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Abstract
Purpose This study aimed to determine whether preoperative depressiveness, stress, and personality influence quality of 
life (QOL) after cochlear implant (CI) surgery.
Methods In this prospective study, 79 patients undergoing CI surgery were evaluated preoperatively and 12 months postop-
eratively. Disease-specific QOL was assessed with the Nijmegen Cochlear Implant Questionnaire (NCIQ) and general QOL 
with the WHOQOL-BREF. Depressiveness and stress were assessed with the Patient Health Questionnaire (PHQ-D). The 
Charlson Comorbidity Index (CCI) was used to classify comorbidities. The Big Five Personality Test (B5T) was used to 
assess the basic personality dimensions. Speech comprehension was evaluated in quiet with the Freiburg monosyllable test 
and in noise with the Oldenburg sentence test.
Results After CI surgery, the total NCIQ score improved significantly (Δ 17.1 ± 14.7, p < 0.001). General QOL (WHOQOL-
BREF, Δ 0.4 ± 9.9, p = 0.357), stress (Δ 0.25 ± 3.21, p = 0.486), and depressiveness (Δ 0.52 ± 3.21, p = 0.121) were unaffected 
by CI surgery. Patients without elevated depressiveness (p < 0.01) or stress (p < 0.001) had significantly better total NCIQ 
scores. The results of the multiple regression analyses show that, after adjusting for the CCI, personality, age, and mental 
health stress (ß = − 0.495, p < 0.001) was significantly associated with postoperative NCIQ outcome scores. Depressiveness 
and neuroticism had the strongest influence on the generic QOL (ß = − 0.286 and ß = − 0.277, p < 0.05).
Conclusion Stress symptoms and personality traits are significant predictive factors for disease-specific QOL, as well as 
hearing status. This should be considered in the preoperative consultation and in optimizing the rehabilitation process.

Keywords Mental health · Patient-reported outcome measures · Disease-specific health-related quality of life · 
Depressiveness · Hearing disorders · Rehabilitation

Introduction

Worldwide, 60 million people suffer from severe or profound 
hearing loss [1]. Today, it is estimated that inadequately 
treated hearing loss results in a global financial burden 
of more than 980 billion US dollars [1]. However, as well 
as the financial burden, a mainly individual psychosocial 
workload (stress, mental workload, emotional workload) 
exists due to the resulting communication impairment and 
limited social interaction, which is difficult to quantify [1]. 

Patient-reported outcome measures (PROMs) and, particu-
larly, disease-specific quality of life (QOL) measures have 
been increasingly developed in recent years to address this 
problem. These instruments are used to not only measure 
the psychosocial strain of hearing loss but also evaluate 
the effectiveness of treatment procedures for hearing loss. 
Today, cochlear implants (CIs) are indispensable in the audi-
tory rehabilitation of severely hard-of-hearing patients. Due 
to the rapid development of implant technology, hearing out-
comes have improved significantly [2]. Nevertheless, clinical 
experience in daily life shows that patients do not always 
reflect equally high gains in QOL despite very good speech 
understanding with the CI.

While QOL is often neglected as an outcome parameter 
in otorhinolaryngology, it is a fixed quality indicator in the 
CI treatment process and is firmly implemented in the cur-
rent guidelines and national CI registry [3, 4]. Numerous 
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patient studies have demonstrated improvement in QOL after 
cochlear implantation. Noticeably, this improvement does 
not always correlate significantly with improved hearing 
outcomes [5, 6]. For example, while Cieśla et al. (2016), 
Hirschfelder et al. (2008), and Walia et al. (2023) identi-
fied a significant association of speech comprehension and 
QOL, this could not be confirmed in research by Capretta 
and Moberly (2016), an Vasil et al. (2020) [5–9]. The evalu-
ation of the potential influence of age also shows inhomo-
geneous results. While Hallberg et al. (2005) demonstrated 
negative age effects, le Roux et al. (2017) found similar QOL 
scores for older and younger adults, Olze et al. (2012) even 
showed a better QOL with increasing age [10–12].

These facts lead to the hypothesis that patient-associated 
factors may also determine QOL in CI patients. Therefore, 
further exploration of potential influencing factors, such as 
depressiveness, comorbidities, personality traits, and hearing 
outcome, is needed to improve the QOL of patients with CI. 
Knowledge of potential patient-related factors influencing 
QOL in patients with CI can optimize not only the preopera-
tive counseling of patients but also the setting of rehabilita-
tion goals and the individualization of rehabilitation content.

For rehabilitative middle ear surgery, it was recently 
shown that depressiveness is the primary factor influencing 
postoperative QOL [13]. Other psychological disorders have 
been identified as influencing treatment outcomes. These 
include, for example, increased stress levels, anxiety disor-
ders, and personality traits [14–16]. Studies by Olze et al. 
(2011), Knopke et al. (2019), and Brüggemann et al. (2017) 
have also shown a negative effect of depressive disorders 
on QOL in CI patients [17–19]. Likewise, these mentioned 
studies showed also a negative influence of increased stress 
and anxiety on postoperative QOL. For increased anxiety 
in particular, there is a strong association with depressive 
disorders in CI patients [19]. In addition, previous studies 
show a strong negative influence of increased tinnitus burden 
on QOL after CI fitting, with a strong multicollinearity of 
psychological comorbidities and tinnitus [19, 20].

Some studies have shown that personality traits may play 
an important role for different diseases in assessing symp-
toms, treatment decisions, and treatment outcomes [21–23]. 
Personality traits are lifelong traits reflecting someone’s 
attitude toward a particular situation. In patients with CIs, 
personality traits can play a role in the treatment process in 
many ways. For example, they may influence the patient’s 
willingness to engage in CI surgery and subsequent rehabili-
tation. Additionally, personality traits are associated with 
neuropsychiatric disorders such as anxiety and depression. 
These psychological aspects may impact coping strategies 
during the treatment process. While the influence of per-
sonality traits, in particular the negative influence of neu-
roticism, on the perceived QOL has already been proven in 
studies in other medical fields [14], only sporadic studies 

exist for CI patients so far [24]. For example, Muigg et al. 
(2019) were also able to prove the negative effect of neu-
roticism on QOL after CI treatment. However, in this study, 
the hypothesized relationship between personality traits and 
depressiveness was not addressed.

Finally, in the mentioned studies the relationship 
between psychological and audiological factors and QOL 
in CI patients was preferably considered unidimensionally. 
Especially for psychological comorbidities and personality 
traits, correlation structures can be assumed, which have 
also been proven in psychological studies [25, 26]. For CI 
patients, however, an elaboration of the correlations is still 
pending. However, an exclusive consideration of psychologi-
cal aspects does not reflect the complex construct of QOL. 
Especially somatic complaints have to be considered in this 
context. To what extent concomitant diseases influence QOL 
in CI patients has not been investigated in studies so far. 
However, studies from other medical fields imply a negative 
influence of increased comorbidities on QOL in other treat-
ment processes [27, 28]. In addition to somatic and psycho-
logical aspects, social factors are also important in CI care.

In a multivariate analysis of the influence of social and 
demographic factors on QOL after CI care, Hallberg et al. 
(2005) identified age, support of others, restricted partici-
pation and attitudes as significant influencing factors [10]. 
In this study, however, somatic and psychological disorders 
were not taken into account. The aim of our study was to 
work out the correlations between these two constructs 
within the framework of a multivariate analysis. There-
fore, the present study aimed to analyze the influence of 
personality traits, depressive symptoms, stress, comorbidity 
and hearing outcome on QOL after cochlear implantation. 
The empirical selection of the factors to be considered was 
based on the literature mentioned above, taking into account 
already known associations of individual factors. After elab-
oration of the influence of psychological and physical influ-
encing factors, the integration of already identified social 
factors should be aimed at in further studies.

Patients and methods

Study design and population

Adults with postlingual deafness and planned cochlear 
implantation were enrolled prospectively between July 2020 
and July 2021. Preoperative audiological was performed 
during the complex outpatient diagnostics before cochlear 
implantation. Psychometric measurements were performed 
on the day of preoperative surgery preparation 7–14 days 
before surgery. A treatment evaluation was performed 
12 months postoperatively (Fig. 1). Patients who missed the 
control visit after 12 months were excluded.
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All patients who were scheduled for cochlear implanta-
tion during the observation period were included. Inclusion 
criteria were postlingual deafness, German native language 
proficiency, full legal capacity, and age greater than 18 years. 
Patients with prelingual deafness were excluded. Further-
more, patients who did not attend the 12-month appointment 
in the rehabilitation program were excluded. Assessment of 
language status was routinely performed during evaluation 
by a speech therapist in an exploratory interview.

