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OBJECTIVES: The aim of this study is to evaluate the quality of life in pediatric patients with auditory neuropathy according to the perspective of
their parents after cochlear implantation.

MATERIALS and METHODS: The pediatric patients, who underwent cochlear implantation with the diagnosis of auditory neuropathy at izmir
Bozyaka Training and Research Hospital ENT Clinic between January 1997 and May 2017, were included to the study. “Parents’ Perspective Ques-
tionnaire” developed by Nottingham Pediatric Cochlear Implant Programme was used in the study. The questionnaire was composed of 11 sub-
scales and 58 questions in total.

RESULTS: The study included 26 pediatric patients (14 female, 12 male) who used cochlear implant for at least 1 year. The mean age of patients
was 10.91£3.85 (4.3-17.3 years old) and implantation age varied between 14 months and 80 months. (median; 35.65+20.03 months). Patients who
attended school had more self-confidence, and also those having implant use over 6 years had a better self confidence and social relationship.

CONCLUSION: Cochlear implantation not only improves the ability of hearing but also provides development of speech and language skills and
therefore enhancing the patient’s quality of life. From the perspective of parents, the use of cochlear implant in the children with auditory neurop-
athy improves the quality of life in many different ways. The perspective of parents can provide a multidimensional evaluation about the child’s
progress, therefore, it should be taken into consideration by the staff in implant centers.
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INTRODUCTION

Auditory neuropathy spectrum disorder (ANSD), defined over 20 years ago, is not a common disease. There are significant criteria for
the diagnosis of ANSD that include intact otoacoustic emissions (OAEs) indicating the normal functioning of the outer hair cells, and
the presence of cochlear microphonic (CM) and the absence or dyssynchrony of the waves generated in the auditory-evoked po-
tential/brain response (ABR) 2. The patients with ANSD have a decreased speech discrimination in contrast to puretone audiogram
thresholds. Abnormal neural dyssynchronization that occurs as a response to neuronal stimulation is responsible for this situation ©.

Although contemporary hearing aids are equipped with advanced tecnology, they still can not provide enough stimulation to over-
come the neural dyssynchronization that takes place in ANSD. Yet, cochlear implantation can meet this demand, and patients with
ANSD who were implanted may be expected to show significant improvement in language development and speech perception .

Pediatric patients with a severe or profound hearing loss experience an extremely significant progress in terms of self-confidence and so-
cial relationship after implantation © ¢, Although numerous audiological test parameters are performed in cochlear implantation centers
to evaluate the efficacy of cochlear implantation, they are not solely enough to evaluate the progress of the child in social life. Therefore,
questionnaires defining the quality of life and satisfaction of the patients with cochlear implantation have been developed . These ques-
tionnaires provide a multidimensional assessment related to the quality of life, psychological state and social relationships of patients.
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Not only the life of the children with hearing loss but also the life
of their families change drastically after implantation. These changes
are directly recognized by parents; therefore, the questionnaires that
target parents contribute considerably to the knowledge related to
the progress of the child, relationship with other children, education
and psychological state of their children &2,

In this respect, we aimed to evaluate the quality of life of children
with ANSD after cochlear implantation using the Parents’ Perspective
Questionnaire (PPQ), which is a worlwide accepted tool to evaluate
the quality of life after cochlear implantation in pediatric patients. To
the best of our knowledge, this study is a kind of study with the larg-
est series of patients which evaluates the quality of life of children
with ANSD after cochlear implantation.

MATERIALS AND METHODS

This retrospective study included pediatric patients with ANSD, who
underwent cochlear implantation due to bilateral severe to profound
hearing lost, between January 1997 and May 2017. The ethical com-
mittee of the institution approved the study protocol and informed
consent was obtained from all participants. Necessary data for con-
ducting the study were obtained from the cochlear implant center of
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the same hospital, where the patients were followed up. Parents were
informed comprehensively about the study and then they approved it.

Children were diagnosed with ANSD when they had intact CM and
OAEs, and an abnormal ABR. Possible etiologic factors of ANSD such
as prematurity, jaundice, kernicterus, neonatal intensive unit hos-
pitalization, genetic syndromes and concomitant neurological dis-
eases were investigated. Children with ANSD were offered cochlear
implantation when they demonstrated hearing loss and when they
failed to meet speech and language development milestones de-
spite conventional amplification and rehabilitation efforts. All pa-
tients were followed up for at least 1 year after implantation.

