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Prevalence of low birth weight infants
among Japanese patients with hearing loss
and the characteristics of their Japanese
language development.

Shin—ya Nishio”, Satoshi Iwasaki”?, Shin—ichi

Usami”, Norio Kasai*?

, Kunihiro Fukushima®
YDepartment of Otolaryngology, Shinshu Uni-
versity School of Medicine

YDepartment of Hearing Implant Sciences,
Shinshu University School of Medicine
®Department of otolaryngology, Okayama Uni-
versity Medical School
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Low birth weight has been reported as a risk
factor for congenital hearing loss, however, its effect
on the Japanese language development remains un-
clear. This study was aimed at investigating the
prevalence of low birth weight infants among chil-
dren with pre-lingual severe to profound hearing
loss and to investigate the characteristics of their

Japanese language development. Of 627 hearing—
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impaired children recruited for this research, 89
children (14.2%) had a low birth weight of under
2,500g. In regard to the results of the Japanese lan-
guage development tests in these children, the vo-
cabulary development was the same as that in the
normal birth weight hearing loss children, whereas
the results of syntax development test and commu-
nication ability test were significantly inferior to
those in the normal birth weight hearing loss chil-
dren. Furthermore, the scores on the Pervasive De-
velopmental Disorders Autism Society of Japan rat-
ing scale (PARS) in the low birth weight hearing
loss children were higher than those in the normal
birth weight hearing loss children. These results
suggested that low birth weight may be a risk factor
for hearing loss with pervasive developmental disor-

ders.
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Hearing Handicap in Adults With Unilateral Deafness
and Bilateral Hearing Loss

*Satoshi Iwasaki, THajime Sano, IShinya Nishio, *]Yutaka Takumi,
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tDepartment of Otolaryngology, Kitasato University School of Medicine. Tokyo: #Department of
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Objective: To assess the perception of hearing handicap in adult
patients with unilateral sudden sensorineural hearing loss (SNHL)
compared with those with bilateral SNHL or unilateral congenital
SNHL.

Study Design: Retrospective chart review.

Setting: Multicenter department of otolaryngology referrals.
Patients: Seventy-one subjects in the unilateral severe-profound
(>70 dB) sudden SNHL group (Group 1), 17 subjects in the uni-
lateral prelingual or congenital SNHL group (Group 2), and
121 subjects in the bilateral SNHL group (Group 3).
Interventions: Questionnaire.

Main QOutcome Measures: Hearing Handicap Inventory for
Adults (HHIA) and visual analogue scale (VAS) measurements of
hearing handicap.

Results: Average levels of hearing loss were 92 dB in Group 1,
109 dB in Group 2, and 67 dB in Group 3. The relative percentage
scores of HHIA and VAS compared with Group 3 were 72.6% and
81.0% in Group 1 and 25.4% and 50.3% in Group 2, respectively.

A mild correlation between the HHIA subscale or VAS scores and
degree of hearing loss could be found in Group 3. No significant
correlation was found between the HHIA subscale or VAS scores
and duration of hearing loss in Group 1 or Group 3. Higher scores
were obtained in male subjects than in female subjects. Patients in
Group 1 who were troubled by tinnitus scored significantly higher
in the HHIA. In multiple logistic regression analysis, presence of
tinnitus, older age, higher average hearing loss level, and group
(bilateral SNHL>unilateral sudden SNHL>unilateral precongenital
SNHL) revealed a significant positive association with high score
(>42) of HHIA (odds ratio, 3.171, 1.021, 1.031, and 6.690,
respectively).

Conclusion: The results of HHIA and VAS suggest that not only
patients with bilateral SNHL but also those with unilateral sudden
SNHL, particularly those who have tinnitus, experience a hearing
handicap. Key Words: Sudden hearing loss—Hearing handicap—
Questionnaire—Unilateral deafness.

Otol Neurotol 00:00-00, 2013.