CI rehabilitation was performed as inpatient procedure 
in our clinic despite COVID-19 pandemic. Telemedical or 
outpatient procedures were not used.

Institutional review board approval was obtained before 
study initiation by the local ethical review committee (EK-
247062020). All patients gave their informed consent. The 
study was conducted in accordance with the Declaration of 
Helsinki 1964.

Audiological assessment

The Freiburg monosyllabic word test was used to determine 
the preoperative speech recognition scores in quiet at 65 dB 
SPL and 80 dB SPL with an optimized hearing aid preopera-
tively and 12 months after cochlear implantation. Depending 
on the audiological results, the hearing aids were readjusted 
by the hearing care professional. The adjustment was then 
checked in the clinic by means of in situ measurement or 
hearing aid test box.

The contralateral ear was masked in patients with resid-
ual hearing. Up to now, there is no national or international 
standardization of masking for speech audiometry in free 
field condition. In our department, patients with residual 
hearing on the contralateral side better than 60 dB in the 
pure tone average at 0.5, 1. 2 and 4 kHz are individually 
masked. For this purpose, the lowest necessary masking 
level is determined individually for each patient without 
using the speech processor, and the maximum masking 
level can be 90 dB.

Speech recognition in background noise was tested with 
the Oldenburg sentence test (OLSA). The 50% speech 
reception threshold (SRT) was determined adaptively 
with a fixed noise level of 65 dB SPL. Under the presen-
tation condition S0N0, speech and noise were displayed 
from the front at an angle of 0°. The OLSA was performed 
preoperatively and postoperatively in the bilateral aided 
configuration.

Quality of life measurement

Disease-specific QOL measurement was performed using 
the validated and disease-specific Nijmegen Cochlear 
Implant Questionnaire (NCIQ) in German. The World 
Health Organization Quality of Life: Best Available Tech-
niques Reference (WHOQOL-BREF) was used to deter-
mine general QOL.

Fig. 1  Study protocol: measurement time points and measurement instruments
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Nijmegen cochlear implant questionnaire (NCIQ)

The NCIQ was developed and validated to measure disease-
specific QOL in adults with CIs [29]. The German version 
of the NCIQ was validated by Plath et al. (2022) [30]. The 
questionnaire is based on three superordinate domains 
and six subdomains, which analyze the QOL according to 
aspects of physical (subdomains: basic sound perception, 
advanced sound perception, speech production), mental 
(subdomain: self-esteem), and social functionality (subdo-
mains: activity limitations, social interactions). Five defined 
answer categories are available for each item, as well as a 
sixth category for the case of a question being impossible 
to answer. For the evaluation, it is necessary to consider 
27 inversely scored items. The 10 items in each subdomain 
are then summed and divided by the number of completed 
items. A higher score represents a better evaluation of dis-
ease-specific QOL.

The world health organization quality of life—best 
available techniques reference (WHOQOL‑BREF)

WHOQOL-BREF is the abbreviated version of WHO-
QOL-100 [31]. With only 26 rather than 100 items, the 
WHOQOL-BREF is also suitable for patients with limited 
resilience and time. The German version from 2002 was 
used in this study. The questionnaire items with 5-point 
responses are grouped into four domains: physical health, 
psychological health, social relationships, and environment. 
The mean values of the answers are calculated and then 
multiplied by four to determine the score of a domain. This 
results in values between 4 and 20 for each domain, which 
are normalized to a scale from 0 to 100. The total score 
is calculated from the mean value of all subscores. Higher 
scores indicate better generic QOL.

Personality assessment

The Big Five Personality Test (B5T) was used to determine 
the expression of the five basic personality dimensions (neu-
roticism, extraversion, conscientiousness, agreeableness, and 
openness; Table 1). The German B5T is a reliable and vali-
dated questionnaire that can be used for clinical diagnostics 
[32]. The test contains 10 items per personality structure, 
which are rated by the test participants from 1 (does not 
apply at all) to 4 (applies exactly). The scores of the 10 
items of a scale are added to give raw scores between 10 
and 40, which are then transferred to stanine norm scores 
using a suitable norm score table. The norm value tables 
consider the gender (division into male and female) and age 
(under 20 years, 20 to 50 years, and over 50 years) of the 
test subjects. The level of the stanine norms characterizes the 
expression of the respective personality dimension, whereby 

stanine norm values can range from 1 (extremely low expres-
sion) to 9 (extremely strong expression).

Psychological health

The German version of the Patient Health Questionnaire 
(PHQ-D) was used to assess psychological health [33]. The 
PHQ-D has been developed to screen for mental disorders 
in primary care. It is based on diagnostic criteria from the 
fourth edition of the American Psychiatric Association’s 
Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV) [34].

Depressiveness

The depression module (PHQ-9) of the PHQ-D is a screen-
ing tool used in numerous patient populations to quantify the 
severity of patient-reported depressive symptoms (“depres-
siveness”). Patients rate the occurrence of depressive symp-
toms within the last 2 weeks on a 4-point scale from 0 (“not 
at all”) to 3 (“nearly every day”). The severity of depressive 
symptoms was analyzed as a continuous score from 0 (none) 
to 27 (severe). A scale value below 5 practically corresponds 
to the absence of a depressive disorder.

Stress

The PHQ stress module measures psychosocial stress during 
the last month using 10 items, including health, work/finan-
cial, social, and traumatic stress. Patients rate the severity of 
stress on a scale of 0 (“not at all bothered”) to 2 (“bothered 
a lot”). The severity of stress was analyzed on a continuous 
scale from 0 (none) to 20 (severe). A scale value below 5 
indicates only minimally present psychosocial stress factors.

Comorbidity

The Charlson Comorbidity Index (CCI, Table 2) comprises 
17 comorbidities, which are weighted (from 1 to 6) based 

Table 1  Interpretation of high stanine norm scores (values from 7 to 
9) of the Big 5 Personality Test (B5T) for the individual personality 
dimensions

Personality dimension Characteristics of persons with above-aver-
age expression of the dimension (stanine 
norm values 7–9)

Neuroticism Anxiousness, nervousness, insecurity, self-
doubt

Extraversion Sociability, talkativeness, sociability, activity
Conscientiousness Neatness, organization, structure
Agreeableness Politeness, courtesy, popularity, sympathy
Openness Curiosity, thirst for knowledge, creativity, 

interest
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on the adjusted risk of mortality or resource use [35]. The 
sum of all the weights results in a single comorbidity score 
for each patient.

Statistical analysis

Descriptive statistics, including the mean and standard devi-
ation (SD), were used to represent demographic and outcome 
data. The normality of the outcome scores was assessed with 
the Kolmogorov–Smirnov test. For normally distributed out-
come scores, a paired t-test was used to compare the mean 
scores pre- and postoperatively. QOL score were compared 
using a one-way analysis of variance (ANOVA) for the 
three groups and Student’s t test for two groups. Multiple 
linear regression analyses were conducted to determine the 
effect of preoperative psychological health and personal-
ity on outcome scores, controlling for comorbidity (CCI), 
age, and hearing status. The factors included were selected 
empirically on the basis of the literature research presented 
in the introduction, taking into account previously described 
correlations. A p-value < 0.05 was considered statistically 
significant. Statistical analyses were performed using IBM 
SPSS Statistics 28 (SPSS Inc., Chicago, IL, USA).

Results

This study included 79 patients (35 males and 44 females) 
with a mean age of 57.56 ± 15.96 years (range 21–86 years). 
The dropout rate was 21.8% (22/101 patients). Eleven 
patients (10.89%) did not want to retake the psychometric 

measurements at the follow-up appointment for personal 
reasons. Nine patients (8.91%) did not show up for the 
12-month appointment due to the COVID-19 pandemic, 
but attended later appointments. In 2 patients (1.98%), the 
implant had to be changed due to an implant defect and CI 
rehabilitation had to be restarted. There were no non-users 
among the patients analyzed. The status of the contralateral 
ear is shown in Table 3. The mean CCI score was 1.16 ± 2.30 
(Fig. 2).

