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Quality of life evaluation in children  

with cochlear implants

Avaliação da qualidade de vida em crianças  

usuárias de implante coclear

ABSTRACT

Purpose: To evaluate the quality of life of children with cochlear implants from the perspective of their parents. 

Methods: A clinical and cross-sectional study was conducted with 15 parents of children using cochlear implants 

of both genders aged between 2 and 12 years old. Parents of these children answered the questionnaire “Children 

with Cochlear Implants: Parental Perspective” (CCIPP). Data related to auditory category and time of cochlear 

implants use were collected from medical records of the children. The percentages of responses on the CCIPP 

domains were tabulated and descriptively and inferentially analyzed. Results: The cochlear implants had a 

positive effect on the quality of life of children in the self-reliance (58.9%) and social relationships (56.7%) 

domains. No correlation was observed between the time of cochlear implants activation (months) and any of the 

CCIPP domains. However, children with 24 months or less of cochlear implant use presented higher percentages 

on the communication domain than those with more than 24 months of cochlear implants use. A negative 

correlation was observed between the auditory category and the effects of the implant domain. Conclusion: 

From the perspective of parents, the use of cochlear implants improves the quality of life of their children; the 

shorter the time of cochlear implants use, the higher the improvement in quality of life; and the more developed 

the auditory skills, the lower the percentage of quality of life improvement with the cochlear implants.

RESUMO

Objetivo: Avaliar a qualidade de vida de crianças usuárias de implante coclear sob a perspectiva de seus 

pais. Métodos: Estudo clínico e transversal com 15 pais de crianças usuárias de implante coclear, de 

ambos os gêneros e com idades entre 2 e 12 anos. Os pais responderam ao questionário “Crianças com 

Implante Coclear: Perspectiva dos Pais” (CCIPP). Foram levantados, nos prontuários das crianças, os dados 

referentes à categoria de audição e tempo de uso do dispositivo. Os percentuais dos domínios do CCIPP 

foram tabulados e analisados de forma descritiva e inferencial. Resultados: Os domínios do questionário 

de qualidade de vida que apresentaram maior média foram autoconfiança (58,9%) e relações sociais 

(56,7%). Não foi verificada correlação entre o tempo (meses) de uso do implante coclear e os domínios 

do questionário. No entanto, as crianças com tempo de uso inferior ou igual a 24 meses apresentaram 

maior percentual no domínio comunicação do que aquelas com tempo de uso superior a 24 meses. 

Houve correlação negativa entre a categoria de audição e o domínio efeitos do implante. Conclusão: Na 

perspectiva dos pais, o uso do implante coclear melhora a qualidade de vida de seus filhos. Quanto menor 

o tempo de uso do implante coclear, maior o percentual da qualidade de vida; e, quanto mais desenvolvida 

a habilidade auditiva, menor o percentual de melhora da qualidade de vida.
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INTRODUCTION

Hearing loss causes difficulties in the ability of under-
standing speech sounds and, hence, results in social and 
family withdrawal, low self-esteem, isolation, loneliness, 
depression, and irritability. All these factors affect the qual-
ity of life (QoL), for they impair socialization and the indi-
vidual’s participation in the group the person belongs to(1).

Severe and/or bilateral profound sensorineural hearing 
loss has been long regarded as a change that does not allow 
the individual to communicate or even identify environmental 
sounds such as alarms and sirens, which limits their social 
activities. Currently, electronic devices aimed to deafness 
have been developed, and technology is being constantly 
improved in an effort to enhance communication skills and, 
thus, contribute to a better QoL for these people(2).

Among technologies that have emerged to provide 
accessibility to environmental and speech sounds in the 
hearing-impaired population is cochlear implant (CI). This 
sophisticated-technology device is a computerized pros-
thesis composed of an internal and an external component 
able to partially replace the sensory hearing organ, pro-
viding electrical inputs that stimulate the remaining nerve 
fibers of the cochlea(3).

The performance obtained in the auditory and language 
skills alone is not sufficient to justify the variation of results 
in infant users of this device. Outcomes obtained in clini-
cal evaluation are not always related to the performance 
in situations others than the clinical context(4,5).

The need to use a measure that can evaluate the range 
of aspects that contribute to the benefits obtained from the 
use of IC, and to the development of hearing and speech 
skills, has motivated researchers to use QoL measures.

