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Background and Objectives: This study aimed to evaluate the audiologic results after co-
chlear implantation (Cl) in older patients and the degree of improvement in their quality of life
(QoL). Subjects and Methods: Patients over 65 years old who underwent Cl at implant cen-
ter in Bozyaka Training and Research Hospital were included in this study (n=54; 34 males
and 20 females). The control group was patient over 65 years old with normal hearing
(n=54; 34 males and 20 females). We administered three questionnaires [World Health Or-
ganization Quality of Life-BREF (WHOQOL-BREF), World Health Organization Quality of
Life-OLD (WHOQOL-OLD)], and Geriatric Depression Scale (GDS) to evaluate the QoL, Cl-
related effects on activities of daily life, and social activities in all the subjects. Moreover, cor-
relations between speech recognition and the QoL scores were evaluated. The duration of
implant use and comorbidities were also examined as potential factors affecting QoL. Re-
sults: The patients had remarkable improvements (the mean score of postoperative speech
perception 75.7%) in speech perception after Cl. The scores for the WHOQOL-OLD and
WHOQOL-BREF questionnaire responses were similar in both the study and control groups,
except those for a two subdomains (social relations and social participation). The patients
with longer-term Cl had higher scores than those with short-term Cl use. In general, the chang-
es in GDS scores were not significant (p<0.05). Conclusions: The treatment of hearing loss
with Cl conferred significant improvement in patient’s QoL (p<0.01). The evaluation of QoL
can provide multidimensional insights into a geriatric patient’s progress and, therefore,
should be considered by audiologists. J Audiol Otol 2021;25(3):138-145

KEY WORDS: Cochlear implantation - Quality of Life - Older adults - Hearing loss -
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Introduction

Given the unique world of sound, it is acceptable that hear-
ing loss is far beyond being only a sense disorder. Hearing
loss affects speech perception and speech production, and
negatively impacts on social communication, relationships,
and employment, and as a result, the individual’s quality of
life (QoL) [1]. The daily life activities of older adults are in-
creasing and furthermore, their request of participating in so-

This is an Open Access article distributed under the terms of the Cre-
ative Commons Attribution Non-Commercial License (https:/creative-
commons.org/licenses/by-nc/4.0/) which permits unrestricted non-com-
mercial use, distribution, and reproduction in any medium, provided the
original work is properly cited.

cial activities leads to a higher discussion of how to treat
hearing loss [2]. Morever, current clinical studies have shown
that hearing loss is associated with cognitive decline and de-
creases in the QoL [3].

Although contemporary hearing aids are equipped with
advanced technology to restore hearing loss, only cochlear
implants (Cls) can provide enough stimulation for old patients
with severe or profound hearing loss [4]. Evaluations of the
effectiveness of CI in the older adults focused primarily on
audiologic tests. However, the value of technological innova-
tion is defined by the positive contribution in daily life.
Therefore, recent studies emphasized that CI is necessary to
restore hearing ability and improve social activities, cognitive
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ability, and QoL [5,6]. The appearing of the in light of this
studies, the important question is “How much can CI contrib-
ute to QoL in old patients?” Recently published studies in-
vestigated the benefits of CI in old patients and analysed the
correlation between QoL and speech perception, and demon-
strated that it was necessary to know about QoL in CI users
to achieve the most effective rehabilitation [7,8]. The aim of
this study was to evaluate the impact of CI on QoL in geriat-
ric patients with CI and to determine whether quality of their
life improved to the level of the healthy and normal-hearing
older adults population.