Audiological results

The speech perception in quiet, measured at 65 dB SPL, 
improved from 7.1 ± 16.0% to 57.9 ± 27.7% (p < 0.001) 
after cochlear implantation. The word recognition score 
measured at 80 dB SPL improved from 16.3 ± 26.3% to 
70.1 ± 23.5% (p < 0.001) after surgery. The SRT decreased 
from 3.56 ± 7.42 to 0.50 ± 4.03 dB (p < 0.001).

Quality of life

Cochlear implantation resulted in a significantly better total 
NCIQ score (50.1 ± 14.1 versus 67.6 ± 13.7, p < 0.001) post-
operatively (Fig. 3). However, when comparing the preop-
erative and postoperative results, no significant change was 
observed in the WHOQOL-BREF total score (68.9 ± 12.6 
versus 68.5 ± 14.5, p = 0.357) or in the individual subscores 
(Fig. 4). There were no gender-related differences in pre- 
and postoperative NCIQ and WHOQOL-BREF scores 
(Table 4). Significant improvement in NCIQ total scores, 
but not in WHOQOL-BREF total scores, was found for the 

Table 2  Charlson comorbidity index (CCI)

Comorbid conditions CCI weights

Myocardial infarction 0
Congestive heart failure 2
Peripheral vascular disease 0
Cerebrovascular disease 0
Dementia 2
Chronic pulmonary disease 1
Rheumatic disease 1
Peptic ulcer disease 0
Mild liver disease 2
Diabetes without chronic complications 0
Diabetes without chronic complications 1
Paraplegia or hemiplegia 2
Renal disease 1
Any malignancy without metastasis 2
Moderate or severe liver disease 4
Metastastic malignoma 6
AIDS /HIV 4

Table 3  Demographic data (n = 79)

Parameter Frequency out of 
n = 79 (absolute 
number)

Gender Female 55.7% (44)
Male 44.3% (35)

Side Left 59.5% (47)
Right 40,5% (32)

Hearing Status SSD 21.5% (17)
AHL 21.5% (17)
Bilateral hearing loss 57.0% (45)

Hearing solution 
contralateral ear

Hearing Aid 39.7% (31)
Cochlear implant 33.3% (26)
Active Middle Ear Implant 

or Bone Conduction 
Implant

14.1% (11)

None 12.8% (10)
Implant company Cochlear 59.5% (47)

MED-EL 34.2% (27)
Advanced Bionics 6.3% (5)
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senior group and the non-senior patient group. Postoperative 
disease-specific QOL (NCIQ) was significantly better in the 
non-elderly patient group than in the senior group (Table 4). 
No significant difference between the two groups could be 
determined for generic QOL (Table 4). When considering 

patients with different types of hearing loss (SSD, AHL and 
bilateral hearing loss), all three groups of patients showed 
significant improvement in NCIQ scores. However, only 
SSD patients showed a significant improvement in generic 
QOL. While preoperatively there was a significant difference 

Fig. 2  Description of the comorbidity of the included patient group based on the Charlson Comorbidity Index (CCI): absolute number of 
patients (n = 79). Higher values are associated with greater comorbidity

Fig. 3  NCIQ total score: comparison of pre- and postoperative results (n = 79). Higher values indicate a better QOL; ***p ≤ 0.001 for preopera-
tive versus postoperative
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in disease-specific QOL between the SSD and bilateral hear-
ing loss groups, postoperatively there were no significant 
differences in either NCIQ or WHOQOL between the three 
groups analyzed (Table 4).

Psychological health and personality dimensions

It was shown that the expression of the five analyzed person-
ality traits was not changed significantly by cochlear implan-
tation (Fig. 5). Generally, depressiveness (Δ 0.52 ± 3.21, 
p = 0.121) and stress (Δ 0.25 ± 3.21, p = 0.486) measured 
by PHQ-D scores did not change after cochlear implan-
tation (Fig. 6). In our analyzed group of patients, only a 
weak, non-significant association of age and depressiveness 
was found (ß 0.131, p = 0.249, Fig. 7). Of the participants, 
37 (46.8%) had a PHQ-9 score of 5 or greater, indicating 
elevated depressive symptoms preoperatively. Twenty-five 
(31.6%) patients had a stress score exceeding 5, indicat-
ing increased stress levels in these patients. Patients with 
elevated stress symptoms showed significantly lower NCIQ 
scores than patients without a higher stress load (p < 0.01, 
Fig. 8A). The mean postoperative NCIQ scores were signifi-
cantly lower in patients with preoperative depressive symp-
toms than in those without depressive symptoms (p < 0.001, 
Fig. 8B). Disease-specific QOL improved significantly in 
the patient group with increased depressive symptoms (Δ 

16.2 ± 15.5, p < 0.001) and in the patient group without 
increased depressive symptoms (Δ 17.8 ± 14.1, p < 0.001). 
No significant improvement was found for generic QOL 
in either group (Table 4). Generic QOL was significantly 
rated worse preoperatively and postoperatively by the patient 
group with increased depressiveness than by the patients 
without increased depressive symptoms (Table 4). Patients 
with increased stress perception (Δ 16.1 ± 15.2, p < 0.001) 
and patients without increased stress level (Δ 17.5 ± 14.5, 
p < 0.001) showed significant improvement in NCIQ total 
scores but no improvement in generic QOL. The generic 
QOL was scored significantly worse by the patients with 
increased stress level than in the patient group without 
increased stress perception (Table 4).

Multivariate analysis of influencing factors

Multivariate analyses for postoperative disease-specific 
and generic QOL were performed with explanatory vari-
ables, including age, comorbidity, preoperative depres-
siveness, preoperative stress, preoperative personality 
dimensions, and postoperative speech perception in quiet 
and in noise. Due to the stability of personality traits and 
psychological comorbidities identified, the preopera-
tive scores were included in the analysis here as baseline 
parameters. The results of the multiple regression analyses 

Fig. 4  WHOQOL-BREF: comparison of pre- and postoperative results (n = 79); Higher values indicate a better QOL; n.s.: not significant 
(p > 0.05)
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showed that, even when adjusting for all mentioned fac-
tors preoperative stress, postoperative speech recognition 
in noise, and the personality trait openness remained sig-
nificantly associated with NCIQ scores postoperatively 
(Fig. 9). When evaluating the influence of these factors 
on the generic QOL, it was found that, when adjusted for 
the possible influencing factors listed, depressiveness and 
the personality trait neuroticism had the strongest influ-
ence on the generic QOL, along with speech recognition 
in quiet (Fig. 10).

Multivariate analysis was additionally performed strati-
fied by type of hearing loss for the patient group with 
bilateral hearing loss (Figs. 11 and 12) and for the AHL/
SSD group (Figs. 13 and 14). For both patient groups, the 
factor stress turned out to be the predominant influencing 
factor for the disease-specific QOL, according to the over-
all group, after adjustment for the other factors considered. 
When considering the generic QOL, depressiveness was 
the strongest influencing parameter, also stratified by the 
kind of hearing loss, in accordance with the overall group.

Discussion

Satisfactory hearing rehabilitation and improvement 
in quality of life after cochlear implantation have been 
demonstrated in numerous studies [36, 37]. The positive 
impact of cochlear implantation on psychological comor-
bidities or concomitant tinnitus has also been noted in 
some studies [19, 20, 37, 38]. However, previous research 
has rarely considered the importance of mental health and 
personality factors in subjective outcomes. Moreover, in 
the few studies available, depressiveness and personal-
ity have been assessed as individual influencing factors 
[17, 24]. Therefore, this work aimed to evaluate several 
potential parameters as influencing factors in a multivari-
ate analysis of a defined patient group.