The group of Quality of Life from the World Health 
Organization (WHOQOL) defines QoL as “the self-per-
ception of an individual’s position in life in the context 
of culture and value systems and in relation to their goals, 
expectations, standards and concerns”(6). The QoL assess-
ment brings important information about treatment effec-
tiveness and how it interferes with families’ dynamics.

Therefore, the QoL questionnaires emerged as a tool to 
assess results obtained after the CI surgery(7,8). Such instru-
ments subjectively assess the multifactor impact (areas) 
of CI users’ health conditions.

The impact of CI in children and adolescents with severe 
or profound hearing loss goes beyond improvements in the 
perception and production of speech and language devel-
opment, thus encompassing physical and mental health, 
that is, QoL. Specific questionnaires for subjects with CI, 
aspects such as hearing and comfort in some environments, 
time of CI use, limitations in activities, and feelings of 
frustration and embarrassment must be added to gather 
as much information as possible (clinical benefits) and 
allow correlations between topics (scientific benefits)(9).

Results of the questionnaires, from the perspective 
of parents, have the advantage of providing a method 

applicable to children of all ages, based on the account of 
people involved in the process and CI outcomes. Parents 
can provide information on a variety of situations to which 
children are exposed, such as school, daily routines, and 
the familial relationship, enabling a description of CI out-
comes in children through a single instrument(10,11).

Moreover, parents can provide good evaluation of the 
process of therapeutic intervention evolution with their 
children. Their satisfaction is a marker for the develop-
ment of children and shows that CI reaches or exceeds 
intervention expectations(12,13).

Although CI provides access to speech sounds, and hear-
ing (re)habilitation is an interactive process that minimizes 
or prevents limitations and restrictions that hearing loss 
may impose on well-being and communication(14), includ-
ing interpersonal, psychological, educational, and vocational 
features, it is very important that the audiologist understand 
what and how domains, from the perspective of parents, 
change by CI use.

The objective of this study was to evaluate the QoL of 
children with CI from the perspective of their parents to 
verify whether features related to these children and their 
families’ QoL are related to CI use and to the develop-
ment of hearing skills.

METHODS

This is a cross-sectional descriptive study approved 
by the research ethics committee of the Medical School 
of Universidade de São Paulo (No. 388/11). All parents 
signed the informed consent form.

Parents and their children with CI participated in the 
study; they were all from both genders aged from 2 to 
12 years old.

Selection of participants was made by the assessment of 
medical records of children with CI at Speech and Hearing 
Therapy Laboratory for Educational Audiology, Department 
of Physical, Speech, and Occupational Therapy, Medical 
School, Universidade de São Paulo, São Paulo, Brazil. After 
selection, parents were invited to participate in the study.

Inclusion criteria were effective use of CI of not less 
than 6 months and speech therapy attendance in the period 
of data collection in this laboratory, whose therapeu-
tic approach follows the guiding principles of aurioral 
approach(15). Children with other disabilities (neurologi-
cal and behavioral) associated with hearing impairment 
were excluded.

The study group consisted of 15 parents (14 moth-
ers and one father). Mean age of children in the data col-
lection period was 90.5 months (range 18–146 months); 
mean age upon CI activation was 54.4 months (range 
11–98 months) and the average use of CI was 35.7 months 
(range 6–77 months).

Information on the development of listening skills was 
collected from medical records of each patient. Results 
found in the adapted test Glendonald Auditory Screening 
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Procedure (GASP)(16) were used to classify hearing skills, 
as this speech perception test comprises six tests contem-
plating different hearing skills (detection, discrimination, 
recognition, and comprehension) and enables the assess-
ment of children with different ages and different levels 
of hearing development.

The analysis was based on the nature of skills and classi-
fied according to hearing categories(17) as follows: 0 – speech 
not detected; 1 – detection; 2 – pattern of perception; 3 – ini-
tiating word identification; 4 – word identification by vowel 
sound recognition; 5 – word identification by consonant 
sound recognition; 6 – word recognition in an open setting.

To assess QoL, the questionnaire “Children with 
Cochlear Implants: Parental Perspective (CCIPP)” was 
used(18), a specific tool for the pediatric population using 
CI. This instrument was translated and culturally adapted to 
Brazilian Portuguese as “Crianças com Implante Coclear: 
Perspectiva dos Pais”(19).