Subjects and Methods

This study included patients aged over 65 years at the time
of CI and who had been followed up for at least 12 months in
cochlear implat center in the Bozyaka Training and Research
Hospital, Izmir, Turkey. The retrospective study protocol was
approved by the ethics committee of the Bozyaka Training
and Research Hospital and informed consents were obtained
from all participants. All patients included to the study had
undergone an appropriately comprehensive audiological eval-
uation prior to surgery. High-resolution computed tomogra-
phy and magnetic resonance imaging of the temporal bone of
the patients were performed in order to clarify the inner ear
anatomy. The patients’ medical records were reviewed for the
etiology of the hearing loss, comorbidities, and audiological
outcomes. Surgical records were reviewed to determine the
technique of implantation, the extent of electrode array inser-
tion (complete/partial), and intraoperative complications. The
control group comprised of patients with bilateral normal
hearing without any health problems, and aged over 65 years.
Patients with severe medical problems or with severe cognitive
impairments as proven with Mini-Mental State evaluation
scores, which were assessed by a psychiatrist, were excluded
from the study.

Audiological assessment

Pure tone audiometry was performed by an experienced
audiologist the Bozyaka Training and Research Hospital,
Izmir, Turkey. Speech recognition was assessed using open-set
Turkish monosyllabic words. In audiometric tests after surgery
was used only to the study group. All tests were performed in a
quiet room using a live voice presented at 70 dB.

QoL assessment questionnaires

In this study, QoL was assessed using the World Health Or-
ganization Quality of Life-OLD (WHOQOL-OLD), the World
Health Organization Quality of Life-BREF (WHOQOL-
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BREF), and Geriatric Depression Scale (GDS) [9-11]. These
questionnaires have been validated in Turkish in a multicenter
study [12-14].

The WHOQOL-OLD is specific to old people and uses a
general scaling to evaluate patients’ life by multi-directional way.
The questionnaire is composed of 24 items that explore six di-
mensions: sensory abilities (SAB), autonomy (AUT), past
present and future activities (PPF), social participation (SP),
death and dying (DD), and intimacy (IN). The replies of the par-
ticipant to the questions are rated on a five-point Likert-scale (1=
very poor to 5=very good).

The WHOQOL-BRETF is a shorter version of the original
questionnaire (WHOQOL) designed to use more practical in
clinical studies. The WHOQOL-BREF questionnaire comprised
of 26 items and four dimensions, which measure the broad do-
mains of physical health (PHH), psychological health (PSH),
social relationships (SR), and environment (EN). Any question is
scored on a five-point scale, with higher scores indicating better
QoL.

The GDS consists of 30 items that measure depressive symp-
toms; answers are reported on a yes/no scale with high scores
indicating more severe depression. Psychological evaluations
of the patients were performed by the same psychiatrist who
worked in the Bozyaka Training and Research Hospital.

Statistical analysis

Statistical analysis of the data was conducted using the Sta-
tistical Package for the Social Sciences 21.0.0 software pack-
age (IBM Corp., Armonk, NY, USA). The results are defined
as mean * standard deviation (SD), median (minimum—
maximum), number (n), and percentage (%). The data were
analyzed to test the conformity to normal distribution by us-
ing the Kolmogorov—Smirnov and Shapiro—Wilk test. The t-
test was performed for the analysis of normally distributed
continuous variables. The Mann—Whitney U test and Krus-
kal-Wallis test were performed for the analysis of non-nor-
mally distributed continuous variables. The distribution of
categorical variables was compared between the groups using
the Pearson’s Chi-square and Fisher’s exact tests. p-values<
0.05 were considered as statistically significant.

Results

The study group was consisted of 54 patients (34 males and
20 females) who completed the given questionnaires. The
mean age in this group at the time of implantation was 71.32 +
1.6 (range, 65—79) years. The control group was 54 partici-
pants with normal hearing. The mean age of the participants in
the control group was 70.3 + 1.8 (range, 65—80) years. No sta-
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tistically significant association in terms of sociodemographic
variables (age, sex, and educational level) was found between
the groups.

