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Abstract
Introduction: Hearing loss affects millions of people worldwide, leading some of those to economic
impairment, social segregation, and a worse quality of life. Cochlear implants have shown advantages over other treatment alternatives, for it provides considerable hearing gains and therefore
greater social interaction possibilities to the affected individuals. Objectives: Speech perception
testing and the World Health Organization’s Quality of Life Questionnaire (WHOQOL) are used to
assess the hearing outcomes and the quality of life of post-lingual patients with severe/profound
bilateral neurosensorial hearing loss treated with cochlear implant (Medel). Methods: Speech
perception tests are applied to selected subjects prior to and following the cochlear implant using
Med-EL CI; the questionnaires assessing quality of life are answered afterwards. Results: There is
an improvement in the audiometric thresholds, and the patients present a good quality of life after
cochlear implant. Conclusion: The evaluation of these subjects permits to conclude that there are
improvements in hearing, and that patients perceive their quality of life to be good after being
subjected to cochlear implant.
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1. Introduction
Hearing loss affects about three hundred and sixty million people worldwide (5.3 percent of the world population),
nine percent of those being children and 91% adults [1].
Hearing loss may lead those individuals to isolation and exclusion from social interaction, depression, cognitive
impairment and bring a negative economic impact to society, with higher levels of unemployment in this population. Within the population with disabling hearing impairment, there are individuals with severe/profound bilateral sensorineural hearing loss, which can be subjected to some therapies, such as learning signal language and
using personal sound amplification devices, like hearing aids (HA) [1] [2].
However, HA are very often unable to bring significant hearing benefits to those patients and even after
learning sign language, the individuals maintain great social isolation. Thus, there can be advantages in using
cochlear implants (CI) as treatment for those hearing losses, as they permit achieving greater hearing, social and
economic benefits [3]. Around 324,200 people worldwide have received CI, and it has aided those individuals
with hearing impairments [4].
This article aims to describe achievements in sound perception of post-lingual patients and to evaluate their
quality of live by WHOQOL.

2. Subjects and Methods
Retrospective clinical study with analysis of medical records of patients who underwent surgical treatment for
severe/profound hearing loss with model cochlear implants were performed.
The medical literature review was performed using the Mesh Terms “hearing loss; cochlear implants; quality
of life” at Pubmed and Scopus database.

2.1. Patient Selection
The sample was composed by patients who underwent cochlear implant Medel, followed in hearing care service
university hospital in the last five years.
Only patients who underwent audiological and electrophysiological testing with the same staff and equipment
and also had complete data in the medical records were included in the sample.

2.2. Inclusion Criteria
Inclusion criteria were: sensorineural hearing loss (severe/profound), normal otoscopy, absence of middle ear
disease, absence of acoustic reflex, absence in ABR waves and imaging (MRI/CT; Philips®, Netherlands)
showing the presence of the cochlear nerve and excluding retrocochlear disturbances.
Hearing aids were used in all subjects before treatment and when no benefits were showed it was indicated
the cochlear implants (have sensorineural bilateral hearing loss with little or no benefit from HA (less than 40%
of auditory discrimination in monosyllables), have pure-tone thresholds ≥80 dB hearing loss, have had stable
hearing loss for at least the past two years, and lastly pass a psychological examination ensuring they had realistic expectations about the potential benefits of receiving a cochlear implant . All subjects underwent pure tone
audiometry (PTA) and speech tests, pre- and postoperatively.
All patients who did not complete these criteria were excluded from the study.

2.3. Audiological Evaluation
Audiological tests were performed including impedanciometry, speech and pure tone audiometry. The tests were
performed using an audiometer AC30-SD25 (Interacoustics®, Denmark), calibrated according to ISO 389 standards/64.
For ABR, which were repeated at least two times, we used the device AT-235 (Interacoustics®, Denmark).
The hearing impairment was stratified in mild, moderate, severe or profound hearing loss, according to
Goodman [5].

2.4. Speech Perception Tests
Preoperatively, all subjects took a speech perception test at the same day of their implantation. We used a speech
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perception sentence test based on Bevilacqua et al. [6]. Subjects did the test with their hearing aids on, in a quiet
place.
Postoperatively, all subjects repeated the speech perception test at least one year after CI. Tests were done in
subject’s best-aided condition: CI-only. The same audiologist conducted all the pre and postoperative tests.

2.5. Quality of Life Evaluation
The patients also completed the World Health Organization’s Quality of Life Questionnaire (WHOQOL), in its
validated version to Brazilian Portuguese. Data obtained from the tests and questionnaires were then analysed
and are presented next [7] [8].
The World Health Organization Quality of Life (WHOQOL) project was initiated in 1991. The aim was to
develop an international cross-culturally comparable quality of life assessment instrument. It assesses the individual's perceptions in the context of their culture and value systems, and their personal goals, standards and
concerns. The WHOQOL instruments were developed collaboratively in a number of centres worldwide, and
have been widely field-tested [7] [8].
The WHOQOL-BREF instrument comprises 26 items, which measure the following broad domains: physical
health, psychological health, social relationships, and environment. The WHOQOL-BREF is a shorter version of
the original instrument that may be more convenient for use in large research studies or clinical trials [7] [8].