The CCIPP consists of 74 statements (46 worded 
positively and 28 negatively), which cover the follow-
ing areas: communication (5 items), general function-
ing (5 items), self-confidence (4 items), well-being and 
happiness (5 items), social relations (8 items), education 
(8 items), implant process (16 items), implant effects (6 
items), decision of implant (10 items), and child support 
(7 items). The answers are multiple-choice type in a five-
score scale: strongly agree (5); agree (4); neither agree 
nor disagree (3); disagree (2); and strongly disagree (1).

The CCIPP was applied individually to parents by the 
examiner, who had had no prior contact with the children 
to avoid influence in data collection. The 74 statements 
were read to children’s caregivers, who were supposed 
to point to a card with one of the earlier-mentioned five 
alternatives. The average time of survey application was 
30 minutes.

Scores for each statement were noted down on a report 
sheet and later typed in the database Parent Views and 
Experiences Questionnaire Data Entry (version 1.02; 
ISVR Software, Copyright 2003), created by the staff of 
Ear Foundation (http://www.earfoundation.org.uk/).

The software assigns to each statement a percentage 
value. The more positive the value assigned, the greater 
the relationship between the use of CI and better QoL in 
each domain assessed. The more negative the value, the 
lower the ratio between the use of the device and QoL 
from the parents’ perspective.

The software, developed to analyze data from CCIPP 
protocol, analyzes 8 of 10 existing domains of the ques-
tionnaire. Domains “decision of implant” (16 issues) and 
“process of implant” (10 issues) are not included in the 
analysis, for, according to the authors of the survey, these 
are items that can only be assessed qualitatively.

Therefore, this study will present only quantitative 
results of the following areas: communication, general func-
tioning, self-confidence, well-being and happiness, social 
relations, education, implant outcomes, and child support.

To better understand the results of CI use and of hearing 
skills development (hearing categories) with the domains 
of the QoL questionnaire in children using CI, subgroups 
were established, considering the number of subjects in each 
group possible for an inferential statistical analysis: time 
of CI use not exceeding 24 months and over 24 months; 
and hearing categories 2 and 3.

The percentages of each domain were statistically 
analyzed using SPSS software, version 18. A descriptive 
analysis of the areas involved was performed (mean, stan-
dard deviation, minimum, maximum, median, and first and 
third quartiles). Inferential analysis was performed with 
Spearman’s correlation coefficient (correlation between 
domains) and the Mann-Whitney test (interference of CI 
use and hearing category in the general group and sub-
groups). Significance level was set at 5%, and significant 
values were marked with an asterisk.

RESULTS

As to hearing category, 1 (6.7%) child fitted category 5, 
6 (40%) children in category 3, 6 (40%) in category 2, and 
2 (13.3%) in category 1.

On average, from the perspective of parents, CI has 
improved the QoL of 15 children in all areas relating 
to children and in one of the domains related to family. 
Among the domains of QoL questionnaire, self-confidence 
(58.9%) and social relations (56.7%) had higher mean 
values. In contrast, child support (-10.0%) and effects of 
the implant (8.0%) had lower mean values (Figure 1). In 
some cases, some results of QoL were away from the mean 
value of the group (Figure 1).

Parents of children 1 and 8 reported that they “had delayed 
development in oral language, making communication dif-
ficult even with the family” and, therefore, the CI had not 
offered an improvement in the field of communication yet. 
Parents of children aged 4 and 13 years old reported that their 
children were “unable to perform activities by themselves,” 
which reflects a less positive perspective for the self-confi-
dence domain. Parents of children aged 2 and 10 years old 
did not report improvement in well-being and happiness, for 
they reported “feeling of frustration before CI activation.” 
On the other hand, a mother of a child aged 7 associated CI 
use to an improvement in well-being and happiness. The 
father of a child aged 15 reported that he could not mea-
sure the impact of the CI in social relations because of his 
child’s age group (24 months).

Analysis between QoL domains showed a negative cor-
relation between social relations and well-being/happiness 
only (p=0.046) (Table 1).

No correlation between CI time of use (months) and 
QoL domains was found. However, a negative correlation 
was observed between hearing category and implant out-
comes (p=0.050) (Table 2).

The subgroup of children with CI time of use not 
exceeding 24 months consisted of seven children, whose 
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average time of use was 15.1 (±7.5) months. The group 
with time of use longer than 24 months consisted of 8 
subjects, with mean time of use of 53.8 (±19.1) months. 
Comparative analysis showed differences between groups 
only as to communication (p=0.035), with higher percent-
age in the group using CI for 24 months at most (Table 3).

