data are outside of the
normal range. It is noteworthy that the decrement in performance accelerates across the age
groups from an 11% difference between the youngest age groups to a 15% difference between
the oldest age groups. The interval histograms in Figure 8 depict the distribution of recognition

INormal performance on the NU No. 6 materials presented in a competing message paradigm (Department of Veterans Affairs, 1991)
was established from the Wilson et al (1990) data for the same materials presented at 8-dB S/N. The mean for listeners with normal
hearing in the Wilson et al study was 84.5% correct with a standard deviation of 5.0%. Based on these data, > 70% correct was established
as the range of normal performance, which is a conservative boundary about three standard deviations from the mean.
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performances for the four age groups on the words in the competing message paradigm. Again,
the dashed vertical line depicts the boundary between performances by listeners with normal
hearing (=70% correct) and listeners with hearing loss (<70% correct). There are several points
of interest in Figure 8. First, except for the 80+ year groups, the distributions at the respective
age categories are remarkably similar for the two groups of participants, reflecting a broad
range of performances. The exception in the 80+ years groups probably is attributable to the
small n in the groups, especially the veterans (n = 23). Second, across the four age groups the
distributions change with a migration from the left (good performance) to the right (poor
performance). Third, the percents in the upper right of each panel indicate the percent of the
participants whose performances fell to the right of the vertical dashed line (=70%). The vast
majority of participants in each age group (i.e., 72.9% to 100%) had hearing loss for words
presented in a competing message or background noise. As with the word-recognition data in
quiet, when examining performance in the competing message paradigm by age groups,
collapsed across participant groups, a one-way ANOVA showed significant differences
between each age group with performance declining with increasing age [F,(3,348) = 192.8,
p<.001].

The auditory data reported above were objective data that quantified a specific domain of
auditory function. Self-report instruments also have been used in an attempt to understand the
prevalence of hearing loss or hearing handicap. The HHIE-S (Ventry and Weinstein, 1982)
was included in the EHLS as a measure of the self-perceived hearing handicap (Wiley et al.,
2000) with scores of >8 indicative of a self-reported hearing handicap (Bess etal, 1989; ASHA,
1987a) with scores in the 10-24 range considered mild-to-moderate hearing handicap and
scores in the 26-40 range considered severe handicap (Lichtenstein et al., 1988). The data in
Table 6 list the number (and corresponding percents) of non-veteran and veteran participants
by age category. The p values in Table 6 indicate that there were no differences between non-
veterans and veterans on the HHIE-S in any of the age groups. Collectively in each age group,
the majority of participants scored < 8 with about 82%, 75%, 73%, and 64% of the 48-59, 60—
69, 70-79, and 80+ years groups, respectively, indicating no self-perceived hearing problem.
At the other extreme of the HHIE-S scoring range (26-40), 3%, 4%, 6%, and 11% of the
participants in the respective age groups suggested severe hearing handicap. The remaining
15-25% of each age group scored 10 to 24, which is indicative of a mild-to-moderate hearing
handicap. The HHIE-S data for veterans (diagonal lines) and non-veterans (shaded) by the four
age groups are displayed in more discrete intervals in Figure 9 that emphasizes the skewness
of the distributions toward the lower scores on the HHIE-S. For comparisons in the EHLS of
the HHIE-S data with the objective measures of auditory function the reader is referred to
Wiley et al (2000).

Hearing-Aid Use

Finally, EHLS determined the following two aspects of hearing-aid usage from the participants:
(1) had they ever worn a hearing aid, and (2) were they currently wearing a hearing aid. The
hearing-aid use data for the non-veteran and veteran groups are listed in Table 7 for the four
age categories. Overall, 16% of the non-veterans and 11% of the veterans had a history of
hearing-aid use, which was a significant difference at the 0.01 level. Current hearing-aid use
was less for both groups, 10% for the non-veterans and 7% for the veterans. This 3% between-
group difference was significant. For the various age categories, however, there were no
significant differences between the non-veterans and veterans regarding hearing-aid use. Both
the pure-tone threshold data and the word-recognition data indicated in general higher
thresholds (poorer hearing) and reduced word-recognition abilities as a function of age. The
hearing-aid use data in Table 7 reflect these decreased auditory functions and abilities in that
hearing-aid use increased consistently as a function of age. For example, the current use of
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hearing aids by the veterans progressed from 2.5% to 5.5% to 12.0% to 24.2% across the four
age groups with a similar pattern observed for the non-veterans. An interesting story from the
data in Table 7 is the relation between those who had previous hearing-aid use and those who
currently used hearing aids. Collectively, 202 participants acknowledged prior hearing-aid
usage, whereas 128 participants were current hearing-aid users. Thus, for unknown reasons,
78 participants were no longer wearing hearing aids and could represent unsuccessful hearing-
aid users. A more detailed account of the hearing-aid use data are provided by Popelka et al
(1998).