In Germany, the prevalence of current depressive 
symptoms is approximately 8.1% (women: 10.2%; men: 
6.1%). In our study, the results of the PHQ-9 identified 37 
(46.8%) patients with depressive symptoms. Thus, patients 

Table 4  Comparison of pre- and postoperative disease-specific QOL and generic QOL stratified by gender, type of hearing loss, and psychologi-
cal comorbidity

AHL asymmetric hearing loss (defined as an interaural asymmetry of more than 30 dB, whereas the better hearing ear has less or equal to 60 dB 
HL and more than 30 dB HL at one or more frequencies across the pure tone average)
SSD single sided deafness (unilateral deafness and contralateral normal hearing with a pure tone average less or equal to 30 dB HL)
1 PHQ 9 < 5, 2PHQ 9 ≥ 5, 3PHQ stress module < 5, 4PHQ stress module ≥ 5
*** p < 0.001, **p < 0.01, *p < 0.05 (preoperative versus postoperative)
##a p < 0.001 significant difference between age groups
## b p < 0.001 significant difference between bilateral hearing loss group and SSD group
#c p < 0.05, ###cp < 0.001 significant difference between patient with and without elevated depressive symptoms
##d p < 0.01, ###cp < 0.001 significant difference between patient with and without elevated stress level

NCIQ WHOQOL-BREF

Preoperative Postoperative Preoperative postoperative

Gender
 Male (n = 35) 49.8 ± 13.1 64.2 ± 12.9 *** 68.6 ± 10.5 66.9 ± 13.46

 Female (n = 44) 50.3 ± 15.1 69.7 ± 13.7 *** 69.0 ± 14.2 69.6 ± 15.3
Age

 < 65 years (n = 49) 51.1 ± 14.8 70.0 ± 13.3*** 68.8 ± 14.5 68.3 ± 16.8
 ≥ 65 years (n = 30) 48.5 ± 12.9 62.7 ± 12.7*** ##a 68.8 ± 8.7 68.6 ± 9.9

Kind of hearing loss
 SSD (n = 17) 59.9 ± 11.2##b 74.4 ± 12.7*** 71.7 ± 7.5 75.0 ± 16.0 *
 AHL (n = 17) 51.7 ± 12.1 65.0 ± 12.6 *** 66.8 ± 10.5 64.0 ± 13.2

 Bilateral hearing loss (n = 45) 46.2 ± 14.2##b 65.6 ± 13.6 *** 68.5 ± 11.2 67.6 ± 13.9
Depressiveness

 Non-elevated  symptoms1 (n = 42) 53.9 14.1 71.7 11.6 *** 74.7 ± 10.2 74.0 ± 13.5
 Elevated  symptoms2 (n = 37) 45.8 13.0#c 62.0 13.8 *** ###c 62.2 ± 11.8 ###c 62.1 ± 13.1 ###c

Stress Stress
 Non-elevated stress level 3 (n = 54) 53.3 ± 14.0 70.8 ± 11.7 *** 72.3 ± 10.8 72.2 ± 12.8

 Elevated stress level 4 (n = 25) 43.1 ± 11.8 ##d 59.2 ± 13.9 *** ###d 61.3 ± 13.0 ###d 60.1 ± 14.7 ###d
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Fig. 5  Characteristics of the personality traits of the patient group (n = 79) based on the Big Five Personality Test (B5T): presentation of stanine 
norm scores pre- and postoperatively. Higher scores are associated with a stronger expression of personality traits; n.s.: not significant (p > 0.05)

Fig. 6  Comparison of depressiveness and stress levels pre- and postoperatively using the PHQ-9 and PHQ stress modules, respectively. Higher 
scores are associated with higher depressiveness and stress levels; n.s.: not significant (p > 0.05)
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with significant hearing impairment appear to have a 
higher prevalence of depressive disorders and psychologi-
cal comorbidity, consistent with the findings of previous 
studies [7, 39–42]. Thomas reported a depression rate of 
41% in hearing-impaired patients in 1984n [39]. Knutson 
& Lansing found a 4.8 times higher rate of depression 
in patients with profound hearing loss [41]. Sherbourne 
et al. (2002) even showed a depression rate of 61% in the 
hearing-impaired group [40]. In a younger group of hear-
ing-impaired patients, a depression rate of 17% was found, 
with another 30% assigned to the at-risk group [42]. Dif-
ferent prevalence rates can also be attributed to different 
definitions of depression or divergent cut-off values of the 
measurement instruments. In our study, a cut-off value of 
5 was defined according to the PHQ-D manual. Despite 
improvement in disease-specific QOL, our study showed 
no significant improvement in depressiveness. Thus, the 
results indicate that cochlear implantation cannot be 
expected to have a generalized positive influence on the 
mental state of patients. The finding that depressiveness 
as a multifactorially triggered psychological comorbidity 
is not affected by the improvement in ear symptoms and 
hearing function alone was confirmed in comparable stud-
ies [13, 43, 44]. The generic quality of life, measured by 
the WHOQOL-BREF, was stable in the total group during 
the study period. For our patient group, preoperative and 

postoperative QOL in the individual subdomains of the 
WHOQOL-BREF shows worse QOL compared to the gen-
eral population [45]. Stratified by type of hearing loss, our 
study showed that the SSD group alone showed improve-
ment in overall QOL. When considering the different hear-
ing loss groups, it was found that the bilaterally hearing-
impaired patient group had worse disease-specific QOL 
preoperatively, which is consistent with further research 
by Olze et al. (2022) [20]. Postoperatively, no differences 
were observed after 1 year. Olze et al. (2022) also showed 
that disease-specific QOL equalized between the groups 
after 6 months [20].

The hypothesis that depressiveness negatively influences 
QOL in CI patients could only be partially confirmed within 
the present analyses. Depressiveness was shown to be the 
strongest negative influencing factor for overall postopera-
tive QOL measured by WHOQOL-BREF but did not reach 
the defined significance level, probably due to the multicol-
linearity between depressiveness and the second strongest 
influencing factor, neuroticism. Within the analyzed patient 
group, those with relevant depressive symptoms had sig-
nificantly worse disease-specific QOL than those without 
depressive symptoms. However, this effect was dimin-
ished after adjustment for somatic comorbidities, personal-
ity traits, stress, and audiological performance. Although 
depressive disorders have been shown to negatively impact 

Fig. 7  Association of preoperative depressiveness and patient age (total group, n = 79)
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QOL in patients with hearing disorders [13, 17], this study 
showed that for CI patients, the impact appears significantly 
greater for general QOL than for disease-specific QOL.

Our study identified at least two of five personality 
traits (neuroticism, openness) as significantly correlated 

with postoperative QOL. Notably, the personality trait of 
openness was associated with better postoperative disease-
specific QOL. Recent research in this context indicates that 
patients with hearing impairment have significantly lower 
scores for openness than patients with normal hearing [24, 

Fig. 8  Postoperative assessment of the NCIQ: (A) comparison of 
patients with preoperative minimally pronounced psychosocial stress-
ors (PHQ stress module < 5) versus patients with more pronounced 
stressors (PHQ stress module ≥ 5); (B) comparison of patients with 

preoperative non-minimal depressive symptoms (PHQ-9 < 5) ver-
sus patients with depressive symptoms (PHQ-9 ≥ 5); ***p ≤ 0.001, 
**p ≤ 0.01
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Fig. 9  Multiple regression analysis of factors influencing postoperative NCIQ (overall group, n = 79); CCI: Charlson Comorbidity Index; Data 
shown are mean ± SD; ß regression coefficient; ***p ≤ 0.001, *p ≤ 0.05

Fig. 10  Multiple regression analysis of factors influencing postoperative WHOQOL-BREF (overall group, n = 79); CCI: Charlson Comorbidity 
Index; Data shown are mean ± SD; ß regression coefficient; ***p ≤ 0.001, *p ≤ 0.05, n.s.: not significant (p > 0.05)
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Fig. 11  Multiple regression analysis of factors influencing postoperative NCIQ (bilateral hearing loss group, n = 45); CCI: Charlson Comorbid-
ity Index; Data shown are mean ± SD; ß regression coefficient; ***p ≤ 0.001, **p ≤ 0.01

Fig. 12  Multiple regression analysis of factors influencing postoperative WHOQOL-BREF (bilateral hearing loss group, n = 45); CCI: Charlson 
Comorbidity Index; Data shown are mean ± SD; ß regression coefficient; n.s.: not significant (p > 0.05)
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Fig. 13  Multiple regression analysis of factors influencing postoperative NCIQ (AHL/SSD group, n = 34); CCI: Charlson Comorbidity Index; 
Data shown are mean ± SD; ß regression coefficient; ***p ≤ 0.001, *p ≤ 0.05

Fig. 14  Multiple regression analysis of factors influencing postoperative WHOQOL-BREF (AHL/SSD group, n = 34); CCI: Charlson Comorbid-
ity Index; Data shown are mean ± SD; ß regression coefficient; n.s.: not significant (p > 0.05)
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46]. Previous studies have shown that personality also plays 
a crucial role in rehabilitation after medical interventions 
and that different personality types subjectively rate their 
QOL differently. A review of 76 English-language stud-
ies showed a close correlation between different personal-
ity dimensions and the subjective perception of QOL [14]. 
This review also confirmed that the personality trait open-
ness was associated with better QOL scores, whereas neu-
roticism was a negative predictor. However, no increase in 
patients’ openness due to adequate hearing rehabilitation 
could be shown, consistent with previous studies [24, 47]. 
When evaluating the association between personality traits 
and QOL, it should be noted that overlaps exist in the opera-
tionalization of the constructs and scale items. Therefore, 
the association is expected to apply more strongly to the 
psychosocial than to the physical subscales of the QOL [14]. 
The present study found that patients with a higher degree 
of neuroticism rated their general QOL as worse. This could 
not be demonstrated for disease-specific QOL. Presumably, 
this is because psychosocial symptoms are more strongly 
presented in the WHOQOL-BREF than in the NCIQ. It is 
well known that individuals with high neuroticism are more 
prone to sadness, anxiety, vulnerability, and negative emo-
tions [48]. Additionally, previous research has highlighted 
neuroticism as a predictor of depressiveness and perceived 
stress [25, 26].

