European Archives of Oto-Rhino-Laryngology (2022) 279:2175-2182
https://doi.org/10.1007/500405-021-07191-9

MISCELLANEOUS q

Check for
updates

Cross-cultural adaptation of the Nijmegen cochlear implant
questionnaire into Turkish language: validity, reliability and effects
of demographic variables

Asuman Alniagik' © - Eda Cakmak'® - Okan 0z2

Received: 17 August 2021 / Accepted: 15 November 2021 / Published online: 27 November 2021
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2021

Abstract

Purpose The purpose of this study was to evaluate the validity and reliability of the Turkish version of the Nijmegen Cochlear
Implant Questionnaire (Tr-NCIQ) and reveal the demographic factors contributing to the outcomes.

Methods A group of 118 cochlear implant users aged between 18 and 70 years filled the Tr-NCIQ and the Turkish Hearing
Handicapped Inventory for Adults (the Tr-HHI-Adult) via electronic survey. Cross-cultural adaptation of the Tr-NCIQ was
performed. The reliability and validity of the questionnaire were evaluated utilizing internal consistency coefficient, split-
half method, and predictive validity.

Results The overall Cronbach’s alpha coefficient of the scale was 0.91, and the Spearman-Brown coefficient was 0.91. A
moderately significant and negative correlation was present between the basic sound perception, speech production, self-
esteem, activity, and social interactions subdomain scores and the HHI-Adult scores. Patients with post-lingual onset of
hearing loss had significantly better results than those with pre-lingual onset, in the advanced sound perception subdomain.
In addition, bilateral cochlear implant users had better results than the unilateral and bimodal users in the speech production
subdomain and then the bimodal users in the self-esteem subdomain. There was no effect of age, duration of implant use,
age at implantation, and the daily usage of cochlear implant (CI) on the quality-of-life outcomes.

Conclusion The Tr-NCIQ is a reliable and valid tool to evaluate the subjective quality of life in CI users. In addition, as a
standardized instrument, it can be easily self-administered both in clinical practice and for research purposes.

Keywords Cochlear implant - Questionnaire - Health-related quality of life

Introduction

Cochlear implantation is a well-accepted treatment method
to compensate for severe to profound sensorineural hearing
loss [1]. The improvements in both speech performance and
quality of life (QoL) in cochlear implant (CI) users are con-
sidered two main outcomes for the effectiveness and success
of a CI [2, 3]. CI technology provides easy access to speech
sounds by providing adequate environmental stimulation,
leading to an improvement in the speech understanding of
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its users [4]. The speech performance improvement thanks
to the use of CI directly reduces or eliminates the adverse
effects of hearing loss on self-esteem, daily-life activities,
and social functioning [5].

Despite technological advances in surgical techniques, elec-
trode designs, sound processors, programming methods, and
even rehabilitation recently, CI users can differ in terms of
speech understanding and QoL outcomes [3]. Individual vari-
ability such as age [6], cognitive skills [7], the duration of the
auditory deprivation [8], the use of hearing aid before CI [9,
10], age of implantation [9, 11], and low-frequency residual
hearing [12] can affect both access to sounds and QoL after
implantation. The effects of these factors on auditory and lan-
guage development have been evaluated by behavioral test
methods such as a response to environmental sounds (13),
speech recognition threshold (SRT) [14], speech recognition
score (SRS) [15], and sentence tests in noise [16]. To assess
the impact and effectiveness of CI on QoL and to examine the
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relationship between individual factors and different psycho-
social domains in terms of CI usage, different self-reported
QoL instruments were used [17-19].