Population studies of sudden sensorineural hearing loss
(SNHL) show a wide age distribution with an average of
50 to 60 years. The hearing loss is unilateral in most cases,
with bilateral involvement reported in less than 5% of
patients (1). The incidence of sudden SNHL has been re-
ported to be between 5 and 30 cases per 100,000 per year
(2). However, a study from Japan has shown an incidence
as high as 275 cases per 100,000 per year (3).

Patients with single-side deafness (SSD) have difficulty
hearing sounds coming from the deaf side, localizing a

Address correspondence and reprint requests to Satoshi Iwasaki,
M.D., Department of Hearing Implant Science, Shinshu University
School of Medicine, 3-1-1 Asahi, Matsumoto City 390-8621, Nagano,
Japan; E-mail: iwasakis@shinshu-u.ac.jp L4

The authors disclose no conflicts of interest.

This work was supported by the Acute Profound Deafness Research
Committee of the Ministry of Health, Labour and Welfare, Tokyo, Japan.

70

sound source, and perceiving speech against background
noise, all of which have been explained by the ‘‘head shadow
effect’” (4,5). However, whether SSD has a noteworthy
impact on the patients’ well-being and social life remains
under discussion.

Conventionally, the audiologic treatment of patients with
SSD is a contralateral routing (CROS) hearing aid, in which
a microphone, placed on the deaf side, transmits sound to
the hearing ear either by wire or wireless means. Recently,
the Bone-Anchored Hearing Aid (BAHA), which is a semi-
implantable hearing aid and bone-conducting device, has
also been applied as a treatment for patients with SSD (6,7).
Cochlear implants have also been used in some patients
with unilateral severe-to-profound hearing loss and ipsi-
lateral tinnitus and were found to be beneficial in some
cases (8,9). Several studies using the Hearing Handicap
Inventory for Adults (HHIA) have demonstrated that uni-
lateral hearing loss may affect the emotional and social
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well-being of adults with this condition and adults with
unilateral hearing loss perceive themselves as handicapped
(10-12). However, there is less information regarding the
effects of unilateral sudden deafhess with or without tinnitus
compared with unilateral congenital deafness or bilateral
hearing loss. In this study, we aimed to assess the level of
hearing handicap using the HHIA and visual analog scale
(VAS) for patients with unilateral sudden SNHL compared
with those having unilateral congenital SNHL or bilateral
SNHL in a multicenter study.

MATERIALS AND METHODS

Study Design

All subjects were enrolled in this multicenter study at 7 uni-
versity schools of medicine in Japan, in institutions that belonged
to the Acute Profound Deafness Research Committee (Tokyo,
Japan). Questionnaire charts of 209 patients, treated between
December 2009 and January 2011 at the Department of Otolar-
yngology of each Medical University Hospital, were reviewed
retrospectively. All patients provided written informed consent
for review of their records for research purposes. Each university
review board approved the conduct of this study.

Subjects

Subjects were classified into 3 groups as follows: 1) unilateral
severe to profound (>70 dB) sudden SNHL (Group 1), 2) unilat-
eral severe to profound prelingual or congenital SNHL (Group 2),
and 3) bilateral SNHL (Group 3). All subjects fulfilled the following
criteria: a) a questionnaire with self-rated scales was completed
over 6 months after the onset of hearing loss, b) patients were
older than 20 years when they completed the questionnaire, ¢)
unilateral severe-to-profound hearing loss was defined as average
level of hearing loss (500, 1,000, 2,000, and 4,000 Hz) of more
than 70 dB and an average level of the opposite side of below
30 dB, d) bilateral hearing loss was defined as an average level of
hearing loss in the better hearing ear of greater than 30 dB, ¢)
sudden SNHL was defined as a decrease in hearing occutring
within 3 days or fewer without any identifiable cause, and f) pre-
lingual or congenital SNHL was defined as onset of hearing
loss occurring before the age of 7 years.