When comparisons were made with hearing category, 
only 12 children, who were in categories 2 and 3, were con-
sidered; the number of children in other hearing categories 
(n=3) was insufficient for inferential statistical analysis. 

Each subgroup was composed of six children. Those who 
were in category 2 had mean CI time of use of 39.5 (±27.9) 
months, whereas children who belonged to hearing cate-
gory 3 subgroup mean time of use of 44.2 (±20.4) months. 
The comparative analysis showed differences between the 
groups only in the field of implant outcomes (p=0.037), 
with better percentage in category 2 group (Table 4).

DISCUSSION

This study aimed to evaluate QoL after CI activation in 15 
children from the perspective of their parents and to exam-
ine possible correlations between the QoL different domains, 
time of CI use, and the development of hearing skills. QoL is 
widely influenced by CI(20-24).

Parents’ view can add significant value to the evalua-
tions obtained by professionals because they can provide 
valuable information on the child’s auditory and language 
development, implantation process, other necessary inter-
ventions, and the benefits and limitations experienced. 
Applying a questionnaire to parents reflects the view of 
people deeply interested in the process and results after 
CI activation in children of different age groups(25).

It is known that QoL among children and adolescents 
who use CI is similar to that of their listener counterparts(26). 
Thus, the population of children using CI, the use of ques-
tionnaires with parents allows us to check children’s QoL, 
as well as their parents’ and relatives’, or the interaction 
between all of them(27).

According to the results of this study, CI had a posi-
tive effect on the QoL of children and their families. All Figure 1. Boxplot chart with mean scores in all quality of life domains
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Table 1. Spearman’s correlation coefficient between domains of quality of life questionnaire

*Significant values (p≤0.05), Spearman’s correlation coefficient

Communication
General 

functioning

Self-

confidence

Well-being and 

happiness
Social relations Education

Implant 

outcomes
General functioning
rho 0.363
p 0.183

Self-confidence
rho 0.317 0.335
p 0.250 0.222

Well-being and happiness
rho -0.038 0.081 -0.162
p 0.893 0.774 0.565

Social relations
rho 0.026 0.019 0.293 -0.522
p 0.927 0.948 0.290 0.046*

Education
rho 0.327 -0.124 0.063 -0.015 0.449
p 0.235 0.659 0.823 0.958 0.093

Implant outcomes
rho 0.401 -0.051 0.049 -0.191 -0.188 -0.108
p 0.139 0.857 0.862 0.495 0.502 0.702

Child support
rho 0.431 0.241 0.366 -0.302 0.348 0.351 0.414
p 0.108 0.388 0.180 0.274 0.204 0.199 0.125
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areas relating to children had improvement in QoL after CI 
activation. Parents were more satisfied with the domains 
self-confidence and social relations, suggesting that the 
hearing ability provided by CI, associated with the devel-
opment of hearing and language skills, brought a positive 
attitude and acceptance of children with regard to their 
skills and abilities in situations of communication and, 
hence, the expansion of their social relations (familial 
and nonfamilial).

These results corroborate studies conducted with chil-
dren using CI and their families by applying the CCIPP(11,19), 
in which these two domains (self-confidence and social 
relations) are cited among those that best represent the 
way CI interferes positively on users QoL.

Well-being/happiness and education had less positive 
impact (23.3 and 25.5%, respectively). Children in this 
study were identified by parents as “happy” and “socially 
adjusted” even before the use of CI. With regard to edu-
cation, parents were concerned about their children’s 

performance, fearing that the “CI would not promote con-
ditions of school performance in the future. They showed 
awareness of the fact that hearing is an important but not 
decisive factor for full school development and learning.

Child support and implant outcomes also relate to the 
family’s QoL, whose percentages were considered less 
positive (-10 and 8%, respectively). Parents showed con-
cern at “the possibility of breaking the CI or support and 
monitoring loss by the center where CI was set.”