2.6. Statistical Analysis
The data were analyzed using descriptive analysis, with production of means, medians, standard deviation tabs.
T-student test was used to compare the pre-operative and postoperative speech perception scores. The confidence Interval was of 95%, and p-value < 0.05 was considered significant.

2.7. Ethical Considerations
This study was previously approved by the Research Ethics Committee of the Faculty of Medical Sciences of
the University of Campinas and all subjects signed the consent informed term.

3. Results
A total 22 patients met the study’s inclusion criteria, with ages, ranging between 21 and 73. Seven of those patients presented abrupt bilateral hearing loss, while fifteen had a progressive bilateral hearing loss. Table 1
shows this detail’s data.
Among the analysed patients, 21 reportedly had family support to undergo the procedure, and during the whole
pre-and post-surgical procedure as well. Psychologists prior to the implant evaluated all subjects, and none revealed any data that could exclude them from receiving the implants. No patient presented complications during or
following the surgical intervention.
The following Table 2 presents the data of the speech perception tests performed before and following the
cochlear implant. Out of the analysed patients, all patients’ achievement in speech perception after the procedure,
and half of the patients had an improvement equal to or greater than 86%.
Table 1. Clinical data of the studied patients.
Patients/values

Details

Male

9

41%

Female

13

59%
31.8%

Bilateral HL-abrupt

7

Bilateral HL-progressive

15

68.2%

Age (years)

34.5

min 21 – max 73

Surgical complications

0

0%

Speech test pre op (HA+)

8%

min 0 - max 56% median 0% SD 0.15

Speech test post op (CI+)

75%

min 24 - max 100% median 85% SD 0.25

Ps.: HA = hearing aids; CI = cochlear implants; HL = hearing loss; SD: standard deviation.
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Table 2. Speech Perception Test (SPT) before and after the Cochlear Implant (CI) procedure.
Subjects

SPT pre op

SPT post op

1

0%

96%

2

0%

44%

3

4%

46%

4

0%

24%

5

0%

82%

6

8%

96%

7

0%

32%

8

40%

90%

9

0%

100%

10

0%

40%

11

0%

96%

12

56%

100%

13

0%

98%

14

0%

96%

15

0%

96%

16

0%

54%

17

0%

44%

18

0%

82%

19

12%

92%

20

0%

88%

21

46%

74%

22

28%

90%

The average of the speech test (with HA) at the pre op time was 8% (min 0: max 56%; median 0%; standard
deviation 0.15) and in the post op time (with CI) was 75% (min 24%: max 100%; median 85%, standard deviation 0.25). This data had a statistical significance (p < 0.05).
When asked if they believed that implanting the device was the best available option for treatment, 90% answered they believed strongly or very strongly that it was the best treatment option they had for their hearing loss.
When asked if they thought their hearing aids compensated their handicap, there were reports (shown in Figure
1) of 16 patients stating it compensated their handicap “very much” or “an extreme amount”.
Data obtained from the completion of the WHOQOL questionnaire were analysed after the interviews. Some
of the results on the patients’ quality of life are presented in Figures 2-4.

4. Discussion
To perform the present study, data from patients treated by a single surgical team using a single brand of CI were
analysed in order to reduce biases potentially inflicted by the use of different devices or surgical techniques.
However, the small number of subjects can be a limitation of this study.
In general, most patients believe CI was the best available option to treat their hearing loss. Analysing the
questionnaire, one can perceive the majority of patients were satisfied with their health, with their quality of life
and felt their lives were meaningful.
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Figure 1. Do you think your hearing aids compensate your handicap?

Figure 2. How would you rate your quality of life?

Figure 3. How satisfied are you with your health?

Figure 4. To what extent do you feel your life to be meaningful?
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Even though the answers for this questionnaire haven’t been obtained before the surgery in order to allow
comparisons with the current responses, it is inferred that the cochlear implant had a positive impact in the subjects’
lives, considering hearing loss usually brings negative impacts to the affected patients.
Although there is no standard questionnaire on quality of life to assess it in patients subjected to CI, research
show it is improved by the surgical procedure [9] [10]. However, there are may be differences between the individual’s quality of life scores and the audiological responses, given that they are not necessarily correlated [11].
A proper psychological evaluation and prepare prior to the surgical act may be determinant to a positive perception of the patients’ own quality of life [12].
Analysing the patients, one can observe there was a gain at speech perception in most of the patients following cochlear implant. When assessing the quality of life, it is seen most individuals reported having a good quality of life and considered the cochlear implant to be a beneficial procedure to correct their hearing loss.

5. Conclusion
In this studied population, the CI is related to a great improvement at speech perception and with positive answers at WHOQOL questionnaire.
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