Our study found perceived stress to be the strongest 
negative predictor of disease-specific QOL. Patients with 
severe hearing impairment show a high degree of suffering 
regarding stress-related disorders compared to those with 
normal hearing [49]. Previous research indicated that in 
hard-of-hearing individuals, the extent of hearing impair-
ment, quality of life, and perceived stress were related to 
each other and to coping expectations [50]. The mean pro-
portion of CI patients burdened by higher stress perception 
measured within this study was 31.6%, a slightly increased 
but nearly identical proportion to a cross-section of the Euro-
pean population during the COVID-19 pandemic (27.41%) 
[51]. In contrast to previous studies demonstrating the posi-
tive effects of cochlear implantation on stress perception, 
no reduction in stress perception was found in the patient 
group analyzed here [12, 17, 43, 52]. Since the data col-
lection period also coincided with the peak of the COVID-
19 pandemic, it cannot be excluded that the simultaneous 
requirements for social isolation, mandatory masking, and 
social restrictions contributed to the constant stress percep-
tion and constant depressiveness despite improved hearing. 
Nevertheless, a survey of 48 adult CI users revealed that the 
social isolation enforced by the COVID-19 pandemic also 
had positive aspects for hard-of-hearing people: for example, 
a calmer environment with less disturbing noise and fewer 
confrontations with frightening conversational situations 
[53].

Despite the knowledge of the influence of personality 
traits and mental health on QOL, minimal research has 
been devoted to managing psychological distress in patients 
before/after cochlear implantation. Here, it is important to 
investigate how (therapeutic) management of psychological 
comorbidities may influence QOL after surgery. However, 
our results suggest that modulating stress perception, per-
sonality traits, and mood state may provide new methods 
of improving QOL in patients with CI. The expansion of 
the therapeutic spectrum and multiprofessionality realized 
in many centers in recent years is a significant prerequisite 
for implementing the postulated biopsychosocial model [54]. 
Psychological counseling and guidance throughout the entire 
process of CI rehabilitation are thus essential for motivation 
and a basic attitude toward the therapeutic work as well as 
hearing impairment generally.

When considering patient age, our study showed that 
patients in both age groups assessed benefited from coch-
lear implantation in terms of disease-specific QOL. Previous 
studies confirmed the success of CI fitting in patient groups 
aged above 65 years [18, 55, 56]. Analogous to a previous 
study, multivariate analysis of the overall group showed no 
significant influence of age on QOL [11]. In another study, 
better QOL was determined even at older ages compared to 
the younger patient group [55]. However, a further multi-
variate analysis considering social aspects showed a nega-
tive age effect [10]. In our multivariate analysis, a negative 
effect on disease-specific QOL was found only for the group 
of patients with bilateral hearing loss. Thus, based on the 
data collected as well as previous literature, age cannot be 
used unreflectively to predict the expected subjective ben-
efit for QOL after implantation. This fact again underlines 
that no age limits are provided in the current guidelines 
for cochlear implantation. It should be noted that we used 
the WHOQOL-BREF for all age groups. The WHOQOL-
OLD, which is available especially for the elderly, was not 
used because it usually has to be handled together with the 
WHOQOL-BREF, which represents an additional time bur-
den for the elderly patients. The WHOQOL-AGE, which 
is now available, may be able to circumvent this problem. 
However, there is currently no validated version available in 
German and a cross-national validation is pending [57, 58].

Clinical observations show that comorbidities can rep-
resent an enormous additional burden for patients. The fact 
that the additional burden caused by comorbidities some-
times negatively impacts QOL has been described in studies 
of patients with bronchial and breast carcinoma [27, 28]. 
Although approximately 43% of the patients in the present 
study had one or more of the comorbidities assessed with 
the CCI, no significant influence on disease-specific or gen-
eral QOL could be determined in the overall patient group. 
Identical results were also obtained when analyzing the QOL 
of patients after rehabilitative middle ear surgery [13]. The 
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ambiguous influence of comorbidities on QOL might be due 
to the heterogeneity of the individual comorbidities assessed 
with the CCI, the different stages of disease, and the widely 
varying therapies for the respective concomitant diseases.

Although stress was found to be a significant influencing 
factor for disease-specific QOL and depressiveness a sig-
nificant predictor of generic QOL, it should be considered 
that a bidirectional relationship exists between the factors, 
and further studies should explore this more deeply. Due 
to the highly complex and differing definitions of “stress,” 
many measurement instruments exist for determining stress 
levels. With the PHQ-D stress module, only one screening 
instrument, which is also widely used in the clinical setting, 
was used in the present study. Previous studies have shown 
that, despite its brevity, this is a reliable measurement instru-
ment that can primarily be processed quickly by patients 
[59]. The severity of depressiveness was also assessed with a 
screening instrument, with the PHQ-9 having high sensitiv-
ity and specificity for detecting depressive symptoms [33]. 
Furthermore, we did not consider whether our patients were 
already undergoing psychotherapeutic or medication-based 
treatment.

It must be acknowledged that all psychometric record-
ings are self-reported by patients. No diagnostic interviews 
or even psychological/psychotherapeutic assessments were 
performed. The data collection was based on a very hetero-
geneous group of patients. The age structure, hearing his-
tory, and hearing configuration differed and could only be 
partially incorporated into the influencing factors. We did 
not include factors in our analysis that could be potential 
predictors of QOL. For example, we did not specifically ana-
lyze the factors of tinnitus, anxiety disorders, social factors, 
coping, or vestibular symptoms. Based on the psychologi-
cal influence parameters identified in this study, the model 
should be expanded to include these factors in a structured 
manner in follow-up studies.

The present study confirmed that the postoperative satis-
faction of patients after cochlear implantation is significantly 
moderated by psychometric factors. Thus, the importance 
and potential of multiprofessional counseling during pre-
diagnosis and within rehabilitation should be emphasized 
at this point [3, 4, 60, 61]. Although the current guideline 
for the therapy and rehabilitation process with CI mentions 
integrating psychosocial counseling services, these are not 
yet standard, established components of all therapy and reha-
bilitation concepts. The results of this study show that an 
interdisciplinary therapy concept with audiological, medical, 
hearing therapy, and particularly, psychological components 
is needed to realize patients’ and practitioners’ expectations 
regarding CI care and identify possible negative predictors 
such as psychological disorders. Against this background, 
the need to integrate appropriate screening instruments into 
the pre-diagnostic and rehabilitation processes is noted. 

If psychiatric disorders or distinct personality structures 
associated with negative traits are detectable with psycho-
metric evaluation questionnaires preoperatively or during 
postoperative follow-up, interdisciplinary cooperation with 
outpatient psychiatric or psychosomatic co-care should be 
encouraged and initiated in future practice.

Conclusion

Depressive disorders are more prevalent in patients with 
severe to profound hearing loss. A high expression of the 
personality trait neuroticism and an additional depressive 
disorder lead to worse generic postoperative QOL after 
cochlear implantation. Conversely, disease-specific QOL is 
mainly influenced by individual stress perception. There-
fore, as well as improvements in screening, diagnosis, and 
treatment of patients with comorbid depressive disorders, 
assessment of stress levels and personality traits is needed 
throughout cochlear implantation and rehabilitation. If no 
improvement in QOL is determined after cochlear implan-
tation despite simultaneous improvement in hearing status, 
a previously unrecognized depressive disorder, increased 
stress load, or high or low expression of personality traits 
should be considered.