Most parents reported that the effects achieved with 
the use of CI were below their initial expectations. They 
feared that “the child could not eventually develop advanced 
hearing and language skills,” thus needing constant fam-
ily support (dependence) in daily activities. This addi-
tional perspective of parents is in a way contrary to the 
improvement in self-confidence and social relations 
already conquered by their children and previously dis-
cussed. Therefore, achievements earned within a certain 
time after CI activation do not minimize parents’ doubts 

Table 2. Spearman’s correlation coefficient between domains of quality of life questionnaire and variables time (months) of cochlear implant 
activation and hearing category

*Significant values (p≤0.05), Spearman’s correlation coefficient

Communication
General 

functioning

Self-

confidence

Well-being and 

happiness

Social 

relations
Education

Implant 

outcomes

Child 

support
Time of cochlear 

implant use
rho -0.435 0.209 -0.078 -0.259 0.178 -0.425 0.043 0.033
p 0.105 0.455 0.781 0.351 0.526 0.114 0.878 0.908

Hearing categories
rho 0.062 0.422 0.152 0.177 0.246 -0.096 -0.515 -0.003
p 0.826 0.117 0.590 0.528 0.376 0.732 0.050* 0.992

Table 3. Comparison between performances in each quality of life domain and the time (24 months) of cochlear implants activation

*Significant difference (p<0.05), Mann-Whitney test

Group Mean
Standard 

deviation
Minimum Maximum

First 

quartile
Median

Third 

quartile
U Z p-value

Communication
 <24 months 47.62 27.094 -8.3 75.0 41.7 50.0 66.7

10.0 -2.110 0.035*
 >24 months 18.75 35.003 -50.0 50.0 -8.3 33.3 45.8
General functioning
 <24 months 37.14 30.394 10.0 90.0 10.0 20.0 60.0

24.5 -0.411 0.681
 >24 months 43.75 37.773 -10.0 90.0 12.5 45.0 77.5
Self-confidence
 <24 months 57.14 40.662 0.0 100.0 0.0 66.7 83.3

25.0 -0.358 0.721
 >24 months 60.42 21.706 16.7 83.3 50.0 66.7 79.2
 <24 months 18.57 23.401 -20.0 40.0 -10.0 30.0 30.0

27.5 -0.060 0.953
 >24 months 27.50 15.811 10.0 60.0 20.0 20.0 37.5
Social relations
 <24 months 53.57 19.753 16.7 75.0 50.0 50.0 75.0

25.0 -0.355 0.722
 >24 months 59.38 34.272 0.0 100.0 35.0 60.0 93.8
Education
 <24 months 36.07 24.911 0.0 75.0 20.0 30.0 60.0

16.5 -1.343 0.179
 >24 months 16.25 19.226 -10.0 40.0 0.0 15.0 37.5
Implant outcomes
 <24 months 10.95 15.717 -8.3 33.3 -8.3 10.0 25.0

24.0 -0.465 0.642
 >24 months 5.42 24.828 -30.0 40.0 -17.1 4.2 30.0
Child support
 <24 months -8.93 30.375 -37.5 37.5 -37.5 -25.0 25.0

27.5 -0.059 0.953
 >24 months -10.94 40.332 -75.0 37.5 -46.9 0.0 28.1
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and insecurities regarding the next steps of development. 
These results suggest that the percentages of QoL domains 
can be dynamic, changing as therapeutic goals are achieved 
and new challenges are faced.

However, the prospects of some parents were different 
from the group average. Therefore, the benefits obtained 
with CI may vary within a group studied, as there are 
several factors that influence the success of an interven-
tion aimed at children using CI, such as auditory sensory 
deprivation time, number of remaining ganglion cells, 
specialized speech therapy, time of use of the electronic 
device, constant maintenance of the external component, 
and cognitive development(28).

The low percentages in QoL domains related to family 
and the variability of results in the study group reflected on 
the performance of the speech therapist in clinic auditory 
(re)habilitation. This alone highlights the importance of 
a therapeutic work that can establish guidelines to advise 
parents on aspects that mostly require support; to lead to 
individual therapy; and to ensure the involvement of the 
family in the process as provider of relevant information 
and as a primary socialization source.

Time of CI use in this group of children was related to 
different areas of CCIPP according to their parents, as found 
in a previous study(29). However, subgroups related to use 
of CI had higher percentages for communication, which 
shows that the shorter the time of CI use, the higher the 
recognition of parents about children’s QoL improvement. 

Parents of children with more than 24 months of use con-
sidered self-confidence as the most impacted domain.

This is certainly related to the fact that, soon after CI 
activation, the expectations of parents are great in rela-
tion to communication, which is the most obvious area for 
them. As the time of CI use increases, a more general view 
of their children development may assign a more relevant 
score to areas other than communication.

