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Introduction

Regardless of the age at which disabling hearing impairment
develops, it is known to have damaging consequences for
interpersonal communication, psychosocial wellbeing, qual-
ity of life (QoL), and economic independence.1 Studies have
shown that cochlear implants (CIs) help the hearing-im-
paired to improve not only their hearing, speech perception,
and communicative functions, but also their QoL.2–5

The evaluation of CI candidates in Denmark consists of an
interdisciplinaryevaluationof thepatients’auditive, linguistic,

and cognitive functions, and it is an important factor that the
patient is able to, and motivated for, rehabilitation after the
surgery.6,7

Even though general health in CI users is known to be
the same as for normal-hearing individuals, they still face
some challenges concerning their hearing abilities after
surgery.8

Health-related QoL (HRQoL) questionnaires can be used to
determine the subjective benefits of a CI, and one of themain
goals of this treatment is to improve patients’ HRQoL. It is
relevant to have a validated and standardized instrument to
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Abstract Introduction The Nijmegen cochlear implant questionnaire (NCIQ) is a quantifiable
self-assessment health-related quality of life (HRQoL) tool used internationally to
determine quality of life (QoL) in cochlear implant (CI) users and to evaluate the
implant’s subjective benefits.
Objective This study aimed to validate theDanish version of the questionnaire (DA-NCIQ)
with a test–retest including 60 participants (30 CI users and 30 CI candidates).
Methods The intraclass correlation coefficients (ICC) were calculated to evaluate the
temporal stability of the participants’ answers and the internal consistency of the
questionnaire domains was determined using the Cronbach alpha in order to compare
these results with the NCIQ’s other language versions.
Results The DA-NCIQ was found to have Cronbach alpha coefficients between 0.7 and
0.91, as well as test–retest reliability with ICC values between 0.7 and 0.92. These
findings were similar to the original and other language versions of this questionnaire.
The Cronbach alpha coefficients varied between 0.73 and 0.89, while the ICC test–
retest reliability varied between 0.64 and 0.85. Furthermore, the present study found
that participants with CIs had an improved HRQoL in all subdomains, except for the
advanced sound perception one, when compared to the CI candidates.
ConclusionThe results supported the DA-NCIQ as a reliable instrument to measure the
subjective benefits of CIs in postlingually deafened/hearing-impaired adults.
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measure the HRQoL in CI users, as well as tomonitor how the
patients improve following surgery.

However, outcome measures used to assess the benefit of
a CI often focus on word and sentence recognition in a fixed
setting, while the individual hearing experiences and ability
to communicate in various types of settings are far more
complex than the typical test measurements can assess.9–12

The Nijmegen cochlear implant questionnaire (NCIQ) was
originally developed in the Netherlands and is designed to
measure the HRQoL in adult CI users. It is a questionnaire
containing 60 questions, which can be grouped into 3
domains: physical, psychological, and social functioning.
These domains consist of 6 subdomains: basic sound per-
ceptions, advanced sound perception, speech production,
self-esteem, activity, and social interaction. Each subdomain
consists of 10 items, formulated as statements with five
possible answers on a 5-point Likert-type scale going from
‘never’ to ‘always’ (55 statements), or from ‘no’ to ‘quite well’
(5 statements). The patient is asked to choose the answer
that fits best with their experience in relation to each
question. If a statement does not apply to a patient, a sixth
answer: ‘not applicable’, can be used.13

The original version of NCIQ was found to be reliable in its
psychometric characteristics. It has been translated into and
validated in other languages like Turkish, Italian, Spanish,
Chinese, and Brazilian Portuguese,14–18 and is already being
used by researchers as a measure of HRQoL in CI users.19,20

This questionnaire was recently translated into Danish,
but the evaluation of the comparability with the original and
other translations is still missing. Therefore, the aim of this
study was to verify the internal consistency, and the test–
retest reliability of the Danish version of the NCIQ (DA-NCIQ,
Supplementalfile 1) and to investigate the scores of Danish CI
candidates and users.