Questionnaire
The Japanese version of the HHIA questionnaire (Table 1) was
used to evaluate the handicap. The HHIA is a self-assessment
questionnaire of hearing handicap comprising 25 items, of which,
13 deal with emotional aspects (E) and 12 deal with social and
situational aspects (S). For each item or situation, subjects are
asked to give one of the following responses: “‘yes’ (4 points),

TABLE 1. The hearing handicap inventory for adults

tTeet p value t Teet p value

G1-G2 GI-G3

S-1 Does your hearing difficulty make you use the phone less often than you would like? 0.079 0.001

E-2 Does your hearing difficulty make you feel embarrassed or out of place when 0.733 0.000
you are introduced to stranger?

S-3 Does your hearing difficulty make you avoid group of people? 0.261 0.083

E-4 Does your hearing difficulty make you touchy? 0.092 0.898

E-5 Does your hearing difficulty make you feel frustrated or unhappy when talking to 0.038 0.080
people of your family?

S-6 Does your hearing impairment cause any other difficulties when you go to the party 0.024 0.297
or social meeting?

E-7 Does your hearing difficulties make you frustrated when talking to work mates? 0.223 0.00t

S-8 Does your hearing difficulties when you go to the movies or theaters? 0.017 0.169

E-9 Does your feel harmed or down because of your hearing difficulty? 0.073 0.098

S-10 Does your hearing impairment cause difficulties when you visit friends, relatives 0.344 0.031
and neighbors?

S-11 Does your hearing difficulty cause you problem to hear/understand work mates? 0.409 0.999

E-12 Does your hearing difficulty cause you nervous? 0.181 0.959

S-13 Does your hearing difficulty make you visit friends, relatives and neighbors less 0.048 0.519

often than you would like to?

E-14 Does your hearing difficulty make you argue or fight with your family? 0.252 0.247

S-15 Does your hearing difficulty cause you trouble to watch TV or listen to the radio? 0.000 0.000

S-16 Does your hearing difficulty make you go out shopping less often than you would like to? 0.067 1.000

E-17 Does your hearing difficulty make you annoyed or unhappy? 0.277 © 0671

E-18 Does your hearing difficulty make you prefer to be alone? 0467 0.797

S-19 Does your hearing difficulty make you want to talk less to the people in your family? 0.140 0.137

E-20 Do you think that your hearing difficulty reduces or limit your personal or social 0.959 0.999
life somehow?

S-21 Does your hearing difficulty make you trouble when you are in a restaurant with family 0.011 0.773
or friend?

E-22 Does your hearing difficulty make you feel sad or depressed 0.109 0.564

S-23 Does your hearing difficulty make you watch less TV or listen to the radio less often than you 0.344 0.001
would like to?

E-24 Does your hearing difficulty make you feel embarrasses or less comfortable when you talk 0.635 0.289
to a friends? ®

E-25 Does your hearing difficulty make you feel isolated or feel aside within a group of people? 0.177 0.000

E indicates emotional subscale; G, group; S. social subscale.
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““sometimes”” (2 points), or “no”” (0 points). Care was taken not to
induce answers and to avoid interviewer bias.

In addition, subjects were asked to rate their hearing handicap in
vatious everyday situations on a VAS, which is a psychometric
measurement instrument for quantifying subjective phenomena.
A VAS is presented as a horizontal line, 100 mm in length, with
one end as 0 (absence of perception of hearing handicap) and the
other as 100 (maximum). The subjects mark on the line the point
that represents their current state; the VAS score is the distance in
millimeters from the left (“‘absence’”) to the mark.