Author contributions SL gave the idea of the study and supervised and 
helped with measures and analysis and wrote the manuscript. Material 
preparation, data collection and analysis were performed by PS and 
JM. TZ und MN commented on previous versions of the manuscript. 
All authors read and approved the final manuscript.

Funding Open Access funding enabled and organized by Projekt 
DEAL. The authors declare that no funds, grants, or other support 
were received during the preparation of this manuscript.

Data availability The original data can be provided upon request.

Declarations 

Conflict of interest All authors declare they have no financial interests.

Ethics approval This study was performed in line with the principles 
of the Declaration of Helsinki. Approval was granted by the Ethics 
Committee of the Technische Universität Dresden (EK-247062020).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

http://creativecommons.org/licenses/by/4.0/


1733European Archives of Oto-Rhino-Laryngology (2024) 281:1717–1734 

1 3

References

 1. Chadha S, Kamenov K, Cieza A (2021) The world report on hear-
ing, 2021. Bull World Health Organ 99:242-242A. https:// doi. org/ 
10. 2471/ BLT. 21. 285643

 2. Lenarz T, Büchner A, Illg A (2022) Cochlear implantation: con-
cept, results outcomes and quality of life. Laryngorhinootologie 
101:S36–S78. https:// doi. org/ 10. 1055/a- 1731- 9321

 3. Deutsche Gesellschaft für Hals-Nasen-Ohren-Heilkunde, Kopf- 
und Hals-Chirurgie e.V. (DGHNO-KHC) S2k-Leitlinie “Cochlea-
Implantat Versorgung” (gültig bis 30.10.2025), AWMF-Regis-
ter-Nr. 017 - 071. https:// www. awmf. org/ uploa ds/ tx_ szlei tlini en/ 
017- 071l_ S2k_ Cochl ea- Impla ntat- Verso rgung. Accessed 16 Apr 
2021

 4. Deutsche Gesellschaft für Hals-Nasen-Ohren-Heilkunde, Kopf- 
und Hals-Chirurgie e.V. (DGHNO-KHC) (2021) Weißbuch 
Cochlea-Implantat(CI)-Versorgung. https:// cdn. hno. org/ media/ 
2021/ ci- weiss buch- 20- inkl- anlag en- daten blocke- und- zeitp unkte- 
daten erheb ung- mit- logo- 05- 05- 21. pdf. Accessed 24 Oct 2021

 5. Capretta NR, Moberly AC (2016) Does quality of life depend on 
speech recognition performance for adult cochlear implant users? 
Laryngoscope 126:699–706. https:// doi. org/ 10. 1002/ lary. 25525

 6. Vasil KJ, Lewis J, Tamati T et al (2020) How does quality of life 
relate to auditory abilities? A subitem analysis of the nijmegen 
cochlear implant questionnaire. J Am Acad Audiol 31:292–301. 
https:// doi. org/ 10. 3766/ jaaa. 19047

 7. Cieśla K, Lewandowska M, Skarżyński H (2016) Health-related 
quality of life and mental distress in patients with partial deafness: 
preliminary findings. Eur Arch Otorhinolaryngol 273:767–776. 
https:// doi. org/ 10. 1007/ s00405- 015- 3713-7

 8. Hirschfelder A, Gräbel S, Olze H (2008) The impact of cochlear 
implantation on quality of life: the role of audiologic performance 
and variables. Otolaryngol Head Neck Surg 138:357–362. https:// 
doi. org/ 10. 1016/j. otohns. 2007. 10. 019

 9. Walia A, Bao J, Dwyer N et al (2023) Predictors of short-term 
changes in quality of life after cochlear implantation. Otol Neu-
rotol 44:e146–e154. https:// doi. org/ 10. 1097/ MAO. 00000 00000 
003805

 10. Hallberg LR-M, Ringdahl A, Holmes A, Carver C (2005) Psy-
chological general well-being (quality of life) in patients with 
cochlear implants: importance of social environment and age. Int 
J Audiol 44:706–711. https:// doi. org/ 10. 1080/ 14992 02050 02668 
52

 11. le Roux T, Vinck B, Butler I et al (2017) Predictors of health-
related quality of life in adult cochlear implant recipients in South 
Africa. Int J Audiol 56:16–23. https:// doi. org/ 10. 1080/ 14992 027. 
2016. 12274 82

 12. Olze H, Szczepek AJ, Haupt H et al (2012) The impact of cochlear 
implantation on tinnitus, stress and quality of life in postlingually 
deafened patients. Audiol Neurootol 17:2–11. https:// doi. org/ 10. 
1159/ 00032 3847

 13. Lailach S, Langanke T, Zahnert T et al (2021) Impact of depres-
sive disorders on quality of life after middle ear surgery in patients 
with chronic otitis media. Eur Arch Otorhinolaryngol 278:3217–
3225. https:// doi. org/ 10. 1007/ s00405- 020- 06397-7

 14. Huang I-C, Lee JL, Ketheeswaran P et al (2017) Does personality 
affect health-related quality of life? A systematic review PLoS 
One 12:e0173806. https:// doi. org/ 10. 1371/ journ al. pone. 01738 06

 15. Panda PK, Ramachandran A, Tomar A et al (2023) Prevalence, 
nature, and severity of the psychiatric comorbidities and their 
impact on quality of life in adolescents with Juvenile myoclonic 
epilepsy. Epilepsy Behav 142:109216. https:// doi. org/ 10. 1016/j. 
yebeh. 2023. 109216

 16. Peters E, Hübner J, Katalinic A (2021) Stress, Copingstrat-
egien und gesundheitsbezogene Lebensqualität während der 

Corona-Pandemie im April 2020 in Deutschland. Dtsch Med 
Wochenschr 146:e11–e20. https:// doi. org/ 10. 1055/a- 1275- 3792

 17. Olze H, Szczepek AJ, Haupt H et al (2011) Cochlear implantation 
has a positive influence on quality of life, tinnitus, and psychologi-
cal comorbidity. Laryngoscope 121:2220–2227. https:// doi. org/ 
10. 1002/ lary. 22145

 18. Knopke S, Häussler S, Gräbel S et al (2019) Age-dependent psy-
chological factors influencing the outcome of cochlear implanta-
tion in elderly patients. Otol Neurotol 40:e441–e453. https:// doi. 
org/ 10. 1097/ MAO. 00000 00000 002179

 19. Brüggemann P, Szczepek AJ, Klee K et al (2017) In patients 
undergoing cochlear implantation, psychological burden affects 
tinnitus and the overall outcome of auditory rehabilitation. Front 
Hum Neurosci 11:226. https:// doi. org/ 10. 3389/ fnhum. 2017. 00226

 20. Olze H, Ketterer MC, Péus D et al (2022) Effects of auditory 
rehabilitation with cochlear implant on tinnitus prevalence and 
distress, health-related quality of life, subjective hearing and psy-
chological comorbidities: Comparative analysis of patients with 
asymmetric hearing loss (AHL), double-sided (bilateral) deafness 
(DSD), and single-sided (unilateral) deafness (SSD). Front Neurol 
13:1089610. https:// doi. org/ 10. 3389/ fneur. 2022. 10896 10

 21. van Montfort E, Kupper N, Widdershoven J, Denollet J (2018) 
Person-centered analysis of psychological traits to explain hetero-
geneity in patient-reported outcomes of coronary artery disease- 
the THORESCI study. J Affect Disord 236:14–22. https:// doi. org/ 
10. 1016/j. jad. 2018. 04. 072

 22. Zarbo IR, Minacapelli E, Falautano M et al (2016) Personality 
traits predict perceived health-related quality of life in persons 
with multiple sclerosis. Mult Scler 22:551–558. https:// doi. org/ 
10. 1177/ 13524 58515 594045

 23. Chen Y, Wang C, Wang J et al (2016) Association of psychologi-
cal characteristics and functional dyspepsia treatment outcome: a 
case-control study. Gastroenterol Res Pract 2016:5984273. https:// 
doi. org/ 10. 1155/ 2016/ 59842 73