Methods

The Translation
The NCIQ was recently translated from English into Danish.
Cross-cultural adaptionsweremade using the practice guide
for translating and adapting hearing-related questionnaires
for different languages and cultures, provided by Hall et al.21

Step 1: First, thorough research was done to ensure no
other Danish version of the NCIQ existed. The character-
istics of the target population and administration ele-
ments were considered and discussed.
Step 2: A native English-speaking consultant with Danish
as a second language performed the translation. The
consultant was briefed on the instrument, the clinical
concepts underlying the health condition of interest, and
the considerations made in step 1. Danish audiologists
experienced with CIs from the Eastern Danish CI center
thenprocessed the translation, focusing on the correct use
of language, and was performed to ensure the translation
was semantically identical to the English version.
Step 3: The Danish version was then translated back into
the source language and the “back translation” was

reviewed against the English version of the NCIQ. The
Danish translation was evaluated and modified continu-
ally throughout this process.
Step 4: The translations were reviewed by the translator
and clinicians to reach cross-cultural equivalence be-
tween the original and Danish versions.
Step 5: A small pilot study was performed involving three
hearing-impaired patients to ensure the questions were
culturally appropriate.
Step 6: The results of the field-testing were highlighted
and reviewed. Significant and final modifications were
made. The translation underwent thorough proofreading,
and a written report of the process was made. The report
is available upon request.

Recruitment and Study Population
A total of 60 adult participants were recruited at the Depart-
ment of Audiology, Odense University Hospital (OUH) in the
period of September 2019 through July 2020. The participants
were divided into two groups. The first group consisted of 30
(17 females, mean age: 60 years, SD: 15 years) stable CI users
with a minimum 1 year of experience, with limited expected
improvement of CI outcome (post-CI). The participants in this
group would be unilateral, bilateral, and bimodal (CI on one
ear, hearing aid on the other ear) users. The participants were
recruited during a follow-up visit at the Department of Audi-
ology of the OUH. The second group was composed of 30 (15
females,mean age: 66years, SD11years) participants referred
for CI candidacy evaluation and therefore waiting to get their
first CI (pre-CI) (►Table 1). Only participants who fulfilled the
CI candidacy criteria were included in the pre-CI group. Both
groups were expected to read and understand Danish on a
sufficient level. A total of 63 participants met the inclusion
criteria, of whom3were excludeddue to their inability to read
and understand the DA-NCIQ.

The most frequent cause of deafness/hearing impairment
in both the pre- and post-CI groups was hereditary hearing
loss, while the second most frequent cause was of unknown
etiology (►Table 1).

The most frequent, highest educational level was second-
ary school in both groups.

Due to the average high age, more participants were
labeled ‘unemployed’ because of their retirement status.

The largest difference between the two groups were in
the age at onset of hearing impairment/deafness, whichwere
27�20 years in the post-CI group and 45�23 years in the
pre-CI group.

The patient’s mean age, as well as mean age at hearing
impairment/deafness onset, were lower in the post-CI group.
The mean age at implantation in the post-CI group was
55�17 years (range 14–78 years).

Procedure
The participants received oral and written information about
the project and were asked to sign a written consent form to
enter the study. They were then asked to answer the DA-NCIQ
on the day of their clinical visit and to provide information
about theunderlying causeof theirhearing impairment, age at
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the time ofdiagnosis of thehearing impairment, current useof
hearing aid/CI, if they are living alone or with others, educa-
tional level and occupational status (►Table 1).

The DA-NCIQ was administered twice in a test-retest
design. The patients who had filled out the first question-
naire at the Department of Audiology during the clinical
visit (test), filled it again via their personal electronic
postal box (secure email) 2 weeks later (retest). The inter-
val period of 2 weeks was chosen because no considerable
change in hearing and benefit from the current hearing
aid solution was expected to happen within this period.
The participants couldn’t look at their previously answered
questionnaire.

The speech identification scores (SIS) of 25 monosyllabic
Danish words, presented in quiet and free field at 65dB
sound pressure level (SPL), were collected from the patients

in the best aided condition with new and recently fitted
hearing aids. These scores included purely auditory scores
without visual lip-reading cues from a TV screen (auditory
SIS) as well as audio-visual scores consisting of audio with
visual lipreading cues from the TV screen (audio-visual SIS).
The two test conditions were also performed in the presence
of noise with a Signal to Noise Ratio (SNR) of 0 dB.

The participants with a SIS below 88% were considered to
be hearing impaired, as normal hearing individuals are
expected to achieve an Auditory SIS between 88 and 100%
when tested in noise.22

All data were stored in the research electronic data
capture (REDCap) tool developed by Vanderbilt University,
Nashville, Tennessee, United States,23,24 and the REDCap
database was hosted by the Odense Patient Explorative
Network (OPEN) in the Region of Southern Denmark.