Statistical Methods

All statistical values were calculated using IBM SPSS Statistics
18 (IBM Corp. Arnmonk, NY, US.A.). We used the ¢ test to
compare each score of 25 items in the HHIA between groups
(Group 1 to Group 2 and Group 1 to Group 3). Correlations and
standard deviations within each group were examined. The sig-
nificance level was set at 0.05. Pearson’s correlation coefficient
was used to study the relationship between the average hearing
logs and subscales of HHIA or VAS score as well as the corre-
{ation between the duration of hearing loss and subscales of HHIA
or VAS score. We used a multiple logistic regression analysis to
assess the independent effects of age, sex, average hearing loss
level, presence/absence of tinnitus, and unilateral precongenital
SNHL versus unilateral sudden SNHL versus bilateral SNHL.

RESULTS

Seventy-one subjects (33 male and 38 female subjects)
with a mean age of 52 years (range, 21-81 yr) were in-
cluded in the unilateral sudden SNHL group (Group 1).
Of these, 34 subjects (48%) were affected in the right ear.
The average level of hearing loss was 92 dB (range, 70
115 dB). The average period between onset of hearing
loss and completion of the questionnaires was 77 months
(range, 6-237 mo). One hundred twenty-one subjects
(58 male and 63 female subjects) with a mean age of
60 years (range, 20-97 yr) were included in the bilateral
SNHL group (Group 3). The average levels of hearing loss
in the better hearing ear, right ear, and left car were 67 dB
(range, 35-115 dB), 70.8 dB, and 71.5 dB, respectively.
The average period between onset of hearing loss and com-
pletion ofthe questionnaires was 15 years (range, 1-56 yr).
Seventeen subjects (10 male and 7 female subjects) with a
mean age of 31 years (range, 20-77 yr) were included in the
unilateral precongenital SNHL group (Group 2). Of these,
8 subjects (47%) were affected in the right ear. The average
level of hearing loss was 109 dB (range, 75115 dB). The
causes of hearing loss were congenital deafness in 8 sub-
jects, murmps in 7 subjects (average onset of hearing loss:
6.7 yr of age), and unknown in 2 subjects.

The mean total scores and emotional (E) and social
(S) subscores together with the standard deviation values
obtained from the HHIA questionnaire for the partici-
pants of Group 1, 2, and 3 were 35.8 + 13.9 (total), 16.4 =
135 (E) and 19.3 + 14.2 (8); 12.5 + 104 (total), 5.7 =
4.4 (E)and 6.7+ 6.5(S); and 49.3 £ 13.6 (total), 22.4 + 13.9
i (E)and 27.0 £ 13.3 (8S), respectively (Fig. 1A). Significant
differences were found between all groups. Relative per-
centages of the HHIA scores in Group | and 2 compared
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with Group 3 were 72.6% (total), 73.2% (E) and 71.5%
(S) and 25.1% (total); 25.4% (E) and 24.8% (S), re-
spectively (Fig. 1B). The subjective handicap assessed
by VAS was 51.8 £ 28.7 (Group 1), 28.5 £ 21.8 (Group
2), and 56.7 £ 29.0 (Group 3). Relative percentages of
the VAS in Groups 1 and 2 compared with Group 3 were
81.0% and 50.3%, respectively (Fig. 2). Significant
differences in the VAS scores (p < 0.05) were found in
Groups 1 and 3 when compared with Group 2. Table 1
shows the comparison between the mean scotes of HHIA
for cach item obtained for Groups 1 and 2 (G1-G2) or
Group 3 (G1-G3). One item of the emotional subscale
(E-5) and 5 items of the social subscale (§-6, S-8, §-13,
S-15, and S-21) revealed significantly higher scores in
Group | when compared with Group 2. Three items of
the emotional subscale (E-2, E-7, and E-25) and 4 items of
the social subscale (S-1, S-10, S-15, and §-23) revealed
significantly higher scores in Group 3 when compared
with Group 1.