The PPQ, which was developed by the Nottingham Pediatric Cochle-
ar Implant Program (Nottingham University Hospital, Nottingham,
United Kingdom) 2 translated to Turkish and validated previously
was used in the study 1. The questionnaire was composed of 11 sub-
scales and 58 questions in total (Figure 1). The replies of the parents
to the questions were rated as strongly agree, agree, neither agree nor
disagree, disagree, and strongly disagree. Questionnaires were either
mailed to the parents if they were living in another city, or they were
filled out during the visit to the implant center.

Choose the best statement suitable for you and your child.

Strongly | Agree | Neither | Disagree Strongly
agree agree nor disagree
disagree

DECISION FOR IMPLANTATION

1. The first few weeks before and after implantation
were stressful.

2. It was very difficult to decide about cochlear

Child Name: Date of first fitting: gso':mumhc?lﬂo: Ty o

e N . Although the other people know that my child is
Date of b"ﬂ:‘ - SChoo‘,' — hearing impaired, they have difficulty in communication.
Date of imp ion: Rehabilitation center: 27. 1 am worried about my child's 7 Tati
Implant use: ly while awake  ........... hours during day 28. I expected that my child would have a better
This form is filled by: mother father both parents parents with teacher pronunciation after implantation.

29. After using the implant he has better pronunciation
than | expected.

30. I can talk to my child even when he cannot see me.
SELF-CONFIDENCE

31. Thereisa pi
32. He was very d on us before impl;

33. He acts as ind as his peers.

34. 1 seldom leave him alone to do something before

in his

35. Now I let him do hing on his own.
WELL-BEING AND HAPPINESS

3. It was very difficult to wait for the evaluation results

36. After impl. he became less frustraf
37. He still shows signs of frustration in his behaviors.

and surgery after application to the implant center.

4. Some of our relative was against our decision about

38. He is enjoying his toys, TV and music more than
before.

implantation.
5. Iam concerned that my child could blame me for this
decision in the future.
6. 1 decided for implantation because | wanted my child
to be a part of the hearing world.
7. 1 was so relieved when my child reacted to sound for
the first time.
PROCESS OF IMPLANTATION
8. Itis helpful to meet the other families with implanted
| children.
9. The families should get as much information as they
could before implantation.
10. 1 know that it is important to wear the implant all the
time.
11 During the first few months after implantation, I was
worried whether | was doing wrong.
12.The cost of traveling to the implant center is a burden
for me.
13. Itis difficult to take time off from work for our
appointment in the implant center.
14. My other children (if any) are upset because I do not
have much time and energy to spend with them.
15. For a short time after implantation, it can be helpful
to use sign language in addition to verbal communication
for carly progress.
POSITIVE EFFECT OF THE IMPLANT
16. My child’s progress was very slow in the first
months after i
17. After a few months my child’s progress was better
than my expectations.
18. I thought that my child would speak right after the
first fitting.
19. I worry that implant will break down.
20. Cochlear implant will help my child to find a better
job in the future.
SUPPORT
21. My child need more help since he received his
implant.
22. My help has become more productive after |
| implantation |
23. Parents should be patient during. i
24. It is easier to communicate with my child by
speaking than by signing.
25. A lot of help at first means a child needs less help
later.

SOCIAL RELATIONSHIPS

39. He was socially isolated before i

40. Now he is talkative and he tries to communicate.

41. Now he is socially active and we want to attend

family gatherings.

42. Now he has better relationship with his brothers and

sisters.

43. Now he has better relationship with his elderly

relatives.

44. Now he can casily make friends.

EDUCATION

45. He can keep up well with the other children at

school.

46. He is still unable to cope with mainstream schooling.

47. 1 am concerned about his future education.

48. I need advice from the implant center concerning his

future.

SERVICE OF THE IMPLANT CENTER

49. The implant center provided sufficient information

about the surgery.

50. The implant center provided sufficient information
about the implant use.

51. The implant center can handle any problem regarding
implant.

52. The implant center and the rehabilitation center

should

53. Implant center should give suggestions about my

child’s future.