Table 1 Demographic and clinical characteristics of the post-CI (experience>1 year) and pre-CI group, who were evaluated for
implant candidacy

Demographics characteristics Pre-CI (n¼30) Post-CI (n¼ 30)

Sex (males/females) 15/15 13/17

Age (mean years� SD) 66�11 (range 43–82) 60�15 (range 25–80)

Age at onset of hearing impairment (mean years� SD) 45�23 (range 2–70) 27�20 (range 2–60)

Age at CI surgery (mean years� SD) � 55�17 years (range 14–78)

Unilateral CI users (n) � 18

Bilateral CI users (n) � 12

Educational level

Lower 8 10

Secondary 16 17

University 6 3

Paid employment

Yes 12 11

No 18 19

Living situation:

Alone 5 10

With others 25 20

Cause of deafness/hearing impairment:

Unknown 8 5

Presbycusis 1 �
Hereditary 10 9

Meningitis � 4

Noise damage � 2

Sudden deafness 4 2

Meniérès disease 1 1

Trauma � 1

Vascular 1 2

Otosclerosis 3 �
Rhesus immunization 1 �
Infectious disease in fetal life 1 4

Abbreviation: CI, cochlear implant; SD, standard deviation.
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Statistical Analyses
Statistical tests were performed using the STATA SE (Stata
Corp., College Station, TX, USA) version 16.0.

Consistentwith the approachoutlined in the initial studyby
Hinderinket al.,13missing values and responsesmarked as ‘not
applicable’ were considered incomplete and thus excluded
from the dataset. The response categories were Never¼1,
Sometimes¼2, Regularly¼3, Usually¼4, Always¼5 and the
response categories (1–5)were transformed,withvalues set as
follows: 1¼0; 2¼25; 3¼50; 4¼75 and 5¼100. For 27
questions the answer “Always” is the most negative answer,
whereas the answer “Never” is the most positive answer. The
27 questions were therefore recoded and the scores were
reversed. Thus, the values were set as follows for these 27
questions: 1¼100, 2¼75, 3¼50, 4¼25, 5¼0.

Thescoreofeachsubdomainwascalculatedas thesumof the
scores of the 10 questionswithin the given subdomain, divided
bythenumberofcompletedquestions. Ifaparticipanthadfailed
to answer aminimumof 7 outof 10 in a specific subdomain, the
participant was excluded as described in Hinderick et al.13

The internal consistency of each subdomain in the DA-
NCIQ was assessed with the Cronbach alpha coefficient.
Results between 0.7 and 0.95 were considered sufficient,

whereas values below 0.7 and above 0.95 were suspected to
offer limited evidence of internal consistency.25

To evaluate the test–retest reliability of DA-NCIQ, esti-
mates of intraclass correlation coefficients (ICC) and their
95% confidence intervals were calculated (based on the
absolute-agreement, two-waymixed-effectsmodel) by com-
paring the scores of each subdomain in the test and retest
responses. The ICC values were interpreted as the following:
less than 0.5¼poor reliability, between 0.5 and 0.75¼mod-
erate reliability, between 0.75 and 0.9¼ good reliability, and
greater than 0.90¼ excellent reliability.26

Results

►Table 2 presents the speech identification scores (SIS)
collected in the best aided condition in free field in quiet
and in noise before surgery. The mean SIS in noise and in
quiet was noticeably lower for the post-CI group compared to
the pre-CI group. In both groups, themean audiovisual score,
where visual cues were used as well, were higher than the
mean auditory score in both quiet and noise.

►Table 3 presents the scores achieved for each subdomain
of the questionnaire ranging from55.2 to 70.9 for the post-CI,

Table 2 Speech identification scores (SIS) in the best aided condition measured in free field (collected before CI surgery)

Free field hearing test Pre-CI Post-CI

Mean SD Range Mean SD Range

Auditory SIS in quiet (%) 52.6 (n¼28) 30.2 0–100 30 (n¼16) 28.9 0–92

Audiovisual SIS in quiet (%) 73 (n¼ 23) 21.8 8–100 43 (n¼15) 29.3 0–92

Auditory SIS in noise (%) 26.4 (n¼22) 25.2 0–88 4 (n¼ 3) 6.7 0–12

Audiovisual SIS in noise (%) 50.2 (n¼22) 22.6 0–96 8 (n¼ 2) 11.3 0–16

Abbreviation: CI, cochlear implant; SD, standard deviation; SIS, speech identification scores.