Tables 2 and 3 show the Pearson’s correlation between
the hearing handicap (HHIA; emotional and social subscale
and VAS scale) and degree and duration of hearing loss in
Groups 1 and 3. A mild correlation (0.2 < r < 0.4) between

] Group2 [} Group 3

100
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s N * * *
3 ol 1M [
A 1
T L ]
A Emotional Social Total
B Grouptto 3 ] Group 2to 3
100
B Emotional Social Total
FIG. 1. Hearing Handicap Inventory for Adults (HHIA) scores for

Groups 1, 2, and 3. Emotional, social, and total scores on the
HHIA scale, in 3 groups of patients: Group 1, unilateral severe to
profound (>70 dB) sudden sensorineural hearing loss (SNHL);
Group 2, unilateral severe to profound prelingual or congenital
SNHL; and Group 3, bilateral SNHL. Significant differences were
found between groups (A). “p < 0.05. Relative percentages of the
HHIA scores compared with Group 3 were 73.2% (E), 71.5% (S)
and 72.6% (total) in Group 1 and 25.4% (E), 24.8% (8), and 25.1%
(total) in Group 2 (B).
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FIG.2. Visual Analogue Scale (VAS) scores for Groups 1, 2, and
3. VAS scores in 3 groups of patients: Group 1, unilateral severe to
profound (>70 dB) sudden sensorineural hearing loss (SNHL);
Group 2, unilateral severe to profound prelingual or congenital
SNHL,; and Group 3, bilateral SNHL. Significant differences were
found in Groups 1 and 3 when compared with Group 2. * p < 0.05.
Relative percentages of the VAS were 81.0% in Group 1 to Group
3 and 50.3% in Group 2 to Group 3.

the HHIA subscale or VAS scores and degree of hearing
loss could be found in Group 3. No significant correlation
between the HHIA subscale or VAS scores and duration of
hearing loss could be found in either Group 1 or Group 3.
Figure 3 shows the mean scores of the emotional and social
subscales in the HHIA and VAS related to sex in Groups 1,
2, and 3. Higher scores were found in male subjects com-
pared with female subjects. Figure 4 shows the mean dif-
ference in the scores of HHIA (emotional and social
subscale) and VAS between patients who had tinnitus and
those who had no tinnitus in Groups | and 3. Patients with
unilateral sudden SNHL (Group 1) who had tinnitus scored
higher in the HHIA (E: p < 0.05 and S: p < 0.05).

We performed a multiple logistic regression analysis to
determine the influence of age, sex, average hearing loss
level, presence of tinnitus, and 3 groups (unilateral pre-
congenital SNHL versus unilateral sudden SNHL versus
bilateral SNHL) for the HHIA total score (Table 4). Patients
who had tinnitus demonstrated a greater than 3-fold in-
creased risk (odds ratio, 3.171) of high score (>42) in the
HHIA compared with those who did not have tinnitus.
High score (>42) in the HHIA indicated severe hearing
handicap (10). A greater risk of high score in the HHIA

TABLE 2. Relationship between average hearing loss and
hearing handicap
Average Average Pearson’s
Case of HL (dB) score correlation: r

HHIA (E}  Group 1 43 92.7 16.4 0.125
Group 3 110 67.5 22.4 0.282
HHIA (S)  Group | 43 92.7 19.3 0.182
Group 3 110 67.5 27.0 0.385
VAS Group 1 42 93.2 51.8 0.013
Group 3 91 68.4 . 56.7 0.276

HHIA (E) indicates Hearing Handicap Inventory for Adults (emo-
tional); HHIA (S), Hearing Handicap Inventory for Adults (social); HL,
hearing level; VAS, visual analog scale.
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TABLE 3. Relationship between the duration of hearing loss
and hearing handicap
Average  Average Pearson’s

Case  of DHL score correlation: r
HHIA (E) Group 1 43 78.5 Mo 16.4 0.124
Group 3 56 189.0 Mo 21.1 0.084
HHIA (S)  Group 1 43 78.5 Mo 19.3 0.144
Group 3 56 189.0 Mo 23.8 0.006
VAS Group 1 42 74.7 Mo 518 0.106
Group 3 51 181.2 Mo 56.3 0.135

DHL indicates duration of hearing loss.