54. The teachers should contact the implant center in

order to provide the best for my child.

GENERAL

55. He is used to his implant he cannot give up.

56. I can let my child play outside since he can hear the

traffic and other sounds.

57. He can hear me when I call out to him.

58. My child has difficulty in getting used to the implant.

Comments:

Thank you for taking the time to complete this questionnaire.

Figure 1. Parents’ Perspective Questionnaire is composed of 11 subscales and 58 questions in total.
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Before beginning the questionnaire, all the necesssary informa-
tion was provided to parents, with a letter that was mailed with
the questionnaire, or face-to-face during their visit, and they were
encouraged to declare their child’s situation before and after the
implantation.

In ANSD, where quite variable cochlear implant performances were
observed, the data related to the quality of life and satisfaction of
patients were evaluated by comparing the subgroups. For a better
statistical evaluation of children, PPQ subscales were compared in re-
lation to age at implantation and the duration of implant use.

Statistical Analysis

The Statistical Package for the Social Sciences software version 24
(IBM Corp.; Armonk, NY, USA) was used to perform statistical analysis.
All parameters were defined as the meanzstandard deviation, me-
dian (min-max) and percentage. The Mann Whitney U test was used
to compare the differences between groups. Multiple comparisons
were conducted with the Bonferonni test. The Kruskal-Wallis test was
performed for the analysis of continuous dependent variables. A val-
ue of p<0.05 was considered statistically significant.

RESULTS

A total number of cochlear implantations performed in the cochle-
ar implant center from January 1, 1997 to May 1, 2017 was 2110.
Among these 2110 patients, 28 pediatric patients with the diagnosis
of ANSD were implanted. Two patients were not included into the
present study; 1 for not replying the questionnaire and the other due
to the short follow-up time, which was shorter than 1 year. Also, the
patients that were not using their implants constantly were planned
to be excluded from the study.

The average age of 26 patients (14 female and 12 male) at the time
of study was 10.91+3.85 (4.3-17.3) years. The age at implantation
ranged between 14 months and 80 months (median; 35.65+20.03
months).

Table 1. Effect of the age at implantation on Parents’ Perspective Questionnaire

The possible etiologies of ANSD in these 26 patients were investigat-
ed and determined as follows: 9 patients had a history of consan-
guineous marriages with no genetic syndromes, 4 had as newborns
infections that required hospitalization, 3 had a history of kernicter-
us, 4 of them were premature and 3 had a history of neonatal inten-
sive care unit hospitalization with various etiologies. There were no
obvious reasons for ANSD in the remaining 3 patients. One of the pa-
tients with a history of intensive care unit hospitalization had moder-
ate mental retardation and autism.

Before the implantation, 10 of the children had been attending the
rehabilitation center for 2 or 3 hours per week, where they received
educational support, and 4 children were attending to the rehabili-
tation program of our implant center. The remaining 12 children did
not undergo any special rehabilitation before surgery. All children
continued their ongoing education after the implantation and they
used their implants constantly. When the study was conducted, 14
of 26 children were attending to primary school, and 6 patients were
attending to high school. Six of them were still at preschool age and
5 of these kids were attending in kindergarten with normal hearing
kids. Children who attended school were slightly more self-confident
than those who did not, but the difference was not statistically sig-
nificant (p>0.05).

The data of PPQ were analyzed using descriptive analysis. We also ana-
lyzed PPQ scores in terms of the duration of use the implantation and
the age in the implantation time. There was a statistically significant
difference in the subscale of communication in the comparative anal-
ysis between the age at implantation and PPQ (p<0.024). (Table 1) No
statistically significant difference was found in the other subscales.