Table 3 Scores obtained by the 6 subdomains in the DA-NCIQ

Pre-CI test Pre-CI retest Mean (testþ retest)

Subdomain Mean SD Range n Mean SD Range n

Basic sound perception 46 18.7 17.5–82.5 30 43.5 18.8 17.5–86.1 30 44.8

Advanced sound perception 67.2 21.1 15.6–100 30 68.4 21.2 19.4–100 30 67.8

Speech production 50.1 14.4 25–87.5 30 49.9 16.0 22.5–88.9 30 50.0

Self-esteem 50.9 12.7 25–69.4 30 50.2 13.4 25–75 30 50.6

Activity 56.7 15.7 30.6–80 30 55 17.7 15–85.7 30 55.9

Social interactions 51.3 13.4 22.2–72.5 30 50.4 14.0 20–70 30 50.9

Post-CI test Post-CI retest

Basic sound perception 57.8 18.9 22.5–90 30 54.4 20.7 22.5–92.5 30 56.1

Advanced sound perception 66.7 16.8 30–100 30 66.8 16.5 32.5–97.5 30 66.8

Speech production 54.6 18.4 25–92.5 30 55.8 18.9 12.5–87.5 30 55.2

Self-esteem 57.6 12.8 20–75 30 59.6 14.2 27.5–82.5 30 58.6

Activity 69.6 15.8 30–97.5 30 72.2 14.7 36.1–100 30 70.9

Social interactions 62.9 11.6 36.1–84.4 30 65.2 10.7 42.5–86.1 30 64.0

Abbreviation: CI, cochlear implant; DA-NCIQ, Danish Nijmegen cochlear implant questionnaire; SD, standard deviation.
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and 44.8 to 67.8 for the pre-CI group. Both test and retest
scores were higher for the post-CI group, except for the
advanced sound perception subdomain. For both groups,
scores from the test and retest questionnaires did not differ
significantly from each other.

The internal consistency of the DA-NCIQ was assessed
using the Cronbach alpha and is presented in ►Table 4. The
scores were within the range of 0.7 to 0.95 for all subdo-
mains. The lowest scores were obtained by the social inter-
action (α¼0.79) subdomain in the post-CI group, as well as
the speech production (α¼0.79), and the social interaction
(α¼0.79) subdomains in the pre-CI group.

The test–retest reliability for each subdomainwas estimat-
edusing the ICC, all presented in►Table 5. All subdomains had
ICC values within 0.77 to 0.92, suggesting good or excellent
reliability, except for the self-esteem and social interaction
subdomains in the post-CI group and the self-esteem subdo-
main in the pre-CI group, all of which were within 0.7 to 0.73
and showed moderate reliability.

Discussion

This study found that the DA-NCIQ has good internal consis-
tency based on the values of the Cronbach alpha coefficients
and good test–retest reliability based on the ICC values. The
results support the use of this questionnaire as a reliable tool
to measure the HRQoL in adult CI users.

Furthermore, this study found that participants with CIs
had improved HRQoL compared to CI candidates, except
for the advanced sound perception subdomain. Especially
the basic sound perception, activity, and social interaction

subdomains were found to be improved considerably in the
post-CI group.

The most important or disabling aspect of a hearing
impairment differs from individual to individual, also in a
cross-cultural perspective. Using the NCIQ to detect changes
in HRQoL after CI could make it easier to communicate the
expected benefits of the surgery on an individual level.

Some differences are worth mentioning when comparing
the findings in the present study with the original study13

and the validation of NCIQ in respectively Italian and Span-
ish.15,16 Hinderink et al.13 and Sanchez-Cuadrado et al.15

administered their versions of the NCIQ twice, once in the
past tense to obtain retrospective information (pre-CI data)
and once in the present tense to evaluate the current HRQoL
(post-CI). The retrospective information (pre-CI data) was
compared with a control group, which in Hinderink et al.13

included patients on a waiting list for the implant. The
comparison of the two groups revealed no significant differ-
ences. Ottaviani et al.16 did a test–retest on the same group of
participants, before and after they received the CI. They also
included a control group consisting of postlingually deafened
adults.

The pre-CI responses in the present study were not
collected retrospectively, making this study more reliable
than Hinderink et al.13 and Sanchez-Cuadrado et al.17

In the various versions of NCIQ, the scores for each sub-
domainwere compared between the pre- and post-CI groups,
including the present study, the original one by Hinderink
et al.,15 and those conducted byOttaviani et al.18 and Sanchez-
Cuadrado et al.17All of them revealed an overall improvement
in scores for the post-CI group.

Table 4 Internal consistency of the subdomains in the DA-NCIQ using the Cronbach alpha

Subdomain Test pre-CI Retest pre-CI Mean Test post-CI Retest post-CI Mean

Basic sound perception 0.89 0.89 0.89 0.88 0.92 0.90

Advanced sound perception 0.89 0.92 0.91 0.83 0.84 0.84

Speech production 0.77 0.80 0.79 0.85 0.88 0.87

Self-esteem 0.82 0.81 0.82 0.77 0.82 0.80

Activity limitations 0.82 0.87 0.85 0.86 0.83 0.85

Social interactions 0.85 0.72 0.79 0.77 0.62 0.70

Abbreviation: CI, cochlear implant; DA-NCIQ, Danish Nijmegen cochlear implant questionnaire.