(odds ratio, 6.690) was found in the patients with bilateral
SNHL compared with those with unilateral sudden SNHL
and in the patients with unilateral sudden SNHL compared
with those with unilateral precongenital SNHL. The as-
sociation was also significant in the patients with older age
and higher average hearing loss level (Table 4).

DISCUSSION

The original HHIA (13) is in English and has high in-
ternal consistency with regard to its questions, test-retest
reliability, and low standard ervor (14). The HHIA ques-
tionnaire has been translated into Italian (15), Brazilian
Portuguese (16), and Japanese (17). The validity and reli-
ability of the translated versions of the HHIA have also
been reported in the literature. The average scores of the
HHIA in adult patients with bilateral hearing loss were
reported to be 52.2 * 26.6 (total); 26.7 £ 15.3 (E) and

70

B Group1(M)
Group1(F)
Group 2 (M)
Group 2 (F)
[] Group 3 (M)
[[1 Group 3 (F)

VAS

Social

Emotional

FIG. 3. Mean scores on the emotional and social subscales in
the Hearing Handicap Inventory for Adults (HHIA) and Visual
Analogue Scale (VAS) according to sex in Groups 1, 2, and 3.
Emotional and social scores on the HHIA scale and VAS, in 3
groups of patients: Group 1, unilateral severe to profound (>70 dB)
sudden sensorineural hearing loss (SNHL); Group 2, unilateral
severe to profound prelingual or congenital SNHL; and Group 3,
bilateral SNHL. Higher scores were found in male subjects com-
pared with female subjects. The score of the social subscale of the
HHIA in male subjects was significantly higher than that in female
subjects. * p< 0.05.
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FIG. 4. Differences in the Hearing Handicap Inventory for Adults
{HHIA) scores (emotional and social subscale) and Visual Ana-
logue Scale (VAS) between patients who had tinnitus and those
who did not in Groups 1 and 3. Emotional and social scores on the
HHIA scale and VAS, in 2 groups of patients, some of whom also
have tinnitus: Group 1, unilateral severe to profound (>70 dB)
sudden sensorineural hearing loss (SNHL); and Group 3, bilateral
SNHL. Those patients with unilateral sudden SNHL (Group 1) who
also had tinnitus revealed significantly higher scores in the HHIA
than those who were not affected. *: p < 0.05.

25.9+12.1(S) in Brazil (14)and 37.3+ 16.7 (total); 21.9 =
8.9 (E)and 15.4 + 7.8 (S) in [taly (13). In the present study,
the average score was 49.3 = 13.6 (total); 22.4 = 13.9 (E)
and 27.0 £ 13.3 (S). Our results are therefore similar to
those in the Brazilian study. The average score in the
Italian study was slightly low because it seemed that the
hearing threshold (hearing level from 29 to 71 dB) was also
lower compared with the Brazilian subjects (hearing level
from 26 to 93 dB) and the present subjects (hearing level
from 35 to 115 dB). Some studies showed high correla-
tions between the hearing handicap and degree of hearing
loss in the population with bilateral hearing loss (15,17),
and we confirmed weak correlations between the scores
of HHIA or VAS and better ear pure-tone average in the
bilateral SNHL group. Otherwise, the correlation could not
be confirmed in the unilateral SNHL population. Among
the population in our study, logistic regression analysis
revealed that higher hearing loss level increased risk
of severe hearing handicap in the HHIA score. We were
also unable to confirm significant correlations between
the duration of hearing loss and hearing handicap in the
present study. '

The HHIA and VAS scores of patients with unilateral
sudden SNHL were significantly higher than in those with
unilateral prelingual or congenital SNHL. This result re-
veals that unilateral postlingual deafness including sudden
SNHIL may be perceived as a hearing handicap for adults.
Many patients with unilateral sudden hearing loss experi-

ence a hearing handicap in emotional and social situa-.