When the correlation between the duration of implant use and PPQ
was analyzed, we found that the self-confidence (p=0.036) and social
relationship (p=0.031) subscales values were significantly different
(p<0.05) (Table 2). In terms of the implant usage time, children, those
who had used their device for more than 6 years, displayed a better

Age at Implantation MeantStandard deviation med (min-max)

< 24 months 24-48 Months >48 months
Mean+SD Mean+SD Mean+SD P
Decision for implantation 17.5+3.78 17.27+5.82 16.8+2.68 0.865
Process of implantation 23.4+5.6 23.55+5.24 22.2+3.96 0.667
Positive effect of implant 13.6+£2.99 10.73+3 10.2+2.95 0.079
Support 9.2+2.53 7.36+2.29 9+4.06 0.272
Communication 12.9+2.47 10.64+3.29 11£2.55 0.024
Self - confidence 7.3£3.02 9.64+5.45 8.6+2.07 0.413
Well-being and happiness 7.4+2.27 6.45+1.97 6.6+1.52 0.652
Social relationship 9.4+2.12 11+6.24 7.6+2.19 0.268
Education 10.1£2.88 11.64+3.2 9.6+3.58 0.223
Clinical 9.9+£3.03 7.27%2 10£5.15 0.086
General 9.1+0.99 8.27+1.74 8.4+0.89 0.059

* For the calculation of scores, numerical values were rated for each answers ranging from 1 to 5: strongly agree, agree, neither agree nor disagree, disagree, strongly disagree
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Table 2. The effect of duration of using the implanton parents’ perspective questionnaire

Duration of Implant Use

1-6 years 6-10 years >10 years
Median (Min.-Max.) Median (Min.-Max.) Median (Min.-Max.) p
Decision for implantation 19 (10-23) 17 (15-32) 15 (8-23) 0.499
Process of implantation 24 (9-28) 23.5(22-28) 28 (16-28) 0.667
Positive Effect of implant 10 (5-18) 12.5(11-15) 11(7-18) 0.377
Support 9(5-14) 8(5-12) 7(5-12) 0.698
Communication 10 (4-15) 12 (7-17) 13 (6-14) 0.873
Self - confidence 7 (5-23) 6.5 (5-11) 9(5-14) 0.036
Well-being and happiness 7 (4-11) 7 (4-9) 7 (4-8) 0.347
Social relationship 7 (6-27) 10 (6-13) 8(6-17) 0.031
Education 11 (4-13) 11 (4-13) 12 (8-16) 0.049
Clinical 7(6-17) 9(6-11) 6(6-17) 0.621
General 8 (6-13) 9(8-11) 8(7-10) 0.073

*For the calculation of scores, numerical values were rated for each of the answers ranging from 1 to 5: strongly agree, agree, neither agree nor disagree, disagree, strongly disagree

The first week before and after implantation were stressful.

1s

2. 1 was so relieved when my child reacted to sound fort he first time.
3. He was very dependent on us before implantation.

4. He acts as independet as his peers.

5. 1seldom lieve him alone to do something before implantation

6. Now I let him do something on his own.

7. He was socially isolated before implantation.

8.  Parents stated that their children became more talkative and became more eager to involve the conversations.
100 88.5
90 84.6 84.6 84.6 84.6 .

80 76.9
70 65.4 892
60
50
40
30
20
10

0

1 2 3 4 5 6 7 8

o Before implantation (@] After implantation

Figure 2. Highlights according to data from the Parents’ Perspective Ques-
tionnaire.

performance in self-confidence and social relationship compared
with children who had used their device for less than 6 years. No cor-
relation between other variables and PPQ was found.

Parents’ Perspective Questionnaire

Decision for implantation

Of the parents who answered the questionnaire, 84.6% said they
were under extreme stress during the preoperative period and the
first week after surgery. Also, 84.6% of these parents stated that they
were extremely satisfied when their children responded to their
voice for the first time (Figure 2).

Implantation duration
According to the questions related to implantation duration, 92.3%
of parents thought it was useful to communicate with the other fam-

ilies who had children with cochlear implants. The same number of
parents believed that before the implantation, families should get as
much information and advice as possible. All parents said that all of
the children were constantly using cochlear implants.

Effect of implantation

As for the effect of implantation; 65.4% of parents believed that their
children would have a better position later in business life in the fu-
ture after undergoing implantation. 69.2% of the parents stated that
they were worried about any possible failure of the implant device.

Support
90% of parents thought that their children wiould not need help
when they grow up.

Communication

After the cochlear implant operation, 76.9% of the parents report-
ed that pronuanciation of their children was better than they had
expected. Before the cochlear implant operation, 92,3% of parents
stated that they believed the pronuanciation of their children would
be better than it used to be after the implantation. After cochlear im-
plant surgery, 80,8% of parents reported that they were able to speak
with their children even if they were out of sight.