Table 5 Test–retest reliability calculated using the intraclass correlation coefficient (ICC)

Pre-CI Post-CI

ICC 95%CI ICC 95%CI

Basic sound perception 0.89 0.79–0.94 0.83 0.69–0.92

Advanced sound perception 0.92 0.85–0.96 0.83 0.68–0.91

Speech production 0.85 0.73–0.93 0.90 0.81–0.95

Self-esteem 0.72 0.52–0.86 0.70 0.49–0.85

Activity 0.77 0.59–0.88 0.87 0.75–0.93

Social interactions 0.81 0.66–0.90 0.73 0.53–0.86

Abbreviation: 95% CI, 95% confidence interval; CI, cochlear implant; ICC, intraclass correlation coefficient.
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This difference identifiedbetweengroups in all four studies
underlines that the NCIQ is a relevant instrument to identify a
change in HRQoL in adult postlingual deaf/hearing-impaired
patients treated with CI.

In thepresent study, thehighest scoreobtained for thepost-
CI group was in the activity subdomain (mean¼70.9). As a
comparison, thehighest scoreobtained for thesamegroupwas
speech production for Hinderink et al.13 (mean¼81.7), and
advanced sound perception for both Ottaviani et al.16 (mean
¼82.9) and Sanchez-Cuadrado et al.15 (mean¼82.8).

In the present study the post-CI group had the lowest
scores for speech production (mean¼55.2), advanced sound
perception for Hinderink et al.13 (mean¼56.8), self-esteem
for Ottaviani et al.16 (mean¼63.6), and social interaction for
Sanchez-Cuadrado et al.15 (mean¼65.4). Furthermore, the
pre-CI group had the highest scores for advanced sound
perception (mean¼67.8), and the lowest for basic sound
perception (mean¼44.8). As a comparison, speech produc-
tion (mean¼59.8) and basic sound perception (mean¼3.2)
showed the highest and lowest scores in the Hinderink
et al.13 study, respectively. As for Ottaviani et al., the social
interaction (mean¼42.4) had the highest score, with the
lowest being basic sound perception (mean¼31.5).16 Finally,
in Sanchez-Cuadrado et al.,15 the advanced sound perception
(mean¼48.6) was the highest score, and basic sound per-
ception (mean ¼19.3) had the lowest.

While there was no obvious connection between the
highest and lowest scores in the post-CI group, the basic
sound perception subdomain obtained the lowest scores in
the pre-CI group in all four studies. Furthermore, the study of
Hinderink et al.13 showed considerably lower scores of the
basic sound perception subdomain.15 A possible explanation
can be that their retrospective design is subject to recall bias.
Another explanation could be that the participants had
worse hearing before cochlear implantation in the Hinderink
et al.13 study compared to the present and other studies.

The set of 10 questions related to the basic sound percep-
tion subdomain assesses participants’ ability to detect com-
monplace sounds such as car traffic, doorbells, toilet
flushing, and similar auditory experiences. This underlines
the significance of evaluating this form of sound perception
as a crucial indicator of the advantages gained from the
implant. These fundamental sound perception skills may not
be fully captured by the conventional speech perception tests
commonly employed as objective measures for evaluating
the outcomes of CI.

Hinderink et al.,13Ottaviani et al.,16 and Sanchez-Cuadrado
et al.15 all askedparticipants to complete anobjective auditory
performance test. Hinderink et al.13 found poor correlations
between all subdomains of the NCIQ and consonant-nucleus-
consonant (CNC) words. This is also supported in a recent
investigationwhere all subdomains of NCIQ had poor correla-
tion with CNC words, the hearing in noise test, and AzBio
sentence scores in quiet and in noise.27 However, Ottaviani
et al.16 and Sanchez-Cuadrado et al.15 both found a significant
correlation between the results of word identification scores
and the following subdomains: advanced sound perception,
speech production, and self-esteem. Furthermore, Forli et al.28

reported that CI is beneficial in regard to speech perception
and HRQoL in patients over the age of 40 years.

Looking at the Cronbach alpha values, this study achieved
satisfying values between 0.8 and 0.9 in all subdomains, with
the exception of social interaction, in both groups (post-CI:
α¼0.7; pre-CI: α¼0.79), and the speech production sub-
domain in the pre-CI group (α¼0.79).