 24. Muigg F, Bliem HR, Holzner B et al (2019) Do personality fac-
tors assessed before cochlear implantation predict hearing-related 
quality of life after cochlear implantation in postlingually deaf-
ened adults? Ear Hear 40:418–425. https:// doi. org/ 10. 1097/ AUD. 
00000 00000 000626

 25. Van Loey NE, Oggel A, Goemanne A-S et al (2014) Cogni-
tive emotion regulation strategies and neuroticism in relation to 
depressive symptoms following burn injury: a longitudinal study 
with a 2-year follow-up. J Behav Med 37:839–848. https:// doi. org/ 
10. 1007/ s10865- 013- 9545-2

 26. Xu C, Xu Y, Xu S et al (2020) Cognitive reappraisal and the 
association between perceived stress and anxiety symptoms in 
COVID-19 isolated people. Front Psychiatry 11:858. https:// doi. 
org/ 10. 3389/ fpsyt. 2020. 00858

 27. Fu MR, Axelrod D, Guth AA et al (2015) Comorbidities and qual-
ity of life among breast cancer survivors: a prospective study. J 
Pers Med 5:229–242. https:// doi. org/ 10. 3390/ jpm50 30229

 28. Zabernigg A, Holzner B, Giesinger J et al (2015) Korrelation 
zwischen Komorbiditäten und Lebensqualität bei Patient(Inn)
en mit Bronchialkarzinom unter Chemotherapie. Pneumologie 
69:P18. https:// doi. org/ 10. 1055/s- 0035- 15519 20

 29. Hinderink JB, Krabbe PF, Van Den Broek P (2000) Development 
and application of a health-related quality-of-life instrument for 
adults with cochlear implants: the Nijmegen cochlear implant 
questionnaire. Otolaryngol-Head Neck Surg 123:756–765. https:// 
doi. org/ 10. 1067/ mhn. 2000. 108203

 30. Plath M, Sand M, van de Weyer PS et al (2021) Validity and reli-
ability of the Nijmegen Cochlear Implant Questionnaire in Ger-
man. HNO. https:// doi. org/ 10. 1007/ s00106- 021- 01114-0

 31. The WHOQOL Group (1998) Development of the World Health 
Organization WHOQOL-BREF quality of life assessment. 

https://doi.org/10.2471/BLT.21.285643
https://doi.org/10.2471/BLT.21.285643
https://doi.org/10.1055/a-1731-9321
https://www.awmf.org/uploads/tx_szleitlinien/017-071l_S2k_Cochlea-Implantat-Versorgung
https://www.awmf.org/uploads/tx_szleitlinien/017-071l_S2k_Cochlea-Implantat-Versorgung
https://cdn.hno.org/media/2021/ci-weissbuch-20-inkl-anlagen-datenblocke-und-zeitpunkte-datenerhebung-mit-logo-05-05-21.pdf
https://cdn.hno.org/media/2021/ci-weissbuch-20-inkl-anlagen-datenblocke-und-zeitpunkte-datenerhebung-mit-logo-05-05-21.pdf
https://cdn.hno.org/media/2021/ci-weissbuch-20-inkl-anlagen-datenblocke-und-zeitpunkte-datenerhebung-mit-logo-05-05-21.pdf
https://doi.org/10.1002/lary.25525
https://doi.org/10.3766/jaaa.19047
https://doi.org/10.1007/s00405-015-3713-7
https://doi.org/10.1016/j.otohns.2007.10.019
https://doi.org/10.1016/j.otohns.2007.10.019
https://doi.org/10.1097/MAO.0000000000003805
https://doi.org/10.1097/MAO.0000000000003805
https://doi.org/10.1080/14992020500266852
https://doi.org/10.1080/14992020500266852
https://doi.org/10.1080/14992027.2016.1227482
https://doi.org/10.1080/14992027.2016.1227482
https://doi.org/10.1159/000323847
https://doi.org/10.1159/000323847
https://doi.org/10.1007/s00405-020-06397-7
https://doi.org/10.1371/journal.pone.0173806
https://doi.org/10.1016/j.yebeh.2023.109216
https://doi.org/10.1016/j.yebeh.2023.109216
https://doi.org/10.1055/a-1275-3792
https://doi.org/10.1002/lary.22145
https://doi.org/10.1002/lary.22145
https://doi.org/10.1097/MAO.0000000000002179
https://doi.org/10.1097/MAO.0000000000002179
https://doi.org/10.3389/fnhum.2017.00226
https://doi.org/10.3389/fneur.2022.1089610
https://doi.org/10.1016/j.jad.2018.04.072
https://doi.org/10.1016/j.jad.2018.04.072
https://doi.org/10.1177/1352458515594045
https://doi.org/10.1177/1352458515594045
https://doi.org/10.1155/2016/5984273
https://doi.org/10.1155/2016/5984273
https://doi.org/10.1097/AUD.0000000000000626
https://doi.org/10.1097/AUD.0000000000000626
https://doi.org/10.1007/s10865-013-9545-2
https://doi.org/10.1007/s10865-013-9545-2
https://doi.org/10.3389/fpsyt.2020.00858
https://doi.org/10.3389/fpsyt.2020.00858
https://doi.org/10.3390/jpm5030229
https://doi.org/10.1055/s-0035-1551920
https://doi.org/10.1067/mhn.2000.108203
https://doi.org/10.1067/mhn.2000.108203
https://doi.org/10.1007/s00106-021-01114-0


1734 European Archives of Oto-Rhino-Laryngology (2024) 281:1717–1734

1 3

Psychol Med 28:551–558. https:// doi. org/ 10. 1017/ s0033 29179 
80066 67

 32. Satow L (2021) B5T®. Big-Five-Persönlichkeitstest [Verfah-
rensdokumentation, Testdokumentation und Fragebogen deutsch, 
englisch, französisch, italienisch, spanisch]. In Leibniz-Institut 
für Psychologie (ZPID) (Hrsg), Open Test Archive Trier: ZPID. 
https:// doi. org/ 10. 23668/ psych archi ves. 4611

 33. Gräfe K, Zipfel S, Herzog W, Löwe B Screening psychischer 
Störungen mit dem “Gesundheitsfragebogen für Patienten (PHQ-
D). 171–181

 34. Guze SB (1995) Diagnostic and Statistical Manual of Mental Dis-
orders, 4th ed. (DSM-IV). AJP 152:1228–1228. https:// doi. org/ 10. 
1176/ ajp. 152.8. 1228

 35. Quan H, Li B, Couris CM, et al (2011) Updating and validating 
the Charlson comorbidity index and score for risk adjustment in 
hospital discharge abstracts using data from 6 countries. Am J 
Epidemiol 173:676–682. https:// doi. org/ 10. 1093/ aje/ kwq433

 36. Ma C, Fried J, Nguyen SA et al (2023) Longitudinal speech rec-
ognition changes after cochlear implant: systematic review and 
meta-analysis. Laryngoscope 133:1014–1024. https:// doi. org/ 10. 
1002/ lary. 30354

 37. Daher GS, Kocharyan A, Dillon MT, Carlson ML (2023) Coch-
lear implantation outcomes in adults with single-sided deafness: a 
systematic review and meta-analysis. Otol Neurotol 44:297–309. 
https:// doi. org/ 10. 1097/ MAO. 00000 00000 003833

 38. Yuen E, Ma C, Nguyen SA et al (2021) The effect of cochlear 
implantation on tinnitus and quality of life: a systematic review 
and meta-analysis. Otol Neurotol 42:1113–1122. https:// doi. org/ 
10. 1097/ MAO. 00000 00000 003172

 39. Thomas AJ (1984) Acquired Hearing Loss: Psychological and 
Psychosocial Implications. Academic Press

 40. Sherbourne K, White L, Fortnuni H (2002) Intensive rehabilitation 
programmes for deafened men and women: an evaluation study. 
Int J Audiol 41:195–201. https:// doi. org/ 10. 3109/ 14992 02020 
90771 83

 41. Knutson JF, Lansing CR (1990) The relationship between commu-
nication problems and psychological difficulties in persons with 
profound acquired hearing loss. J Speech Hear Disord 55:656–
664. https:// doi. org/ 10. 1044/ jshd. 5504. 656

 42. Cejas I, Coto J, Sanchez C et al (2021) Prevalence of depres-
sion and anxiety in adolescents with hearing loss. Otol Neurotol 
42:e470–e475. https:// doi. org/ 10. 1097/ MAO. 00000 00000 003006