The subjective benefits of a cochlear implant can be deter-
mined using generic-based or disease-specific health-related
QoL instruments in nature. Generic-based tools were devel-
oped to evaluate a wide range of health problems not specific
to the effects of a particular disease itself or the treatment
process of this disease on QoL. For example, Patient Qual-
ity of Life Form [20], Health Utilities Index [21], Center of
Epidemiologic Studies-Depression Scale [22], and Glasgow
Benefit Inventory (GBI) [23] are generic-based instruments
commonly used to assess health-related QoL in CI users.
Although these instruments provide valuable information
about various aspects of cochlear implantation, as they can-
not evaluate the effects of CI on auditory functions and/
or QoL as a whole, several reports have recommended the
use of different combinations of them [24, 25]. However,
instruments specific to QoL assessment associated with a
particular disease and/or treatment in a particular population
provide a more accurate and more effective information. For
this reason, Hinderink, Krabbe and Broek [21] developed
the Nijmegen Cochlear Implant Questionnaire (NCIQ), a
disease-specific instrument to assess both speech and health-
related QoL issues for CI users [17]. Additionally, on NCIQ
reports, the cost—benefit consequences of the CI intervention
as well as the effects of technological developments and the
auditory rehabilitation process on the QoL of adult CI users
were evaluated in detail.

It is necessary to scientifically show that an instrument
is an internationally valid and reliable tool to determine the
language/culture-specific variables. The NCIQ, providing
valuable information in determining the needs and success
levels of adult CI implant users both in clinical and real-life
conditions, has been adapted to different languages, includ-
ing Chinese [26], Spanish [27], Italian [28], and Brazilian-
Portuguese [29], and psychometrically analyzed.

No measurement tool evaluates the speech and QoL vari-
ations of adult CI users in Turkey to date. Therefore, the
main purpose of this study is to adapt the NCIQ into the
Turkish language and to determine the reliability and pre-
dictive validity of the Turkish version of the NCIQ (the Tr-
NCIQ) as a quantifiable self-assessment health-related QoL
in adult CI users. It was hypothesized that the Tr-NCIQ is
both a reliable and valid instrument.

Methods

This study included 118 CI users (62 females and 56 males)
aged between 18 and 70 years. All participants had at least
6 months of CI experience. Demographic data are provided
in Table 1. Descriptive statistics are presented in Table 2.
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The NCIQ was constructed in three domains (physi-
cal, social and psychological) including six subdomains:
basic sound perception, advanced sound perception, speech
production, self-esteem, activity, and social interactions.
Each subdomain covers ten items. The NCIQ, prepared in
a 5-point Likert form, consists of a total of 60 items' [17].
The first 55 items include “never (1), sometimes (2), regu-
larly (3), usually (4), always (5),” and the remaining 5 items
include “no (1), poor (2), moderate (3), good (4), fairly
good (5)” response options. The sixth response category
“not applicable (N/A)” is available in case the item is not
suitable for the patients. To obtain a total score for each
subdomain, participant’s responses are categorized as (1=0,
2=25,3=50,4="75, and 5=100), then the scores from
each 10-item subdomain are summed, and divided by the
number of answered items. A higher score on the question-
naire shows a better QoL.

Cross-cultural adaptation of the NCIQ (with the courtesy
of Dr. Hinderink et al.) was performed using the combination
of back-translation and committee methods following cul-
tural guidelines [30]. The professional translators conducted
the two-way translations (English to Turkish and Turkish
to English) for semantic evaluation of the Tr-NCIQ. Two
experts, one of whom is a specialist in linguistics, evaluated
these two translations and offered necessary arrangements.
Then, the two experts in the field of audiology examined the
suitability of the items. Both audiologists agreed that 58 of
the 60 items were appropriate. The fit index was calculated
as 97%. The other two items were changed as two audiolo-
gists suggested. In a pilot study, 19 CI users filled the ques-
tionnaire to evaluate the comprehensibility of the items and
the scope of the Turkish translation. After minor corrections,
the Tr-NCIQ took its final form.

The Turkish short version of the Hearing Handicap
Inventory for Adults (the Tr-HHI-Adult) [31] was used to
evaluate the predictive validity of the Tr-NCIQ. Participants
completed the Tr-NCIQ and Tr-HHI-Adult as an electronic
survey. The survey link was shared on social media to reach
associations and groups of CI users.

Ethics committee approval was received from the
Bagkent University Institutional Review Board and Eth-
ics Committee (Protocol No: KA18/399). The purpose
and terms of participation in the study was explained and
informed consent was obtained from all participants by
checking the option “I agree to voluntarily participate in
this study”.