Hinderink et al.13 found Cronbach alpha values higher
than 0.8 for all subdomains except for the speech production
(α¼0.73) and the self-esteem (α¼0.75) subdomains.

Similarly, Ottaviani et al.16 found Cronbach alpha values
above 0.8 in all subdomains with the exception of the self-
esteem subdomain, where the results in the different groups
were pre-CI (α¼0.77), post-CI (α¼0.79), and control
(α¼0.75).

Sanchez-Cuadrado et al.15 found Cronbach alpha values
higher than 0.7 in all subdomains, with the exception of
social interaction (α¼0.65) in the control group, and speech
production (α¼0.69) as well as self-esteem (α¼0.67) in the
post-CI group.

Santos et al.17 translated the NCIQ into Brazilian Portu-
guese and found Cronbach alpha values ranging from 0.72 to
0.92, with the subdomains self-esteem (α¼0.72), social
interaction (α¼0.5), and basic sound perception (α¼0.76)
having the lowest.

From a greater perspective, a tendency was detected
towards the subdomains social interaction, self-esteem,
and speech production, as they had the lowest Cronbach
alpha values across several studies. Still, all the above-
mentioned alpha values suggest that the internal consistency
of the NCIQ is within a similar range, including when
translated into other languages. It should, therefore, be
possible to compare studies using NCIQ in different language
versions.

It has been argued that the Cronbach alpha is not a good
measure of internal consistency despite its widespread use
in the literature.29 However, as seen in this study, it is
possible to compare alpha values between different language
versions of the same questionnaire to get a picture of the
different subdomains across different language versions.29

The subdomains in the present study were found to have
good or excellent reliability with ICC values ranging between
0.77 and 0.92, except for the following: self-esteem and
social interaction in the post-CI group, as well as activity
in the pre-CI group, which were found to have moderate
reliability with ICC values, ranging between 0.7 and 0.77.

Hinderink et al.13 found good reliability in the subdo-
mains except for the Self-esteem subdomain with an ICC
value of 0.62, which had moderate reliability. Ottaviani
et al.16 reported ICC values between 0.81 to 0.91, suggesting
good reliability. However, since 95% confidence intervals
were not provided by Hinderink et al.13 and Ottaviani
et al.16 it is difficult to interpret the ICC values correctly, as
the variation of the values is not known. Sanchez-Cuadrado
et al.15 did not perform a reliability analysis in their study.

During data collection in the present study, two new
measurements of HRQoL in CI patients were published.
McRackan et al.30 had developed two new instruments:
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the cochlear implant quality of life (CIQOL)-35 profile and
-10 global, from the CIQOL item bank. This item bank was
based on 371 CI users’ subjective identifications of HRQoL
parameters. These authors argued that this patient involve-
ment makes the questionnaires superior to the NCIQ,
which was developed by experts.30 A recent study also
demonstrated that the CIQOL-35 profile and -10 global
instruments were valid and reliable. This study also com-
pared the NCIQ with the CIQOL-35. There was a reasonable
correlation coefficient of 0.83 between the advanced sound
perception domain of the NCIQ and the CIQOL-35’s commu-
nication domain, as well as a correlation coefficient of 0.70
between the NCIQ activity limitation domain and the social
interaction domain of the CIQOL-35. However, several con-
structs of the CIQOL-35 such as entertainment, environment,
and listening effort, that were identified as important by CI
users, are not covered in the NCIQ questionnaire.27

Strengths and Limitations
An answer rate of about 90% of all participants indicated that
the chosen questionnaire was not too challenging to com-
plete and was easily administered.

Some limitations in this study should be considered. First,
the test–retest interval was only 2 weeks, and it is probable
that some patients could have remembered their previous
answers. Second, the sample size was limited, so additional
studies of the DA-NCIQ are needed. Thirdly, the speech identi-
fication scores were not collected after the pre-CI group had
undergone surgery. Therefore, a more relevant objective audi-
tory performance test could have been selected to investigate
the objective auditory benefit of the implant and compare it
with the subjective domain scores of the DA-NCIQ. Further-
more, the CI usage time per day could have been a relevant
benefit measurement to include in the study.

To investigate the benefits of CI, a comparison of NCIQ
scores from before and after implantationwasmade. Further
studies should consider comparing pre-CI scores with scores
from the same group but obtained after surgery, for instance,
1-year postimplantation.

In the process of data analysis, certain questions, specifi-
cally questions 6 and 8, were frequently omitted from the
dataset due to the considerable number of participants
selecting the ‘not applicable’ response option. Both of these
questions pertain to the social interaction domain. Notably,
questions related to interactions with individuals who are
deaf were excluded primarily due to the prevalence of the
‘not applicable’ response category.

