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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 deafness 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 cach 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-
cral 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 occurring
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 0.001

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 0.671

E-18 Does your hearing difficulty make you prefer to be alone? 0.467 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
various 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. Armonk, 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
loss and subscales of HHIA or VAS score as well as the corre-
lation 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 ear 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 of the 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, 75-115 dB). The
causes of hearing loss were congenital deafness in 8 sub-
jects, mumps 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 =
13.5 (E) and 19.3 + 14.2 (S); 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
(E) and 27.0 = 13.3 (S), respectively (Fig. 1A). Significant
differences were found between all groups. Relative per-
centages of the HHIA scores in Group 1 and 2 compared

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 | 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 | and 3 when compared with Group 2. Table 1
shows the comparison between the mean scores of HHIA
for each 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 (S-6, S-8, S-13,
S-15, and S-21) revealed significantly higher scores in
Group 1 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 S-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 | and 3. A mild correlation (0.2 < r < 0.4) between
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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 congenita!
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% (S), 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 1 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: »
HHIA (E) Group | 43 92.7 16.4 0.125
Group 3 110 67.5 224 0.282
HHIA (S) Group | 43 92.7 193 0.182
Group 3 110 67.5 27.0 0.385
VAS Group 1 42 93.2 518 0.013
Group 3 91 68.4 36.7 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: »
HHIA (E)  Group | 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 193 0.144
Group 3 36 189.0 Mo 23.8 0.006
VAS Group 1 42 74.7 Mo 518 0.106
Group 3 51 181.2 Mo 56.5 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 error (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
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B Group1(F)
Group 2 (M)
Group 2 (F)
[ Group 3 (M)
[ Group 3 (F)

Social VAS

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. Difterences 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
wha did not in Groups 1 and 3. Emotional and sacial scores an 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 Italy (13). In the present study,
the average score was 49.3 £ 13.6 (total); 22.4 £ 13.9 (E)
and 27.0 * 13.3 (8). 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 comrela-
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 deafhess including sudden
SNHL 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

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.

Vicci de Aragjo 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 deafness
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 1 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

Sor Adults
Variable QOdds ratio 14
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.
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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.

Acknowledgments: The authors thank all the participants of
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longing to the Acute Profound Deafness Research Committee
(Tokyo, Japan).
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HEARRING quality standards: an Introduction

In 2005 the World Health Organization estimated that
approximately 278 million people suffered from ‘mod-
erate to profound hearing impairment,” 80% of whom
lived in low- and middle-income countries (WHO,
2010) where there is less access to competent medical
professionals and modern medical procedures and
technologies than in high-income countries.

Furthermore, with the ageing populations in the devel-

oped world (United Nations, 2010) and their associ-
ated age-related hearing-loss (presbycusis), the need
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for assisted hearing solutions — even taking into
account a hopefully broader application of preventive
measures (e.g. rubella immunization, health edu-
cation, quieter workplaces, etc.) and health-care infra-
structure development — is clearly both significant and
continued.

One of such possible hearing solutions is hearing
implantation. Indeed, as of December 2010, approxi-
mately 219 000 people have been implanted, either
uni- or bilaterally (National Institute on Deafness
and Other Communication Disorders, 2011). As sig-
nificant as the benefits of cochlear or middle ear
implantation have been for recipients and their
families, such implantation is still in its demographic
infancy, serving a negligible fraction of those whom
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it could, and will, help integrate or reintegrate into the
verbal bustle of everyday life and work.

“The best clinics ~ providing the best for the patient
and comprehensive care’ (HEARRING, 2012). With
this motto, renowned specialists of four leading
hearing implant centers formed the HEARRING
group in 2008. Inspired by the collaborative nature of
comprehensive cancer center networks, they sought a
closer network to better pool their expertise and
share information instead of relying solely on medical
literature and ~ beneficial as they are - the individual
personal contacts that medical congresses and confer-
ences provide. In the following years, other centers
from around the world have joined HEARRING: as
of 2012, 23 clinics with numerous surgeons, audiolo-
gists, rehabilitationists, and other skilled professionals
are collaborating under the HEARRING umbrella.