Statistical analysis

Statistical Package for the Social Sciences (SPSS) version
25.0 (IBM Corp, Armonk, NY, USA) was used. The Kol-
mogorov—Smirnov and Levene tests were used to evalu-
ate the normality distribution and the homogeneity of the
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Table 1 Demographic variables

.. Number (1) Percentage (%)
of participants

Hearing status with CI
Bimodal 78 68
Bilateral 15 13
Unilateral 21 19

Implanted ear
Right 68 58
Left 34 29
Bilateral 15 13

History of hearing loss
Convulsion 21 20
Congenital 19 18
Idiopathic 16 15
Meningitis 8 7
Consanguineous marriage 7 6
Genetic 6 5
Sudden 4 4
Kidney problems 4 4
Trauma 4 4
Iatrogenic 3 3
Middle ear problems 3 3
Pressure 2 2
Others (Acoustic Trauma, Paralysis, Large Vestibular Aqueduct Syn- 10 9

drome, Hypoxia, Mumps, Meniere, Ototoxicity, Chickenpox)

Daily implant usage duration (hours)
5-9 2 2
10-12 17 15
13-16 51 43
17 and above 47 40

Table 2 Descriptive statistics of participants (in years)

Mean + SD Minimum Maximum
Hearing loss onset 7.63+11.47 0 45
Implantation age 24.05 £ 1497 1 67
Duration of implant use 7.96 + 6.79 1 26
Duration of hearing aid 1299 +11.27 0 45

use before cochlear
implant

variances, respectively. The reliability of the Tr-NCIQ was
calculated using the internal consistency coefficient and
split-half methods. To predict the validity, the relationship
between the subdomain scores of Tr-NCIQ and Tr-HHI-
Adult was evaluated with Spearman’s correlation coef-
ficient. Independent samples’ ¢-test was used to compare
the Tr-NCIQ scores of pre- and post-lingual CI users. The
subdomain scores for bimodal, bilateral, and unilateral CI
usage were compared with one-way ANOVA. Spearman’s »
correlation between subdomain scores of Tr-NCIQ and age

of implantation/duration of implant use/duration of hearing
aid use was examined. All statistical tests are conducted at
the @=0.05 significance level.

Results

Both the overall Cronbach alpha and the Spearman-Brown
coefficients were 0.91. The Cronbach’s alpha coefficients for
each subdomain are presented in Table 3. Cronbach’s alpha
coefficient of the subdomains was above 0.70, indicating
good internal consistency.

The relationship between the HHI-Adult and the Tr-NCIQ
scores was examined on 43 individuals to evaluate the valid-
ity of the questionnaire. No significant correlation was found
between the scores of advanced sound perception subdomain
and HHI-Adult scores. A moderately significant and nega-
tive correlation was present between the basic sound per-
ception, speech production, self-esteem, activity, and social
interactions subdomain and the HHI-Adult scores (Table 4).
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Table 3 Reliability results of the Turkish version of the Nijmegen
Cochlear Implant Questionnaire

Subdomain Cronbach’s
alpha (a)
Basic sound perception 0.84
Advanced sound perception 0.78
Speech production 0.78
Self-esteem 0.76
Activity 0.90
Social interactions 0.70

Table 4 The statistical analysis between the subdomain scores of the
Turkish version of the Nijmegen Cochlear Implant Questionnaire and
the scores of the Hearing Handicap Inventory for adults

Subdomain HHI-adult (n=43)

Spearman’s rho P
Basic sound perception —-045 0.003*
Advanced sound perception —0.28 0.072
Speech production —-0.57 <0.001%*
Self-esteem —0.69 <0.001%*
Activity -0.61 <0.001%*
Social interactions —0.56 <0.001%*

HHI-adult Hearing Handicap Inventory for adults
*p<0.01
**p<0.001

A significant and negative correlation indicates a tendency
that the quality of life decreases as the hearing impairment
increases (Fig. 1).