Auditory performance

The mean pre-operative hearing threshold in the patients
with hearing loss (pure tone audiometry for the frequencies
0.5, 1, 2, 4 kHz) was 108.7 dB (range, 85—125 dB). The mean
pre-operative speech perception score in quiet recognition was
24.57% (range, 0—65%). Audiometric evaluation was ob-
tained at least six months after CI activation. The mean pure
tone audiometry (for the frequencies 0.5, 1, 2, 4 kHz) in free
field with the speech processor or with bimodal stimulation
(depending on the modality normally used by the patients),
was 33.1 dB (range, 20—50 dB). In terms of speech percep-
tion, the mean postoperative open-set word recognition score in
quiet recognition was 75.7% (range, 39—95%). Speech per-
ception and pure tone audiometry results were significantly
improved compared with preoperative scores (p<0.01). The
duration of implant use in the study group ranged from 3 to 9
years (mean, 4.85 & 1.6 years). Seven patients received Nucle-
us devices (Cochlear Corporation, Sydney, Australia), 23 pa-

tients were implanted with Med-El devices (Medical Elec-
tronics, Innsbruck, Austria), 18 patients received Advanced
Bionics Corporation (Advanced Bionics Corporation, South-
ern California, CA, USA), and six patients received Oticon
devices (Oticon Medical, Chemin Saint Bernard, France).

QoL assessment outcomes

The normal-hearing old people had a tendency to have bet-
ter QoL scores than the CI users, especially in the “physical
health, psychological health, and social relations” subdomains
in WHOQOL-BREF (Fig. 1) and also “social participation
and past, present and future activities” subdomains in WHO-
QOL-OLD (Fig. 2).

Nevertheless, no significant difference was observed be-
tween the groups. Table 1 shows the correlations of question-
naire outcomes between the study group and control group.
The global analysis of the WHOQOL-OLD and WHOQOL-
BREF answers showed an increase tendency parallel with
the development of speech recognition, but this was margin-
ally significant.

When the correlation between the duration of implant use
and QoL was analyzed, the patients with longer-term CI use
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Fig. 1. WHOQOL-BREF questionnaire results: Correlations be-
tween patients and normal hearing individuals in the subdomains
1-5 (1: Environment, 2: Social relations, 3: General health, 4: Physi-
cal health, 5: Psychological health, 6: WHOQOL-BREF statistically
outcome) and in the total score (p<0.05). The line through the box is
the mean scores. WHOQOL-BREF: World Health Organization
Quality of Life-BREF.
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Fig. 2. Mean scores obtained by patients and normal hearing in-
dividuals in WHOQOL-OLD questionnaire (subdomains; 1: Senso-
ry abilities, 2: Autonomy, 3: Past, present and future activities, 4:
Social participation, 5: Death and dying, 6: Intimacy, 7: WHOQOL-
OLD statistically outcome). WHOQOL-OLD: World Health Organi-
zation Quality of Life-OLD.
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were determined to trend to higher scores, particularly in the
subdomains of sensory abilities and past, present and future
activities. While the correlation between the duration of im-
plant use and WHOQOL-BREF was not statistically signifi-
cant (p<0.05), the correlation with WHOQOL-OLD showed
significant difference (p=0.006) (Table 2). It was noticed that
advanced chronologic age is not a major factor that limits the
effectiveness of CI (p<0.05).

The male patients in the study scored slightly higher (bet-
ter QoL) than females in all WHOQOL-BREF subdomains
except social relations and the WHOQOL-OLD, but the dif-
ferences were not statistically significant (»p<0.05). “How would
you rate your quality of life” is one of the key questions for
WHOQOL-BREF. The mean score of this question was calcu-
lated as 2.74 for the patients with CI and 2.94 for the control
group. Both mean scores were parallel with the WHOQOL-
OLD and WHOQOL-BREF mean scores, 2.91 and 2.96, re-
spectively (Fig. 3).