Conclusions

Veterans and non-veterans in this study were equally likely to have a hearing loss in the auditory
domains of pure-tone thresholds, word recognition in quiet, and word recognition in a
competing message. Likewise the HHIE-S scores for the two participant groups were not
significantly different. Overall, hearing-aid use by veterans and non-veterans was significantly
different, but when considered by age group the differences were not significant. These findings
were somewhat unexpected considering the opportunity for noise exposure that is present
during military service. It should be noted, however, that only 28% of the veterans reported
their service roles as combat or combat support and the veterans included were from before
the 1990-1991 Gulf War.
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NV non-veteran
PTA pure-tone average
RE right ear
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Figure 1.

The mean audiograms for non-veterans and veterans and in the EHLS. The data in the top
panels depict the mean audiograms for the left ear (LE) and right ear (RE) of the non-veterans
(filled symbols) and veterans (open symbols), whereas the LE (squares and Xs) and RE (circles)
data in the bottom panels are for the non-veterans (left panel) and veterans (right panel).
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Figure 2.

The mean audiograms for the right ears of the veterans (open circles) and the non-veterans
(filled symbols) in the four age-group categories. The light line in the panels for the oldest
three groups is the threshold function from the 48-59 year group.
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Figure 3.

Histograms depicting the percent of the veteran group in each of four age groups with 1000,
2000, and 4000 Hz pure-tone averages within the bin ranges indicated on the abscissa. Data
for the left ear (diagonal lines) and right ear (shaded) are shown. The vertical dashed line is
used to delineate the normal hearing and hearing loss categories with the percentages in the
upper right of each panel indicating the percent of the sample with hearing loss.
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Figure 4.

Histograms depicting the percent of the non-veteran group in each of four age groups with
1000, 2000, and 4000 Hz pure-tone averages within the bin ranges indicated on the abscissa.
Data for the left ear (diagonal lines) and right ear (shaded) are shown. The vertical dashed line
is used to delineate the normal hearing and hearing loss categories with the percentages in the
upper right of each panel indicating the percent of the sample with hearing loss.
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Figure 5.

Bivariate plots of the individual word-recognition performances in quiet (ordinate) and the
HFPTA of the listeners (abscissa) for 526 non-veterans (top panel) and 904 veterans (bottom
panel). The large filled symbols depict the mean datum points and the lines through the datum
points are the linear regressions used to describe the data (R2 = 0.48, non-veterans; R? = 0.36,
veterans).
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Histograms showing the percent of the participants in the veteran (diagonal lines) and the non-
veteran (shaded) groups by age group who obtained word-recognition performance on the NU
No. 6 materials presented in quiet within the bin ranges indicated on the abscissa. The vertical
dashed line is used to delineate the normal hearing (=80% correct) and hearing loss (<78%
correct) categories with the percentages in the upper right of each panel indicating the percent
of each group classified with hearing loss in this domain of auditory function.
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Figure 7.

Bivariate plots of the individual word-recognition performances in the competing message
(ordinate) and the HFPTA of the listeners (abscissa) for 486 non-veterans (top panel) and 897
veterans (bottom panel). The large filled symbols depict the mean datum points and the lines
through the datum points are the linear regressions used to describe the data (R2 = 0.61, non-
veterans; R? = 0.58, veterans). .
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Histograms showing the percent of the participants in the veteran (diagonal lines) and the non-
veteran (shaded) groups by age group who obtained word-recognition performance on the NU
No. 6 materials presented in a competing message at 8-dB S/N within the bin ranges indicated
on the abscissa. The vertical dashed line is used to delineate the normal hearing (>=70% correct)
and hearing loss (<68% correct) categories with the percentages in the upper right of each panel
indicating the percent of each group classified with hearing loss in this domain of auditory

function.
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Figure 9.

Histograms showing the percent of the participants in the veteran (diagonal lines) and the non-
veteran (shaded) groups by age group who had HHIE-S scores in the respective scoring bins.
The vertical dashed lines divide the scoring range into the three HHIE-S scoring categories
that are detailed in Table 6.
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Table 3

The number and percent of veterans in the respective branches of the armed services and the years of military
service.

Category n %

Branch of Service

Army 608  60.0
Navy 176 17.4
Air Force 167 16.5
Marines 53 5.2
Coast Guard 9 0.9

Total 1013* 1000

Years in Service

1-2 353 35.3
3-5 402 40.2
6-9 158 15.8
10-19 31 3.1
20+ 55 55

Total 999 100.0

Primary Service Activity

Front Line 182 18.3
Combat Support 95 9.6
Other Support 718 722

Total 995  100.0

*
Some participants were in more than one service
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