The 23 clinics in the HEARRING network are
committed to creating and maintaining the highest
standards of quality. We believe that consensus- and
evidenced-based standards are essential to providing
each potential implant user, regardless of age or
where in the world he/she is treated, with the best
possible hearing implant solution for the treatment
of her/his individual hearing loss.

In order to try to ensure the best outcomes and the
highest safety levels for every present or potential
implant user in every clinic, the HEARRING group —
under the direction of experts Prof. Christopher
H. Raine, MD, Prof. Dr Rudolf Hagen, Prof. Dr
Joachim Miiller, Prof. Dr Benoit Godey, and Jane
Martin - has created a series of standards that covers
all aspects of the hearing implant solution process.
These quality standards are based on the British
Cochlear Implant Group’s (BCIG) own quality stan-
dards and can be considered current best practice;
indeed they have been approved and adopted by parti-
cipating HEARRING clinics. These standards are
not, however, a static picture; as technology and treat-
ment options continually develop, these standards will
be continually updated.

The BCIG was founded in 1989 — not long after
implantation became common - to promote good
practice and provide information and advice to pro-
fessionals and the public on cochlear implant sol-
utions. They, with the Royal National Institute for
the Deaf, published ‘Quality Standards for Adult
Cochlear Implantation’ (British Cochlear Implant
Group and Royal National Institute for the Deaf,
2009), a series of 16 guidelines that are meant to be
the minimum and realistically achievable baseline stan-
dards for clinics. HEARRING has used this original
document as a blueprint for developing a series of
six related sets of evidence-based standards, each tai-
lored to fit a specific age category or procedure:

1. Quality standards for adult cochlear implantation

Cochlear Implants International 2013 voL. 14 NO. S2
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Quality standards for cochlear implantation in chil-
dren and young adults

3. Quality standards for combined electric and acoustic
stimulation (EAS)

4. Quality standards for middle ear implantation (MEI)
5. Quality standards for rchabilitation
6. Quality standards for minimal outcome measure-

ments in adults and children.
With some slight variation (see Table 1), each set of
standards has the same basic structure which can be
divided into two subsections: (1) resources and (2)
processes. :
Resources: The Resources section is made up of three

Team structure

Accommodation Clinical facilites

parts:  team Structure, accomodation, and clinical
Sacilities.

Team structure outlines who every cochlear implant
team should include and the minimum training and/
or experience each member should have. It also
describes the importance of establishing and maintain-
ing a program of continued professional development:
with national or international courses, conferences,
and meetings each team member should be up to
date with the latest cochlear implantation-related
developments. Extending beyond the core team, this
section also provides a list of ‘additional support’ pro-
fessionals whose expertize need not be part of a core
team but whom the core team should have ready
access to if necessary.

Accommodation is about the provision and differ-
entiation of the clinic’s physical space: the size, suit-
ability, comfort, and privacy of areas designated for
staff, present or potential implant users, and waiting
relatives. As different cultures have different spatial
expectations and comforts, the HEARRING stan-
dards do not prescribe specific sizes but rather those
that are ‘suitable’, ‘sufficient’, and ‘large enough to
comfortable accommodate’. Accomodation is also
about access and communication. It covers providing
the present or potential implant user with suitable
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Table 1 The structural variations by Quality Standard