Self confidence

All parents, except one, reported that the self-confidence of their
children increased after implantation. While all parents reported that
their children were dependent on them more than their peers, 76.9%
of parents reported their children became independent like their
peers after implantation. Furthermore: 65.4% of parents did not al-
low their children to do any work by themselves before implantation,
whereas 84.6% of parents allowed them it after implantation.

Well-being
While 84.6% of parents stated that their children became calmer
compared with the period before implantation, 11.5% of parents
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reported that their children were still nervous. 80.1% of parents
observed that their children extremely enjoyed listening to music,
watching television or playing after implantation.

Social relationships

Most of the parents stated that their children were introvert and so-
cially isolated before implantation; however 92.3% of the parents
observed that their children tended to attend family gatherings and
activities and became more talkative after implantation (Figure 2).
Morever, 92.3% of the parents reported their children had better re-
lationships with their siblings, family members and friends after im-
plantation (Figure 2).

Education

After the cochlear implant, 80,8% of the parents stated that their chil-
dren were able to achieve the same success rate at schol as other
children who had no hearing problems. Also, 69.2% of the parents
reported that the children adapted well to the same school like the
other normal children.

Service of the implant center

Of the parents, 80.7% considered that they were given comprehen-
sive information by the implant center. 92.3% of the parents believed
that, if the device failed, implant center would overcome the trouble.

General

All parents, except one, stated that their children never gave up
putting on their device after implantation. Although the child with
mental retardation was not using his cochlear implant continous-
ly, he was putting on his device at least 6 hours a day. On the other
hand, 88.4% of the parents reported that they allowed their children
to spend time in and out because they could already hear.

DISCUSSION

Cochlear implants, which are regarded as the ideal treatment ap-
proach for patients with severe to profound sensorineural hearing
loss, provide improvement in language and speech skills by over-
coming neural dissyncronization of the patients with ANSD ".There-
fore, the patients with ANSD could benefit from cochlear implants
as much as the other suitable candidates with different etiologies.
There are numerous published studies, in which children with ANSD
are matched with non-ANSD children in terms of auditory thresholds
after the cochlear implant ™. In most of these case comparisons, the
reported progress of the children was almost similiar to non-ANSD
children who were matched 6.,

Budenz et al. " compared 26 patients with ANSD to the same num-
ber of their peers with non-ANSD and, they reported that there was
no significant difference in speech perception scores between the
2 groups after the cochlear implantation. Therefore, significant im-
provment could be expected in the quality of life of the patients with
ANSD after the cochlear implantation.

Itis quite important to evaluate the changes in the quality of life after
the cochlear implantation for determining the effective treatment in
patients with hearing loss. It is a known fact that the attentive par-
ents perfectly reflect the improvement process of the child with the
implant and the changes of the quality of life after implantation.

Therefore, Archbold et al. ® developed The Children with Cochlear Im-
plants: Parental Perspectives Questionnaires for evaluating the quality
of life in children with cochlear implants. These questionnaires are
so validated and reliable questionnaires that different versions have
been used for research and clinical studies in numerous cochlear im-
plant centers worldwide 823,

Damen et al. 2 in their study including 7 children with Usher syn-
drome used a hearing-specific quality of life questionnaire (The Ni-
jmegen Cochlear Implant Questionnaire). They reported that the co-
chlear implantation was more beneficial compared with the former
hearing aids.

Most of the studies on the efficiency of cochlear implants have focused
on clinical assessments (hearing and speech improvement and auditory
thresholds) 2%, However, these measurements remain unsatisfactory
for the evaluation of results of the cochlear implants in the patients with
ANSD, who have inconsistent auditory thresholds. Evaluating the quali-
ty of life and improvement progress of the child after implantation may
lead to a better guidance and motivation for the patients.

Unfortunately, the groups involved in the studies measuring the
quality of life after cochlear implantation are not only crowded but
also the individuals composing the groups are heterogeneous in
terms of etiology, comorbidity, and general health as well as contain-
ing insufficient number of patients if focused on a specific etiology.
Accordingly, it becomes difficult to determine the quality of life and
satisfaction of the patients.