The general health subdomain showed the highest correla-
tion between the study and control groups in WHOQOL-
BREF (mean: 2.95+0.41, 2.96 £0.42, respectively). Addi-
tionally, sequential linear regression analysis demonstrated
that the psychological subdomain was the frailest component
that had an effect on all QoL subdomains, after controlling for
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Fig. 3. The correlations between the mean scores of WHOQOL-
OLD and WHOQOL-BREF questionnaire. Chart type; scatter plot
with correlation. Colored areas; 95% confidence interval. Black dots;
intersection points. WHOQOL-BREF: World Health Organization
Quality of Life-BREF, WHOQOL-OLD: World Health Organization
Quality of Life-OLD.
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all other effects. Among all patients included in the study,
lower age was more highly associated with autonomy and so-
cial participation subdomains. However, older age was associ-
ated more with the death and dying subdomain. The question,
“Rate sensory functioning” in the sensory abilities subdomain
was responded to as “very dissatisfied” by three patients of
the CI group, 18 responded “dissatisfied,” 18 responded as
“neither satisfied nor dissatisfied,” 10 as “satisfied,” and five
responded as “very satisfied.” The mean scores for this ques-
tion in the study group and control group were calculated as
2.96 and 2.90, respectively.

The GDS scores of all patients in the study were transformed
into percentages. In general, the changes in GDS scores were
not significant (p<0.05). Furthermore, the psychological di-
mension validity was supported by significant positive correla-
tions between all domains of the WHOQOL-BREF and WHO-
QOL-OLD total scores and by strong correlations between
the WHOQOL-BREF psychological subdomain and WHO-
QOL-OLD with GDS-30.

Discussion

The general opinion from basic hearing research is that CI is
the most effective treatment modality in old patients with pro-
found hearing loss. Given that CI can provide adequate func-
tional gain and hearing restoration of hearing-impaired older
patients, through improved speech perception, it is reasonable
to consider that it might also improve QoL.

It is reasonable to attribute greater importance to CI perfor-
mance in this context. Age-related striatal degeneration and
loss of spiral ganglion neurons were evidenced in both ani-
mal and human studies [15]. Neuropsychological changes re-
lated to aging would impair CI performance and produce an
increase in hearing thresholds. In a study that supported this
hypothesis, Vermeire, et al. [16], against an overall improve-
ment for both groups, reported better results in younger adults
than in older patients in terms of speech perception. By con-
trast, Carlson, et al. [17] reported that patients implanted at an
advanced age achieved the results of speech perception simi-
lar to those of younger adult patients. In a study conducted
recently, Garcia-Iza, et al. [18] found no significant differences
in recognition scores in silence between young and older adults.
However, these measurements remain unsatisfactory to reflect
the ultimate impact on daily life in old patients. Evaluating
QoL besides auditory thresholds after implantation may lead
a better guidance and motivation for patients. By definition,
QoL is an “individual’s perception of their position in life in
terms of the culture and value systems in which they have so-
cial activities, and in relation to their goals, expectations, con-



cerns and relations”. Inevitably, the fundamental indicator for
CI performance is to change in a positive direction the QoL of
patients with CL. An important question in this context is wheth-
er the QoL in older patients with CI can be expected to be as
good as that of old people with normal hearing.

The request to answer the aforementioned question has led
us to design the present study which evaluate the impact on
QoL of CI in older patients using two notionally different ques-
tionnaires that assess different domains of daily life. Choosing
a questionnaire for the evaluation of QoL in the geriatric pop-
ulation is not easy because there is a wide variation in individ-
ual performance and perception, which is difficult to explain.

The Nijmegen Cochlear Implant Questionnaire (NCIQ) is
specific to CI users, but its limitation could be that the senso-
ry rehabilitation is the focal point and does not allow to evalu-
ate all dimensions that would potentially relate to QoL in the
older population. The SF-36 is not specific to old people and
addresses generic health-related issues; therefore a lack of sen-
sitivity of the SF-36 in evaluating changes in Hearing-related
Quality of Life (HRQoL) after CI was also reported in previ-
ous studies [19-21]. The WHOQOL-OLD questionnaire was
specifically adapted for old patients. WHOQOL-BREF pro-
vides reliable and valid results and has been widely used for
assessing many diseases and conditions. The expanding of the
cross-dimension approach to developing a measure means that
it can be better compare and interpret between data from dif-
ferent designed groups.