Quality Standards for

Combined Electric

Adult Cochlear Cf)chlear Implantation in anq Acoqstic ] ) Minimal Outcome
implantation Children and Young Adults Stimulation Middle Ear Implantation (Re)habilitation Measurements
Symbols: = equal + differs + in addition ~without (compared to basic document)
Introduction Individualized = Individualized Individualized Individualized Individualized
Structure Basic + min of two surgeons, + hearing aid — clinical scientists, physiologists, rehab + teacher of the deaf, key NO
document audiovestibular physician/ acoustician therapists, speech and language worker, parents, hearing
pediatrician, key worker, - audiological therapists, clinical physiologists, aid acoustician,
education, pediatrics medicine engineers, tinnitus, balance, medical audiovestibular physician,
physics, genetic counseling, interpreter cooperation with other
services, social services for the deaf, services
deaf advocacy - otologist, audiologists,
physiologists
Accommodation Basic + suitable and family-friiendly = = = NO
document facilities
Clinical Facilities Basic + spatial awareness = — OAE, electrically evoked potentials, NO NO
document balance function testing
Referral and Cl selection Clin children/young adults EAS selection ME! selection criteria NO NO
Selection criteria selection criteria criteria
Criteria :
Assessment Basic + ophthalmic assessment, + APHAB test 12 weeks # structure and content, *

Process document family support and ~ referral for balance testing and genetic children and adults are describes basic sets of
education, associated counseling, necessity for vaccination discussed separately outcome measures to
organizations, final outcome (meningitis), determination of UCL, - includes pre-op counseling be used at routine

+ receptive skills assessment hearing aid testing, electrically evoked visits for adults and

response audiometry, promontory children
stimulation testing, OAE, details for
communication, bilateral candidate
assessment

Cooperation with Basic + newborn hearing screening = NO NO (included in previous NO

Other Services document chapter)

Pre-op Information  Basic + involvement of child, device = = NO (included in previous NO

and Counseling document chapter)

Device Cl NO (included in previous EAS MEI NO Cl, but also applicable to

chapter) other hearing implants
Surgery and In- Basic + monitoring of anesthetics = — preservation of hearing, radiological NO NO

patient Care document and facial nerve examination
~ discussion of surgical

procedure

Fitting and Tuning ~ Basic + electrophysiclogical = + rehabilitation NO NO
document measurements in the very

young

Continued
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Table 1 Continued

Quality Standards for

Cochlear Implantation in

Combined Electric
and Acoustic

Minimal Outcome

A;:: :;g_ﬁng:r Children and Young Adults Stimulation Middle Ear Implantation (Re}habilitation Measurements
Symbols: =equal # differs +in addition ~without (compared to basic document)
Post-op Basic — lip reading, hearing tactics = — rehabilitation (included in previous = structure and content, NO
Rehabilitation document chapter) children and adults are
and Assessment # post-op assessment discussed separately
Follow-up and Basic + assessment of FM systems = = NO NO
Long-term document
Maintenance
Device Failure Basic = + detailed = = NO
document audiological
reevaluation,
consideration of a
Cl
Clinical Basic = = = NO NO
Management document
Transfer of Care Basic = NO = = NO
document
Patient Feedback Basic = = = NO NO
document

"The Quality Standards for Minimal Outcome Measurements in Adults and Children were based on the core elements of the other standards, and in itself describes procedural elements for routine
assessment and reporting.
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telecommuncations access to the clinic and, while in
the clinic, with assistive listening devices and alerts.
As the name would suggest, the clinical facilities
section outlines which technology should be available
to be able to perform a variety of tests. Further, this
section highlights the need to regularly calibrate
instruments to nationally recognized standards.

r Referral and selection
Nz
I Assessment process

Cooperation with other services

]

G

Pre-op information and counseling

-

The device

.

Surgery and in-patient care
SN2
Fitting and tuning
37

Post-op rehabilitation and assessment

Follow-up and long-term maintenance
AV .4
Device failure
SZ.
Clinical management

7

Transfer of care
2

Patient feedback

Van de Heyning et al. Standards of practice in the field of hearing implants

Processes:

The clinics and professionals of the HEARRING
network believe that providing users with individualized
hearing solutions is a careful and detailed process that
does not start and stop at surgical implantation. Each
of the individual 13 steps is subdivided to provide
more specific and in-depth guidelines. Taken together,
the cumulative effect is a wealth of best-practice detail
which covers every step of the implant experience
from selection criteria to long-term maintenance.