The analysis of hearing categories and QoL question-
naire showed a negative correlation with implant outcomes: 
as the hearing skill progresses, the percentage of implant 
outcomes decreases. This suggests that the audiologist 
must be aware of the unrealistic expectations of parents 
for immediate results or beyond what was obtained in ther-
apeutic intervention. Possibly, as hearing skills develop, 
parents fail to report such important benefits.

A survey of 247 parents of children using CI showed 
that most parents claim that the decision-making related 
to CI is a difficult process that causes anxiety and stress 
but necessary for their children. The authors stressed that 
parents’ decision cannot be based on certainty that the 
benefits will occur, but they confirmed that they created 
great expectations about the results(30).

The comparative analysis between subgroups of hearing 
categories indicated difference only in the field of implant 
outcomes, with higher percentage in the group of hearing 
category 2, that is, the more developed the auditory skills 
of the child, the lower the percentage in family-related QoL 

Table 4. Comparison between performances in each quality of life domain and hearing categories

*Significant difference (p<0.05), Mann-Whitney test

Category Mean
Standard 

deviation
Minimum Maximum

First 

quartile
Median

Third 

quartile
U Z p-value

Communication
 2 31.95 27.090 -16.7 50.0 8.3 45.8 50.0

16.5 -0.246 0.805
 3 26.39 38.878 -50.0 58.3 12.5 33.3 52.1
General functioning
 2 35.00 30.166 -10.0 70.0 12.5 35.0 62.5

14.5 -0.566 0.571
 3 46.67 37.238 10.0 90.0 10.0 45.0 82.5
Self-confidence
 2 66.67 25.817 16.7 83.3 54.2 75.0 83.3

10.5 -1.248 0.212
 3 52.78 28.707 0.0 83.3 37.5 58.3 70.8
Well-being and happiness
 2 11.67 23.166 -20.0 40.0 -12.5 15.0 32.5

9.5 -1.391 0.164
 3 31.67 16.021 20.0 60.0 20.0 25.0 45.0
Social relations
 2 48.61 36.672 0.0 100.0 12.5 50.0 81.3

14.0 -0.654 0.513
 3 62.50 24.444 30.0 100.0 45.0 60.0 81.3
Education
 2 18.33 11.690 0.0 30.0 7.5 20.0 30.0

18.0 0.000 1.000
 3 16.67 22.509 -10.0 40.0 -2.5 15.0 40.0
Implant outcomes
 2 21.94 13.142 8.3 40.0 8.3 20.8 35.0

5.0 -2.085 0.037*
 3 -4.72 18.631 -30.0 20.0 -22.5 -4.2 12.5
Child support
 2 -10.42 44.312 -75.0 37.5 -46.9 -12.5 37.5

17.0 -0.163 0.871
 3 -12.50 31.623 -50.0 37.5 -40.6 -12.5 9.4
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domains. Implant outcomes field addresses issues related 
to postsurgical expectations, in addition to the progress 
made in the first months of use of the device, justifying 
that the interference of CI in this area is reduced as the 
child progresses with hearing abilities.

Decision of use and implant process, from the CCIPP 
protocol, were considered at the time of application but 
have not been analyzed in this study, as they can only be 
measured qualitatively(11). This brings about new and nec-
essary opportunities of QoL study in children users of CI 
from the perspective of their families through CCIPP to 
study the above-mentioned fields more thoroughly.

To do so, one must ensure a level of effective partici-
pation of the family in qualification and rehabilitation 
programs for children using CI to obtain the information 
needed and, hence, better results.

We suggest the use of questionnaires that allow mea-
suring the family’s understanding of issues related to the 
use of CI as a means of guiding the speech during chil-
dren’s hearing (re)habilitation process.

CONCLUSION

From the parents’ perspective, CI improves the QoL of 
their children, especially when it comes to self-confidence and 
social relations.

A negative correlation was found between well-being and 
happiness and social relations domains.

The time of use of CI interferes in communication (the 
shorter the time of use, the greater the percentage of QoL 
improvement) and hearing category in the field of implant out-
comes (the more the hearing skills were developed, the lower 
the percentage of improved QoL).

*RPA collaborated with data collection, analysis and interpretation, 
literature review, and writing of the paper; CGM and MIVC performed data 
analysis and interpretation, literature, and paper review; ACMC conceived 
the initial idea of the study, designed the methodology, and oriented the 
study and paper review.
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