tions. Hearing handicap, based on a score of greater than
18 in the HHIA, was previously reported in 73.1% (16) and
74.6% (17) of unilateral hearing impaired subjects. In
our study, a hearing handicap was found in 69.8% of
the subjects and high relative percentages of the HHIA
(72.6%) and VAS (81.0%) scores were confirmed in the
patients with unilateral sudden SNHL compared with those
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with bilateral SNHL. These scores showed that their
experience of sudden SSD was almost as bad as the ex-
perience of patients with bilateral SNHL. However,
subjects with unilateral prelingual or congenital SNHL
revealed low relative percentages of the HHIA (25.1%)
and VAS (50.3%) scores compared with subjects with
bilateral SNHL. These findings thus emphasize that
adults with sudden SSD experience this as a serious
handicap. A greater risk of 6.69 times for severe hearing
handicap in the HHIA score was found among the 3
groups. The factor of bilateral SNHL increased risk of
hearing handicap in the HHIA score compared with that
of unilateral sudden SNHL and the factor of unilateral
sudden SNHL increased risk of the hearing handicap
compared with that of unilateral precongenital SNHL.

Vicei de Araujo et al. (10) have demonstrated a lower
hearing handicap in male subjects compared with female
subjects having unilateral hearing loss. However, our re-
sults show the opposite outcome, demonstrating a greater
hearing handicap in male subjects compared with female
subjects with either unilateral sudden or bilateral SNHL.
Particularly, the outcome of the social subscale of HHIA
in the unilateral sudden SNHL group was statistically
significant. These findings reveal that unilateral sudden
deafness may cause difficulties in life in a social environ-
ment. Disability of auditory function because of unilateral
sudden deafness affects speech perception, communication
in the presence of background noise, and social interaction.
However, sex differences were insignificant risk factor
for severe hearing handicap in the HHIA score.

The majority of people with unilateral sudden deafhess
experience tinnitus. Severe tinnitus can seriously impair
the ability of patients to perform their activities in daily life
and lower their quality of life. In the present study, the
scores of HHIA and VAS were higher in patients who had
tinnitus compared with those who did not feel tinnitus in
Groups | and 3. The emotional and social subscales of
HHIA were significantly higher in patients with unilateral
sudden SNHL who had tinnitus. It is noteworthy that the
risk of severe hearing handicap in the HHIA score among
patients with tinnitus was approximately 3.71 times higher
than that among those without tinnitus. The present study
might indicate that unilateral sudden SNHL in adults with
tinnitus causes significant hearing handicap with respect

TABLE 4. Multiple logistic regression analysis predicting
the risk of high score (>42) in the Hearing Handicap Inventory
Jor Adults

Variable Odds ratio p
Tinnitus 3.171 0.013
Age 1.021 0.041
Group 6.69 0.06
Average HL 1.031 0.001

HHIA indicates Hearing Handicap Inventory for Adults; Ave. HL,
average hearing loss level.

Group: bilateral SNHL versus unilateral sudden SNHL versus uni-
lateral precongenital SNHL.

Orlogy & Neurotology, Vol. 00, No. 00, 2013
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to emotional and social consequences. Tinnitus adds a
significant burden to those who experience this in addition
to hearing loss. In recent years, cochlear implants have
successfully been used to treat severe tinnitus in patients
with SSD (8,9,18,19). In tinnitus cases treated with im-
plants, 60% to 90% of patients with hearing loss revealed
an improvement in perception (19). Moreover, the reha-
bilitation of patients with unilateral deafness with cochlear
implants yields better results in speech comprehension and
localization (9). We conclude that it is necessary to high-
light treatment for unilateral sudden deafness in adults with
tinnitus because adults who experience sudden unilateral
hearing loss, particularly those who also experience tinni-
tus, find this a handicap in their daily lives. ,
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