The aforementioned six quality standards are pub-
lished in full on the forthcoming pages followed by a
table highlighting the key differences between the stan-
dards. It is the HEARRING group’s hope that a wide
adoption and implantation of these standards will lead
to still a greater delivery of the highest quality comprehen-
sive care and thus happier, better hearing implant users.
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(CMV infection) & 1P Z DIZHDEEDP S
HIC CMV BEEI N B IRAEZ EW L, [Herk
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BEES CE_EER
(gB, gH#& &)

B 1 CMVOEXE

lovirus : HCMV) 1Z~ILR_RRA W A4 VA DI HT,
b ALRZAT AR5 (HHV-5) KOs,
EhANLRZATA LA 6 (HHV-6) 2t bR
ATANAT (HHV-7) LRI AVRZAT A LA
BB ~LARAT AW ATBHZET % 2 A8 DNA
TANATHE, VA4 AT a7 AV RGFERE
HEPEL, BEMZiEE b, RORICETYX, ®
NEY MCIERELEY POV A FXTRTAL LA
WEET S, BEOEZSZ CMV IZBEWIIXE
KIFBRIGZTRE v, KETIEE M4 XA
7 A NA%E CMV &EET 5%, 112 CMV D
AR %ERT,

(m] cMv D#Eis

1. TARO—7 (envelop)

JEE_EBOME L FEEH (glycoprotein) 2> & Hf
BEh CMV OBREZHEL Twa, EED
gB &7 A4 VA Dfila~DfE &, B A, MRS E
HIMERE, & SICIHEMEE S SHilE) & FHR7 A
NADIE h Bk, EELZHEE2T27,

2. TUAY b (tegment)

Pig &b B FDEBANT A Y MCEFET
%, U viE{tEH 65 (phosphorylated protein 65 :
pp65), ppls0 RO KRBT S AV MCHEET
%, pp65 (&7 A W ADSIIC RS T 5 L RICHEH)
T30, BREMBEOKNA ppes 2RI 22 L
L&D CMV BASED WAV 61T 39,

3. XULAATYK (nucleocapsid)

EZ-HEOEBED 212 K DNA D3FAF

LTw3,

(V] BRIL— ~

CMV DB G IR P HIR % A U 72 i B 2 Bk
ICk 3, AEBICZEBD WK, HERICIER
H, I3 ORPROMER, R, L&D
BpiFon s, Winic X 385, f 2ADMT
B X BB LELT B, CMV IXEEADS X
SRR L, Rl REREEL T &2
FTIERBRLARECH B, - ORETIIE
P A NABFRBEEEINT, 7ALVAT ) A
D HHDVEHE & OBRBREICBEI NS, B
RELEMIE L L THEBEHAINTWL 201
CD34 Btk BBsk AN TS 29,

(V] CMV B

1. BRARER
RS, b L IEEEREL 2 5A, &k
BN RIBICER L, Ebho TEERILRKBEYYE
FHERITIEESH D, TR CMV FIRYE,
HREREZT 56, H20IEEEELERD -
B, A NVADHERBEREE L TRIBICRIT LR
FET %, BRAEMTIZRZEREIARATHD, X561
AR ST BRI 12 B B 72 D IR & B2
Ml E e b L EREREZET 5, BiokXE
CMV BARE TN EEREN E 2D ) 319 5%
Kk CMV BRYE L, KHAEAE, BE, Mk,
FERgE, /NDEAE, BN (MEREE) Ak, A
feEE, /MRS, HEE IRMEHERZE, DIC %
ESEpOEEFERER L, MBS EEE A
FRE LI TV 5, FEEEREEOTEIL
30%ich LD, EFENEED 60%IcABNS,
70, HAEBEERERTH > T, — D TEEEE,
EHsEER s COBELERE I R T2
EBmenT b, BekTi, SEREEEEES
E/TERE UTHRRE CMV BYUC L 25D
B, HAERIERBEZ 21%, 4 ROBE TR
25% % i % LT aMENDH HY, bibhMi
T 2 Fw/z CMV-DNA B2 AV CHEL
EHERERRICBTFEERRZT > L C
% GIB2 ZRIZOVWTEWHEZRL, BL %
5% DEGZERL T,
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IREE B,