In the past, a series of studies proved that aural rehabilita-
tion through CI increased cognitive performance and coun-
teracted the cognitive decline in the aging population [22].
Lin, et al. [23] stated that hearing loss impaired social rela-
tionships, leading to loneliness and degraded QoL in old peo-
ple. Similarly, Fellinger, et al. [24] used the WHOQOL-BREF
questionnaire to assess HRQoL in individuals with prelingual
deafness in their study and pointed to the possible feelings of
insecurity and inferiority in deafness.

In present study, some significant correlations were deter-
mined between speech perception and social participants, so-
cial relations, and psychological domains. The increase in
speech perception test scores triggered the positive changes
in the scores of the mentioned domains. In a relevant study,
Francis, et al. [25] reported that gains in HRQoL were attrib-
uted to increases in speech perception and related to emo-
tional benefits after CI. This findings were also supported by
Cohen, et al. [26] who reported that increased audiologic per-
formance provided positive effectives in HRQoL. In parallel,
we found positive correlations between the auditory perfor-
mance and social relations, social participation, and psychologi-
cal domains. However, in the analysis of relations between au-
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ditory performance and overall questionnaire outcomes, no
statistically significant associations could be demonstrated. Du-
ration of implant use and age at implantation are clinical param-
eters that may affect to speech-perception results and overall
questionnaire outcomes. Current age or age at implantation were
not directly linked to the questionnaires or audiologic perfor-
mance results in our study. Hirschfelder, et al. [27] reported
that significant associations were found between the NCIQ to-
tal score and duration of CI use. However, we only found sig-
nificant associations between the duration of CI use and the
social relation, physical, social participation, and psychologi-
cal domains (Table 1).

Kobosko, et al. [28] investigated the role of psychological
factors on patient satisfaction after CI. They reported that CI
satisfaction correlated with psychological factors significantly,
contrary the variables of potential influence such as speech
perception scores, duration of deafness, duration of CI use, or
sociodemographic factors [28]. Out study result also sup-
ports the results of Kobosko, et al. [28]. Our results from the
multiple regression models indicated that symptoms of de-
pression presented a strong correlation with all WHOQOL-
OLD subdomains. However, because most studies on QoL in
the geriatric population are cross-sectional, the interaction be-
tween current living circumstances, cultural factors, patient’s
individual characteristics, environmental effects, and QoL are
still unclear.

A remerkable finding of our study is that the analysis of QoL
questionnaires between older patients who received CI and
normal-hearing old people revealed no significant difference.
This determination may be associated with the increase in
hearing-related QoL in patients after CI, which is also in line
with other studies. Olze, et al. [29] stated that the effect of CI
on hearing-related QoL may be even beyond the quantitative
increase measured by auditory performance tests. Another
reason for these results may be the lower social activity and
working needs depending on aging. In recent study, Forli, et al.
[30], divided 107 patients age over 40 years into three sub-
groups according to age at implantation and evaluated the
corelation between speech perception and QoL. Interestingly,
they reported higher QoL scores in the group of patients with
older age at implantation (>70 years), when is ignored the re-
sults of speech perception.

In the light of our findings, the effect of CI on mental health,
social relationships and the ability to carry out daily activities,
is undoubtedly positive and allows to quality of life in which
in the many areas of life substantially equivalent to normal-
hearing old people.

In conclusion, the influence of CI in geriatric patients
starts with hearing restoration and continues with the im-
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provement of QoL, which is closely linked to physical, psy-
chological, and social components. However, improvements
in QoL after CI cannot be elucidated only by the enhance-
ments to audiologic outcomes. QoL is multidimensional and
should accordingly be evaluated comprehensively. On the oth-
er hand, the individual perception of QoL in older patients
may be relatively more favorable than in younger people due to
the lower expectations reflecting their lower social and working
needs. Even if this state may have affected the outcomes of our
study, it is clear that CI improves QoL and provides hearing re-
habilitation in old patients, regardless of chronologic age.
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