The Tr-NCIQ scores were evaluated in terms of demo-
graphic and descriptive statistics data. The scores of each
subdomain were analyzed concerning the onset of hearing
loss. The independent samples ¢ test indicated a statistically
significant difference between the pre- and post-lingual
groups only in the advanced sound perception subdomain
[t (113)=-2.19, p=0.030] (Table 5). The 95% confidence
interval for the scores in terms of pre- and post-lingual
scores are presented in Fig. 2. One-way ANOVA test
revealed a significant difference between speech produc-
tion and self-esteem subdomain scores in terms of bimodal,
bilateral and unilateral CI use [F (2;111)=6.54, p=0.002;
F(2.111)=3.47, p=0.034, respectively] (Table 6). Accord-
ing to the Tukey HSD test, bilateral implant users differ
in speech production subdomain compared to other groups
(p=0.02 for bilateral and bimodal comparison; p=0.010 for
bilateral and unilateral comparison). Additionally, a signifi-
cant difference existed between the self-esteem subdomain
scores of bilateral and bimodal CI users (p =0.026). Spear-
man’s r test results did not reveal a significant relationship
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between the subdomains of the Tr-NCIQ and any variable
such as duration of implant use, the age of implantation, and
the daily use of CIL.

Discussion

In this study, the psychometric properties of the Tr-NCIQ
and the effects of demographic variables in adult CI users
were examined. The results indicated good internal consist-
ency and moderate predictive validity.

Both overall Cronbach’s a coefficient and the split-half
reliability of the Tr-NCIQ were 0.91. The Cronbach’s a coef-
ficients for the subdomains were above 0.70. The lowest
coefficient was the social interactions subdomain with 0.70,
and the activity subdomain had the highest coefficient: 0.90.
These findings are similar to the original study [17], Spanish
[27], Italian [28], and Brazilian [29] translations. Addition-
ally, a high degree of internal consistency indicates that Tr-
NCIQ is a reliable tool for determining the benefit from a CIL.

The NCIQ is based on the classical test theory concept,
where each item is considered equally important. There are
no weighted scores in the NCIQ, and every step between the
response categories is considered equal. NCIQ has a concept
consisting of ten items in each subdomain [17]. In evaluating
the quality of life of CI users, the number of items in the sub-
domains are wide enough to cover all life activities, which,
enables the whole quality of life of CI users to be questioned
reliably. However, it can be restrictive for the validity study
of the questionnaire. In particular, the necessity of reaching
a large number of participants to perform a factor analysis
(FA), for example, the need for at least 10 times the number
of items for 60 items limited the conduct of the FA in our
study. A confirmatory factor analysis with 118 participants
to evaluate the construct validity in our study revealed no
clear pattern as in the Spanish version [27]. Therefore, to
estimate the validity, we examined the relationship between
Tr-HHI-Adult and Tr-NCIQ scores. The fact that there was a
moderately significant and negative relationship between the
HHI-Adult scores and the scores of all subdomains, except
for advanced sound perception indicates that the quality of
life tends to decrease as hearing loss increases. This also
shows the indication of the predictive validity of the Tr-
NCIQ. However, further studies with a large population are
needed to support the validity of the questionnaire.

The analysis of the relationship between demographic
data and Tr-NCIQ sub-domains showed that the use of
CI was not associated with the duration of implant use,
age at implantation, and daily implant use. Although we
cannot generalize the results, the Tr-NCIQ gave us some
distinct information regarding the impact of CI use on
quality of life overall. First, CI users with the post-lingual
onset of hearing loss had significantly higher scores, which
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Tablg 5 Corr}parison.s. of Subdomain Group (n) Mean + SD t P
Turkish version of Nijmegen
Cochlear Implant Questionnaire  Bagic sound perception Prelingual (n=72) 66.90 + 18.62 - 061 0.545
scores in pre- and post-lingual Postlingual (n=43) 69.09 + 18.92
CI users U
Advanced sound perception Prelingual (n=72) 68.64 +16.41 -2.19 0.030*
Postlingual (n=43) 7591 +18.45
Speech production Prelingual (n=72) 59.79 +17.97 —0.05 0.964
Postlingual (n=43) 59.95+20.11
Self-esteem Prelingual (n=72) 61.63 +16.31 0.04 0.965
Postlingual (n=43) 61.47 +20.24
Activity Prelingual (n=72) 73.22 +17.42 0.12 0.905
Postlingual (n=43) 72.79 +20.96
Social interactions Prelingual (n=72) 64.65 + 13.08 —-0.13 0.901
Postlingual (n=43) 65.00 + 16.38