(VI| CMV ST 3D IF Y

CMV W HIE U 72 & 9 1 S fit s 7 JR 78 C 13 JE
FERELECHE ISR T 503, & OIREER HER T
DD IEERENTEE L 25, HRIZ I
WD 6 G T 2 HELEEKYIHch 2 L D
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X1 CMVIIFY
1. BRI E 7 25~

Live virus vaccines
AD169 vaccine
Towne vaccine
Towne/Toledo “chimeric” vaccines
Subunit vaccines
gB/MF59 adjuvant
¢B/canarypox-vectored vaccine
pp65 (UL83)/canarypox-vectored vaccine
gB/pp65/1E1 trivalent DNA vaccine
gB/pp65 bivalent DNA vaccine
gB/pp65/1E1 alphavirus replicon vaccine
2. BIEERERRE, WREFOT 75 g
gM/gN (gcll complex)
gH/gL/g0 (gclll complex)
Nonstructural genes/novel CTL targets
Prime-boost strategy
Bacterial artificial chromosomes
Peptide vaccines
Dense body vaccines

ik 21 & D HIAD

Ny FPCe FOFEICOEELILVAFT—LD
HIBRfACH B A7 0 A FHALEryDEHAPEL A
WTHBATTLYER—ALELTWS, MF59
DT Y 28y MEEDO AR PRI
HbhiAEzn®3<{ L, MHC classIl (major histo-
compatibility complex : MHC) OFHEEZE D 3 &
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77 FoERTIE T 7 REBESHIZHART, 42
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CMV BRI Y 7 F VIR 5RO 8% (18 )
XL, 77 REEHTIE 14% (3141 TH-
foo CORER%Z 100 N/ETHRET 2L, 775
VIZ& o T CMV B 50%E T T3 2 &8
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porated) DSBHFE L 2bDTHbH, 201147 H 15
H7 27 7 ZE» &R BT 25 - E3EL
BT 2GS A v v A RS L L AE
L7,

SHICHIRRBE TR S Tws 7 7+
12 gM/gN 2 E/4r & L7 DNA Y 25, gH/
gl/g0 #FERDE LT I7FUHh, Insik
FRPUEDOFEZ WG L CHEIED s T
%, CMV DNA polymerase (UL54), helicase
(UL105) % fl\o7= 7 7 F » Clasiliat so)s % 55
T577F L LTHEDED 5T 5, DNA
70 FvEHAAEDY, —H% prime FIC—77%
booster FIZH> % 7k MET, M A LY ik %
Awiey 75y, XTFFFyrFr, CMV BES
WA THERED & A S N B IER R OEY T
% % Dense body 727 7 F iz EOWIED
BENTWS, R1ICHERENOY 7528
B CMV 7 7 F v &R,

(v} 8HbIC

EERL, /NERMEEIC B W CRERME CMV S
BT ANERELHETH > 7, HRIFERE
I E o TR CMV BENHEERE 2 70§ 3
ZREETH B Z EHBIL, SR CMV BHIC
NI LEBIEESTETLS, 610, BHEE
DAL & B CMV BREPIEHE L 2> T
VWh, ZDX) e TERRY 7 F v DRFEIE
CMV BEHME IS X9 2 AREF I 20 Bk & L CHIfr
&Nz,
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