 43. Ketterer MC, Knopke S, Häußler SM et al (2018) Asymmetric 
hearing loss and the benefit of cochlear implantation regarding 
speech perception, tinnitus burden and psychological comorbidi-
ties: a prospective follow-up study. Eur Arch Otorhinolaryngol 
275:2683–2693. https:// doi. org/ 10. 1007/ s00405- 018- 5135-9

 44. Knopke S, Gräbel S, Förster-Ruhrmann U et al (2016) Impact of 
cochlear implantation on quality of life and mental comorbidity 
in patients aged 80 years. Laryngoscope 126:2811–2816. https:// 
doi. org/ 10. 1002/ lary. 25993

 45. Hawthorne G, Herrman H, Murphy B (2006) Interpret-
ing the WHOQOL-Brèf: preliminary population norms and 
effect sizes. Soc Indic Res 77:37–59. https:// doi. org/ 10. 1007/ 
s11205- 005- 5552-1

 46. Cox RM, Alexander GC, Gray GA (2005) Who wants a hearing 
aid? Personality profiles of hearing aid seekers. Ear Hear 26:12–
26. https:// doi. org/ 10. 1097/ 00003 446- 20050 2000- 00002

 47. Muigg F, Weichbold VW, Kuehn H et al (2021) Does cochlear 
implantation affect openness-to-experience in profound postlin-
gual hearing loss? J Deaf Stud Deaf Educ 26:142–146. https:// doi. 
org/ 10. 1093/ deafed/ enaa0 31

 48. Guo P, Cui J, Wang Y et al (2020) Spontaneous microstates 
related to effects of low socioeconomic status on neuroticism. 
Sci Rep 10:15710. https:// doi. org/ 10. 1038/ s41598- 020- 72590-7

 49. Fellinger J, Holzinger D, Schoberberger R, Lenz G (2005) Psy-
chosocial characteristics of deaf people: evaluation of data from a 
special outpatient clinic for the deaf. Nervenarzt 76:43–51. https:// 
doi. org/ 10. 1007/ s00115- 004- 1708-5

 50. Nordvik Ø, Heggdal POL, Brännström KJ et al (2021) Importance 
of personality and coping expectancy on patient-reported hearing 
disability, quality of life and distress level: a study of patients 
referred to an audiology service. Health Qual Life Outcomes 
19:168. https:// doi. org/ 10. 1186/ s12955- 021- 01802-z

 51. Mahmud S, Hossain S, Muyeed A et al (2021) The global preva-
lence of depression, anxiety, stress, and insomnia and its changes 
among health professionals during COVID-19 pandemic: A rapid 
systematic review and meta-analysis. Heliyon 7:e07393. https:// 
doi. org/ 10. 1016/j. heliy on. 2021. e07393

 52. Häußler SM, Köpke V, Knopke S et al (2020) Multifactorial posi-
tive influence of cochlear implantation on patients with single-
sided deafness. Laryngoscope 130:500–506. https:// doi. org/ 10. 
1002/ lary. 28007

 53. Dunn CC, Stangl E, Oleson J et al (2021) The influence of forced 
social isolation on the auditory ecology and psychosocial func-
tions of listeners with cochlear implants during COVID-19 miti-
gation efforts. Ear Hear 42:20–28. https:// doi. org/ 10. 1097/ AUD. 
00000 00000 000991

 54. Tucker D, Compton M, Mankoff L, Rulison K (2011) Cochlear 
implant connections: a biopsychosocial audiologic rehabilitation 
program for late-deafened adults with cochlear implants. Per-
spectives on Aural Rehabilitation and Its Instrumentation 18:23. 
https:// doi. org/ 10. 1044/ arii18. 1. 23

 55. Olze H, Gräbel S, Förster U et al (2012) Elderly patients ben-
efit from cochlear implantation regarding auditory rehabilitation, 
quality of life, tinnitus, and stress. Laryngoscope 122:196–203. 
https:// doi. org/ 10. 1002/ lary. 22356

 56. Issing C, Holtz S, Loth AG et al (2022) Long-term effects on 
the quality of life following cochlear implant treatment in older 
patients. Eur Arch Otorhinolaryngol 279:5135–5144. https:// doi. 
org/ 10. 1007/ s00405- 022- 07354-2

 57. Santos D, Abad FJ, Miret M et al (2018) Measurement invari-
ance of the WHOQOL-AGE questionnaire across three European 
countries. Qual Life Res 27:1015–1025. https:// doi. org/ 10. 1007/ 
s11136- 017- 1737-8

 58. Caballero DE, Montini-Ballarin F, Gimenez JM, Urquiza SA 
(2019) Multiscale constitutive model with progressive recruit-
ment for nanofibrous scaffolds. J Mech Behav Biomed Mater 
98:225–234. https:// doi. org/ 10. 1016/j. jmbbm. 2019. 06. 017

 59. Beutel TF, Zwerenz R, Michal M (2018) Psychosocial stress 
impairs health behavior in patients with mental disorders. BMC 
Psychiatry 18:375. https:// doi. org/ 10. 1186/ s12888- 018- 1956-8

 60. Diller G (2009) (Re)habilitation after cochlear implantation. HNO 
57:649–656. https:// doi. org/ 10. 1007/ s00106- 009- 1922-3

 61. Zeh R, Baumann U (2015) Stationäre Rehabilitationsmaßnahmen 
bei erwachsenen CI-Trägern. HNO 63:557–576. https:// doi. org/ 10. 
1007/ s00106- 015- 0037-2

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1017/s0033291798006667
https://doi.org/10.1017/s0033291798006667
https://doi.org/10.23668/psycharchives.4611
https://doi.org/10.1176/ajp.152.8.1228
https://doi.org/10.1176/ajp.152.8.1228
https://doi.org/10.1093/aje/kwq433
https://doi.org/10.1002/lary.30354
https://doi.org/10.1002/lary.30354
https://doi.org/10.1097/MAO.0000000000003833
https://doi.org/10.1097/MAO.0000000000003172
https://doi.org/10.1097/MAO.0000000000003172
https://doi.org/10.3109/14992020209077183
https://doi.org/10.3109/14992020209077183
https://doi.org/10.1044/jshd.5504.656
https://doi.org/10.1097/MAO.0000000000003006
https://doi.org/10.1007/s00405-018-5135-9
https://doi.org/10.1002/lary.25993
https://doi.org/10.1002/lary.25993
https://doi.org/10.1007/s11205-005-5552-1
https://doi.org/10.1007/s11205-005-5552-1
https://doi.org/10.1097/00003446-200502000-00002
https://doi.org/10.1093/deafed/enaa031
https://doi.org/10.1093/deafed/enaa031
https://doi.org/10.1038/s41598-020-72590-7
https://doi.org/10.1007/s00115-004-1708-5
https://doi.org/10.1007/s00115-004-1708-5
https://doi.org/10.1186/s12955-021-01802-z
https://doi.org/10.1016/j.heliyon.2021.e07393
https://doi.org/10.1016/j.heliyon.2021.e07393
https://doi.org/10.1002/lary.28007
https://doi.org/10.1002/lary.28007
https://doi.org/10.1097/AUD.0000000000000991
https://doi.org/10.1097/AUD.0000000000000991
https://doi.org/10.1044/arii18.1.23
https://doi.org/10.1002/lary.22356
https://doi.org/10.1007/s00405-022-07354-2
https://doi.org/10.1007/s00405-022-07354-2
https://doi.org/10.1007/s11136-017-1737-8
https://doi.org/10.1007/s11136-017-1737-8
https://doi.org/10.1016/j.jmbbm.2019.06.017
https://doi.org/10.1186/s12888-018-1956-8
https://doi.org/10.1007/s00106-009-1922-3
https://doi.org/10.1007/s00106-015-0037-2
https://doi.org/10.1007/s00106-015-0037-2

	Influence of depressive disorders, stress, and personality traits on quality of life after cochlear implantation
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Patients and methods
	Study design and population
	Audiological assessment
	Quality of life measurement
	Nijmegen cochlear implant questionnaire (NCIQ)
	The world health organization quality of life—best available techniques reference (WHOQOL-BREF)

	Personality assessment
	Psychological health
	Depressiveness
	Stress

	Comorbidity
	Statistical analysis

	Results
	Audiological results
	Quality of life
	Psychological health and personality dimensions
	Multivariate analysis of influencing factors

	Discussion
	Conclusion
	References