*p<0.01

indicates a better quality of life, than those with pre-lin-
gual onset, in the advanced sound perception subdomain.
Second, bilateral CI users had higher scores than unilateral
and bimodal users in the speech production subdomain
and then the bimodal users in the self-esteem subdomain.
Although the number of bilateral CI users was small in
this study, differences in speech production subdomain
scores of bilateral CI users compared to those of bimodal

and unilateral CI users showed both the reliability of the
questionnaire and the positive effects of bilateral CI use
on QoL. These data are consistent with the new reports
[32]. Additionally, the highest scores in Tr-NCIQ were
obtained in activity (in social domain) and basic sound
perception (in physical domain), respectively. Advanced
sound perception and speech production sub-domains (in
physical domain) followed them. Also, previous reports
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Table. 6 Stat?stical ar{alysis of Subdomain Group (n) Mean + SD 95% CI F P
Turkish version of Nijmegen
Cochlear Implant Questionnaire  Basic sound perception Bimodal 66.91 + 17.64 [62.93-70.89]  2.01 0.139
scores in bimodal, bilateral and Bilateral 75.67 + 12.69 [68.64-82.69]
unilateral CI users
Unilateral 63.38 +24.54 [52.21-74.55]
Advanced sound perception Bimodal 70.44 +17.62 [66.46-74.41] 1.66 0.194
Bilateral 78.53 +13.21 [71.22-85.85]
Unilateral 68.81 +17.46 [60.86-76.76]
Speech production Bimodal 57.71+16.32 [54.03-61.38] 6.54 0.002*
Bilateral 75.00+17.18 [65.48-84.52]
Unilateral 57.57 +20.70 [48.15-66.99]
Self-esteem Bimodal 59.36 + 16.19 [55.71-63.01] 3.47 0.034*
Bilateral 72.13+12.43 [65.25-79.02]
Unilateral 61.19 +22.89 [50.77-71.61]
Activity Bimodal 71.26 +17.18 [67.38-75.13] 1.04 0.357
Bilateral 77.67+15.12 [69.30-86.04]
Unilateral 75.24 +2191 [65.26-85.21]
Social interactions Bimodal 63.10 + 14.68 [59.79-66.41] 2.12 0.125
Bilateral 70.67 +11.10 [64.52-76.81]
Unilateral 66.86 + 13.12 [60.88-72.83]

Bimodal (n="78); Bilateral (n=15); Unilateral (n=21)

p<0.01

have shown that the use of CI positively affects the qual-
ity of life, especially in these areas. [33—35]. Evaluating
all these Tr-NCIQ results together showed that using a
disease-specific measurement tool instead of a generic-
based provides a more accurate and effective information
about the issue related with QoL.

@ Springer

Regarding the administration of the Tr-NCIQ, although
the number of items was too much, the participants gave
positive feedback that the questions were easy to understand
and many aspects of their lives were well questioned.

The evaluation of the quality of life, employing the
NCIQ pre- and post-CI has been examined in detail in
previous studies [9, 25, 32], where a significant increase
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in post-implantation NCIQ scores has been reported. Since
this study coincided with the COVID-19 pandemic, par-
ticipants’ quality of life before and after implantation was
not examined with the Tr-NCIQ and was not supported by
objective audiological outcomes either. This situation can
be considered a shortcoming of the current study. How-
ever, the adaptation of the NCIQ into the Turkish lan-
guage and the results showing that the Tr-NCIQ has high
reliability and moderate predictive validity should then
be considered as the first step to evaluate the relationship
between the audiological profiles and quality of life of
Turkish CI users.

Conclusion

The current findings support that the Tr-NCIQ is a reliable
and valid tool to evaluate the subjective QOL in CI users.
Additionally, as a standardized instrument, it can be easily
self-administered both in clinical practice and for research.
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