Furthermore, it was observed that the Danish term
employed for the translation of ‘hand gestures’ in question
15 (gestik) led to instances of confusion, as certain partic-
ipants were unfamiliar with it. Consequently, it is advisable
to review and reconsider the translation of this question in
any forthcoming revisions.

Conclusion

In research and practice, it is important to have a standard-
ized, CI-specific HRQoL measurement, to enable predicting

and assessing the benefits of implantation as well as com-
paring outcomes in different studies.

This study investigated the auditory performance of Dan-
ish CI users and candidates, as well as the internal consisten-
cy and test–retest reliability of the DA-NCIQ.

Even though additional research is required, especially
focusing on the correlation between objective auditory
performance tests and this questionnaire, the present study
found that participants with CIs had an improved HRQoL
related to all subdomains, except the advanced sound per-
ception one, compared to their situation before CI.

Furthermore, the DA-NCIQ was found to have a good
internal consistency with the Cronbach alpha coefficients
between 0.7 and 0.91, and test–retest reliability with ICC
values between 0.7 and 0.92, comparable to other language
versions. Therefore, the results supported using this ques-
tionnaire as a reliable tool tomeasure the subjective benefits
of CI in postlingually deafened/hearing-impaired adults.
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University of Denmark.

References
1 Olusanya BO, Neumann KJ, Saunders JE. The global burden of

disabling hearing impairment: a call to action: World Health
Organization; 2014 [Available from: https://www.who.int/bulle-
tin/volumes/92/5/13-128728/en/

2 Arnoldner C, Lin VY, Honeder C, Shipp D, Nedzelski J, Chen J. Ten-
year health-related quality of life in cochlear implant recipients:
prospective SF-36 data with SF-6D conversion. Laryngoscope
2014;124(01):278–282

3 Aimoni C, Ciorba A, Hatzopoulos S, et al. Cochlear Implants in
Subjects Over Age 65: Quality of Life and Audiological Outcomes.
Med Sci Monit 2016;22:3035–3042

4 Masood MM, Farquhar DR, Brown KD, Pillsbury HC, King ER,
O’Connell BP. Hearing Preservation and Speech Outcomes After
Cochlear Implantation in Meniere’s Disease. Laryngoscope 2020;
130(12):2874–2878

5 Czerniejewska-WolskaH, KałosM, GawłowskaM, et al. Evaluation
of quality of life in patients after cochlear implantation surgery in
2014-2017. Otolaryngol Pol 2019;73(02):11–17

6 DSOHH DMASu. Vejledning for henvisning af voksne patienter til
udredning forcochlear implant. 2014. [Available from:http://dsohh.
dk/wp-content/uploads/2015/04/DSOHH-KKR-CI-voksne1.pdf

7 Høreforeningen D. Cochlear implant. [Available from: https://
hoereforeningen.dk/viden-om/ci-og-bahs/cochlear-implant/

8 Saraç ET, BatukMO, Sennaroglu G. Evaluation of the quality of life
in adults with cochlear implants: As good as the healthy adults?
Am J Otolaryngol 2019;40(05):720–723

9 Capretta NR, Moberly AC. Does quality of life depend on speech
recognition performance for adult cochlear implant users? Laryn-
goscope 2016;126(03):699–706

10 McRackan TR, Bauschard M, Hatch JL, et al. Meta-analysis of
quality-of-life improvement after cochlear implantation and
associations with speech recognition abilities. Laryngoscope
2018;128(04):982–990

11 McRackan TR, Bauschard M, Hatch JL, et al. Meta-analysis of
Cochlear Implantation Outcomes Evaluated With General
Health-related Patient-reported Outcome Measures. Otol Neuro-
tol 2018;39(01):29–36

12 Moberly AC, Harris MS, Boyce L, et al. Relating quality of life to
outcomes and predictors in adult cochlear implant users: Are we
measuring the right things? Laryngoscope 2018;128(04):959–966

13 Hinderink JB, Krabbe PF, Van Den Broek P. Development and
application of a health-related quality-of-life instrument for adults
with cochlear implants: the Nijmegen cochlear implant question-
naire. Otolaryngol Head Neck Surg 2000;123(06):756–765

14 Dong RJ, Liu B, Peng XX, Chen XQ, Gong SS. [Analysis of reliability
and validity of the Chinese version of Nijmegen Cochlear Implant

Questionnaire]. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi
2010;45(10):818–823