Naturally, the parents of children with hearing loss would like their
children to become hearing individuals. Nevertheless, they experi-
ence difficulty in giving the decision regarding implantation. ince-
sulu et al. " published their findings on 27 pediatric patients with
cochlear implant by using the Parents Perspective Questionnaire.
They reported that the decision making was the most challenging
period during the cochlear implantation. Similarly, our study has de-
termined that the difficulty of the implant decision lead the parents
to research internet or social networks in order to gather information.
Moreover, they look forward to having more discussions with other
parents who have a child with hearing loss. In this respect, the staff
of the cochlear implant center should manage and direct the parents
who have difficulty deciding about implantation.

Providing an effective support may not only decrease the anxiety of
the parents within the first few weeks in the preoperative period but
also it may prevent unrealistic expectations of the parents such as
speech understanding and language development in a very short
time. Parents are often impatient with their speech understanding
and language development. Hence, being impatient may lead them
to have worries related to the progress of the child. Yet, the worried
parents will be relieved when they notice the advancement of their
children in speech and language skills in the course of time.

The important indicators regarding the efficacy of cochlear implan-
tation for the parents are self confidence and social relationships.
Almeida et al. ? published a study including 15 pediatric patients
with a cochlearimplant by using the Children with Cochlear Implants:
Parents Perspective Questionnaire. In the study, they stated that it had



a positive effect on the quality of life and that this effect was more
remarkable with regard to self confidence and social relation. In our
study, parallel to these results, all parents, except for one, reported
that their children increased the self-confidence and became more
enthusiastic to get involved in conversations and more talkative in
social relations. Additionally, they stated that cochlear implantation
proved major contribution to the education and communication
abilities.

The results of our study showed that the duration of implant use had
positive effects on communication, education, self-confidence and
social relationship of children. Furthermore, the parents were more
satisfied in terms of self-confidence and social relations development
of their children after implantation and, these subscales had signif-
icant correlations. Certainly, it is not possible to associate the PPQ
with traditional auditory threshold outcomes, however, it can pro-
vide valuable information in assessing the development of the child.

An important question is whether the decision making time for the
implantation of ANSD patients has an impact on the progress of
speech and language development. We analyzed the possible cor-
relation between PPQ and age in implantation to evaluate this ques-
tion and, as a result, a statistically significant correlation was found
between the communication subscale and age in implantation,
namely; communication skills were better in patients after implanta-
tion. We believe that patients with ANSD should be assessed in detail
to avoid unnecessary cochlear implantation, but also, if implantation
is necessary, it should not be delayed to prevent an impair on speech
and language development.

It is not surprising that parents encourage their children to use the
cochlear implant which benefit was proved. However, the cochlear
implant is an electronic device and can cause the family to worry
about possible damage of the device in the future. Therefore, the
parents will continue to demand help from the cochlear implant cen-
ter regarding the technical support and maintenance of the device.
The constant involvement of the parents providing the connection
between the child and the cochlearimplant center is quite important
for the child’s progress, as the cochlear implat is a long lasting treat-
ment, which requires patience.

CONCLUSION

Although many different results have been achieved due to various
etiologic factors of the hearing loss, cochlear implants, generally
provide a positive effect on the quality of life by producing speech
understanding and language improvement. In addition, the change
observed in the life of a child with a cochlear implant is noticed re-
markably by his or her parents. Nonetheless, these parents are usu-
ally impatient regarding the progress of the child. Also, they experi-
ence a great hesitation when deciding about the implant. In terms of
the points mentioned above, the staff in the implant center should
overcome many tasks and take responsibility to provide more sup-
port for the child and the parents. Questionnaires that evaluate the
quality of life after implantation are considered quite useful for guid-
ing the parents.

Ethics Committee Approval: Ethics Committee Approval was received for this
study from the Ethics Committee of izmir Bozyaka Training and Research Hos-
pital (06-12-2016 /02).

Tokat et al. Parents’ View on Quality of Life after Cochlear Implantation

Informed Consent: Written informed consent was obtained from patients’
parents who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - T.T,, T.C, E.B.B; Design - T.T., T.C, L.O.; Super-
vision - T.T., L.O,; Resource - T.T,, G.A., E.B.B; Materials - T.T,, T.C., E.B.B, ; Data
Collection and/or Processing - T.T., E.B.B, G.A.; Analysis and/or Interpretation
-T.M., G.A, E.B.B; Literature Search - T.C., ..M, G.A,; Writing - T.T., .M,; Critical
Reviews - T.T,, L.O., T.C.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received no
financial support.