15 Sanchez-Cuadrado I, Gavilan J, Perez-Mora R, Muñoz E, Lassaletta
L. Reliability and validity of the Nijmegen Cochlear Implant
Questionnaire in Spanish. Eur Arch Otorhinolaryngol 2015;272
(07):1621–1625

16 Ottaviani F, Iacona E, Sykopetrites V, Schindler A, Mozzanica F.
Cross-cultural adaptation and validation of the Nijmegen Cochle-
ar Implant Questionnaire into Italian. Eur Arch Otorhinolaryngol
2016;273(08):2001–2007

17 Santos NPD, Couto MIV, Martinho-Carvalho AC. Nijmegen Co-
chlear Implant Questionnaire (NCIQ): translation, cultural adap-
tation, and application in adults with cochlear implants. CoDAS
2017;29(06):e20170007

18 Alnıaçık A, Çakmak E, Öz O. Cross-cultural adaptation of the
Nijmegen cochlear implant questionnaire into Turkish language:
validity, reliability and effects of demographic variables. Eur Arch
Otorhinolaryngol 2022;279(04):2175–2182

19 Ketterer MC, Knopke S, Häußler SM, et al. Asymmetric hearing
loss and the benefit of cochlear implantation regarding speech
perception, tinnitus burden and psychological comorbidities: a
prospective follow-up study. Eur ArchOtorhinolaryngol 2018;275
(11):2683–2693

20 Farinetti A, Roman S, Mancini J, et al. Quality of life in bimodal
hearing users (unilateral cochlear implants and contralateral
hearing aids). Eur Arch Otorhinolaryngol 2015;272(11):
3209–3215

21 Hall DA, Zaragoza Domingo S, Hamdache LZ, et al; International
Collegium of Rehabilitative Audiology and TINnitus Research
NETwork. A good practice guide for translating and adapting
hearing-related questionnaires for different languages and cul-
tures. Int J Audiol 2018;57(03):161–175

22 Almeida GVM, Ribas A, Calleros J. Free FieldWord recognition test
in the presence of noise in normal hearing adults. Rev Bras
Otorrinolaringol (Engl Ed) 2017;83(06):665–669

23 Harris PA, Taylor R, Minor BL, et al; REDCap Consortium. The
REDCap consortium: Building an international community of
software platform partners. J Biomed Inform 2019;95:103208

24 Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG.
Research electronic data capture (REDCap)–a metadata-driven
methodology and workflow process for providing translational
research informatics support. J Biomed Inform 2009;42(02):
377–381

25 Taber KS. The Use of Cronbach’s Alpha When Developing and
Reporting Research Instruments in Science Education. Res Sci
Educ 2018;48(06):1273–1296

26 Koo TK, Li MY. A Guideline of Selecting and Reporting Intraclass
Correlation Coefficients for Reliability Research. J Chiropr Med
2016;15(02):155–163

27 McRackan TR, Hand BN, Velozo CA, Dubno JR. Cochlear Implant
Quality of Life C. Validity and reliability of the Cochlear Implant
Quality of Life (CIQOL)-35 Profile and CIQOL-10 Global instru-
ments in comparison to legacy instruments. Ear Hear 2021

28 Forli F, Lazzerini F, Fortunato S, Bruschini L, Berrettini S. Cochlear
Implant in the Elderly: Results in Terms of Speech Perception and
Quality of Life. Audiol Neurotol 2019;24(02):77–83

29 SijtsmaK. On theUse, theMisuse, and theVery LimitedUsefulness
of Cronbach’s Alpha. Psychometrika 2009;74(01):107–120

30 McRackan TR, Hand BN, Velozo CA, Dubno JRCochlear Implant
Quality of Life Development Consortium. Cochlear Implant Qual-
ity of Life (CIQOL): Development of a Profile Instrument (CIQOL-
35 Profile) and aGlobalMeasure (CIQOL-10Global). J Speech Lang
Hear Res 2019;62(09):3554–3563

International Archives of Otorhinolaryngology Vol. 29 No. 1/2025 © 2025. The Author(s).

Evaluation of the DA-NCIQ Neumann et al.8

https://www.who.int/bulletin/volumes/92/5/13-128728/en/
https://www.who.int/bulletin/volumes/92/5/13-128728/en/
http://dsohh.dk/wp-content/uploads/2015/04/DSOHH-KKR-CI-voksne1.pdf
http://dsohh.dk/wp-content/uploads/2015/04/DSOHH-KKR-CI-voksne1.pdf
https://hoereforeningen.dk/viden-om/ci-og-bahs/cochlear-implant/
https://hoereforeningen.dk/viden-om/ci-og-bahs/cochlear-implant/