REFERENCES

1. Peterson A, Shallop J, Driscoll C, Breneman A, Babb J, Stoeckel R, et al.
Outcomes of Cochlear Implantation in Children with Auditory Neuropa-
thy. J Am Acad Audiol 2003; 14: 188-201.

2. Stark A, Picton TW, Sininger Y, Hood LJ, Berlin Cl. Auditory neuropathy.
Brain 1996; 119: 741-53. [CrossRef]

3. Penido RC, Isaac ML. Prevalence of auditory neuropathy spectrum disor-
der in an auditory health care service. Braz J Otorhinolaryngol 2013; 79:
429-33. [CrossRef]

4, de Carvalho GM, Ramos P, Arthur C, Guilmaraes A, Sartorate E. Perfor-
mance of Cochlear Implants in Pediatric Patients with Auditory Neurop-
athy Spectrum Disorder. J Int Adv Otol 2016; 12: 8-15. [CrossRef]

5. Harrison RV, Gordon KA, Papsin BC, Negandhi J, James AL. Auditory neu-
ropathy spectrum disorder (ANSD) and cochlear implantation, Int J Pedi-
atr Otorhinolaryngol 2015; 79: 1980-7. [CrossRef]

6. Sach TH, Barton GR, Interpreting parental proxy reports of (health-re-
lated) quality of life for children with unilateral cochlear implants. Int J
Pediatr Otorhinolaryngol 2007; 71: 435- 45. [CrossRef]

7. Huber M. Health-related quality of life of Austrian children and adoles-
cents with cochlear implants. Int J Pediatr Otorhinolaryngol 2005; 69:
1089-101. [CrossRef]

8.  Archbold SM, Lutman ME, Gregory S, O'neil C, Nikolopoulos TP. Parents
and their deaf child: their perceptions three years after cochlear implan-
tation, Deafness Educ Int 2002; 4: 12-40. [CrossRef]

9. Inscoe JR, Bones C. Additional difficulties associated with aetiologies of
deafness: outcomes from a parent questionnaire of 540 children using
cochlear implants. Cochlear Implants Int 2016; 17: 21-30. [CrossRef]

10. NunesT, Pretzlik U, Ilicak S. Validation of a parent outcome questionnaire
from pediatric cochlear implantation. J Deaf Stud Deaf Educ 2005; 10:
330-56. [CrossRef]

11. Huttunen K, Rimmanen S, Vikman S, Virokannas N, Sorri M, Archbould S,
et al. Parents’ views on the quality of life of their children 2-3 years after
cochlear implantation. Int J Pediatr Otorhinolaryngol 2009; 73: 1786-94.
[CrossRef]

12. Nikolopoulos TP, Lloyd H, Archbold S, Donoghue GM. Pediatric cochle-
ar implantation: the parents’ perspective. Arch Otolaryngol Head Neck
Surg 2001; 127: 363-9. [CrossRef]

13. Incesulu A, Vural M, Erkam U. Children with cochlear implants: parental
perspective. Otol Neurol 2003; 24: 605-11. [CrossRef]

14. Waltzman S, Cohen N. Cochlear implantation in children younger than 2
years old. Am J Otol. Int J Pediatr Otorhinolaryngol 2006; 70: 1695-706.

15. Kontorinis G, Lloyd SK, Henderson L, Jayowardene-Aston D, Milward
K, Bruce IA, et al. Cochlear implantation in children with auditory
neuropathy spectrum disorders. Cochlear Implants Int 2014; 15: 51-4.
[CrossRef]

16. Jeong SW, Kim LS, Kim BY, Bae WY, Kim JR. Cochlear implantation in chil-
dren with auditory neuropathy: outcomes an rationale. Acta Otolaryngol
Suppl 2007; 558: 36-43. [CrossRef]

343


https://doi.org/10.1093/brain/119.3.741
https://doi.org/10.5935/1808-8694.20130077
https://doi.org/10.5152/iao.2016.2232
https://doi.org/10.1016/j.ijporl.2015.10.006
https://doi.org/10.1016/j.ijporl.2006.11.011
https://doi.org/10.1016/j.ijporl.2005.02.018
https://doi.org/10.1179/146431502790560962
https://doi.org/10.1179/1754762815Y.0000000017
https://doi.org/10.1093/deafed/eni027
https://doi.org/10.1016/j.ijporl.2009.09.038
https://doi.org/10.1001/archotol.127.4.363
https://doi.org/10.1097/00129492-200307000-00013
https://doi.org/10.1179/1467010014Z.000000000157
https://doi.org/10.1080/03655230701624848

344

J Int Adv Otol 2019; 15(3): 338-44

17.

20.

21.

Budenz CL, Telian SA, Arnedt C, Starr K, Artz HA, El-Kashlan HA, et al. Out-
comes of Cochlear Implantation in Children With Isolated Auditory Neu-
ropathy Versus Cochlear Hearing Loss. Otol Neurotol 2013; 34: 477-83.
[CrossRef]

Q’'Neil J, Lutman ME, Archabold SE, Gregory S, Nikolopoulos TP. Parents
and their cochlear implanted child: questionnaire development to as-
sess parental views and experiences. Int Pediatr Otorhinolaryngol 2004;
68: 149-60. [CrossRef]

Watson LM, Hardie T, Archbold SE, Wheeler A. Parents’ Views on Chang-
ing Communication After Cochlear Implantation 2008; 13: 104-16.
[CrossRef]

Warner-Czyz AD, Loy B, Roland PS, Tong L, Tobey EA. Parent versus child
assessment of quality of life in children using cochlear implants. Int J Pe-
diatr Otorhinolaryngol 2009; 73: 1423-9. [CrossRef]

Spahna C, Richterb B, Burgerb T, Lohle E, Wirsching M. Comparison
between parents of children with cochlear implants and parents of
children with hearing aids regarding parental distress and treatment
expectations Int Journal of Pediatric Otorhinolaryngol 2003; 67: 947-
55. [CrossRef]

22.

23.

24.

25.

26.

27.

28.

Beadle EA, Shores A, Wood EJ. Parental perceptions of the impact upon
the family of cochlear implantation in children. Ann Otol Rhinol Laryngol
Suppl 2000; 185: 111-4. [CrossRef]

Edwards L, Hill T, Mahon M. Quality of life in children and adolescents
with cochlear implants and additional needs. Int Journal of Pediatric
Otorhinolaryngol 2012; 76: 851-7. [CrossRef]

Damen GW, Penning RJ, Snik AF, Mylanus EA. Quality of life and cochlear im-
plantation in Usher syndrome type |. Laryngoscope 2006; 723-8. [CrossRef]
Teagle HFB, Roush PA, Woodard JS, Hatch DR, Zdanski CJ, Buss E, et al.
Cochlear implantation in children with auditory neuropathy spectrum
disorder. Ear and Hear 2010; 31: 325-35. [CrossRef]

Tokat T, Catli T, Bayrak F, Bozkurt EB, Olgun L. Cochlear implantation in
postmeningitic deafness J Craniofac Surg 2018; 29: e245-8. [CrossRef]
Bayrak F, Cath T, Atsal G, Tokat T, Olgun L. Waardenburg Syndrome: An
Unusual Indication of Cochlear Implantation Experienced in 11 Patients.
JInt Adv Otol 2017; 13: 230-2. [CrossRef]

Almeida RP, Matas CG, Couto MIV, de Carvalho CM. Quality of life eval-
uation in children with cochlear implantation. Codas 2015; 27: 29-36.
[CrossRef]


https://doi.org/10.1097/MAO.0b013e3182877741
https://doi.org/10.1016/j.ijporl.2003.09.015
https://doi.org/10.1093/deafed/enm036
https://doi.org/10.1016/j.ijporl.2009.07.009
https://doi.org/10.1016/S0165-5876(03)00160-5
https://doi.org/10.1177/0003489400109S1248
https://doi.org/10.1016/j.ijporl.2012.02.057
https://doi.org/10.1097/01.mlg.0000205128.86063.17
https://doi.org/10.1097/AUD.0b013e3181ce693b
https://doi.org/10.1097/SCS.0000000000004265
https://doi.org/10.5152/iao.2017.3017
https://doi.org/10.1590/2317-1782/20152014129



