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ABSTRACT

Objective: To assess the impact of cochlear implantation (Cl) and speech perception outcomes on the
quality of life (QoL) of adult CI users and their communication partners (CP) one-year post-implantation.
Design: This research is part of a prospective multicenter study in The Netherlands, called SMILE (Societal
Merit of Intervention for hearing Loss Evaluation).

Study sample: Eighty adult Cl users completed speech perception testing and the Nijmegen Cochear
Implant Questionnaire (NCIQ). Fifty-four CPs completed the Hearing Impairment Impact - Significant Other
Profile (HII-SOP).

Results: Cl resulted in a large improvement in the QoL of both users and CPs. Despite this, some users still
reported difficulties in the NCIQ sub-domains Social Interactions, Activity Limitations and Self-esteem.
Similarly, some CPs still reported moderate and severe third-party disability on the HII-SOP. Additionally, the
correlation between speech perception results and self-reported QoL was weak to negligible for both groups.
Conclusions: Speech perception in quiet is not an accurate measure of real-life success with a Cl. A sub-
set of Cl users and CPs still experience substantial QoL challenges regardless of speech perception per-
formance. To improve counselling and intervention, QoL measures should be a standard part of the CI
care pathway for Cl users and their CPs.
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Introduction Velozo, et al. 2018). Societal-related outcomes relate specifically
to the health-related quality of life (HRQoL) of persons with
hearing loss and CI users and, less routinely captured, the third-
party hearing loss-related quality of life (HLQoL) of their CPs.
Barker, Leighton, and Ferguson (2017) make the important
point that neither hearing loss nor coping with hearing loss hap-
pens in isolation. Scarinci, Worrall, and Hickson (2009) first
explored the concept of third-party disability, defined by the
World Health Organisation as the “study of disability and func-
tioning of family members due to the health condition of signifi-
cant others” (World Health Organization 2001), in the hearing

Cochlear implants (CIs) significantly enhance speech perception
in quiet for the majority of individuals with post-lingually
acquired severe-to-profound sensorineural hearing loss (Boisvert
et al. 2020). Beyond the improvement in communication ability,
Maiki-Torkko et al. (2015) demonstrated that CIs can elevate the
well-being and satisfaction of both users and their communica-
tion partners (CPs; which typically includes significant others,
close friends and caregivers) particularly in terms of enhanced
autonomy, a sense of normalcy, and increased social engagement
in everyday life. Clinically, outcome measures with a CI primar-

ily focus on speech perception, testing the perception of words,
sentences, or a combination, in both quiet and noise (Boisvert
et al. 2020). There is also an interest in functional benefits asso-
ciated with CIs, often captured using validated Patient-Reported
Outcome Measures (PROMs), such as quality of life (QoL) ques-
tionnaires, and focus on more person- and societal-related out-
comes (McRackan, Bauschard, Hatch, Franko-Tobin, Droghini,

loss domain. The World Report on Hearing (World Health
Organization 2021) repeatedly emphasises the significant impact
of hearing loss not just on the individual experiencing it, but
also on their family and CPs. A systematic review of the impact
of hearing loss in older adults on CPs concluded that the QoL
and social functioning of CPs are detrimentally affected by their
partner’s hearing loss (Kamil and Lin 2015). This is in addition
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to greater caregiver burden and negative impacts on family rela-
tionships, especially when the CP has normal hearing, which
may lead to a snowball effect of isolation and frustration for
both parties as a result of the hearing loss.

Research generally shows a positive impact of CI on speech per-
ception in CI users (Boisvert et al. 2020) and QoL outcomes of
both wusers (McRackan, Bauschard, Hatch, Franko-Tobin,
Droghini, Nguyen, et al. 2018) and their CPs (Mistry et al. 2014).
However, as with clinical outcomes, a large variability in post-
implantation QoL for CI users and their CPs has also been
reported (McRackan, Bauschard, Hatch, Franko-Tobin, Droghini,
Nguyen, et al. 2018). While the impact of CI on QoL is not a novel
concept, our study uniquely examines pre- and post-implantation
QoL as perceived by newly implanted adult CI users and their CPs.
Understanding the impact of CI on both users themselves and their
CP is important for two reasons: (1) For many individuals, one of
the primary reasons for CI uptake is for improved communication
(and ultimately social connection) with those around them, includ-
ing their CPs, and (2) post-lingually deafened CI users and their
CPs have been living with the psychosocial impact of hearing loss
for many years. Keidser et al. (2020) argue that the reduced ability
to communicate is the most disabling result of living with hearing
loss. Understanding to what extent CI users and CPs still experi-
ence the impact of hearing loss on QoL after implantation can pro-
vide important insights into additional avenues for counselling,
support, and expectation management opportunities for both par-
ties. Our study explores these QoL outcomes in the context of pre-
and post-implantation speech perception. We expect that while
QoL generally improves post-implantation for both users and part-
ners, this may be impacted by the speech perception performance
of the CI user. In other words, higher QoL will be reported in cases
where the CI user has higher performance.

Previous research into the correlation between QoL ratings of
CI users using the Nijmegen Cochlear Implant Questionnaire
(NCIQ; developed by Hinderink, Krabbe, and Van Den Broek
2000) was limited to experienced CI users, leading the authors to
suggest future research that explores whether similar relation-
ships between speech perception and QoL exist for CI candidates
at pre- and post-implantation timepoints (Vasil et al. 2020). The
Hearing Impairment Impact - Significant Other Profile (HII-
SOP) was designed as a scale to measure third-party QoL in (life
partners) of individuals with hearing loss (Preminger and Meeks
2012). Although it has been established as a validated and reli-
able measure of third-party disability in the hearing loss domain,
to our knowledge, its use in the context of CI is lacking.

The present study aimed to assess the impact of CI on the
self-reported QoL of newly implanted CI users and their CPs.
We also evaluated the QoL ratings of both parties in relation to
post-implantation speech perception outcomes.

Specifically, we evaluated:

1. The extent to which both CI users and CPs still experience
the impact of hearing loss on their QoL one-year post-
implantation.

2. Whether the QoL experienced by CI users and their CPs
correlates with post-implantation speech perception in quiet.

3. Whether CI users and their CPs have similar trends in their
pre- and post-implantation QoL ratings.

Materials and methods

This research constitutes a component of the SMILE study
(Societal Merit of Intervention for hearing Loss Evaluation;

Nijmeijer et al. 2023), an observational multi-centre study
designed to explore the impact of moderate/severe-to-profound
hearing loss on societal participation and autonomy in adults.
The study also evalutes the effects of CI on these outcomes at 1-,
2-, and 3-years post-implantation. The study was submitted to
the local Medical Ethics Review Board of each participating uni-
versity medical centre in The Netherlands, where each local
Medical Ethics Review Committee provided a letter of no objec-
tion for the conduction of the study (Radboud university medical
centre ethics committee file number 2019-6057).

Adults with a post-lingual bilateral onset of severe-to-profound
hearing loss, eligible for a CI according to the Dutch quality stand-
ards for CI (CI-ON 2013), were eligible for study inclusion. A
comprehensive description of the study protocol and participant
inclusion process is available elsewhere (Nijmeijer et al. 2023).
Recruitment concluded in December 2022, with 232 participants
enrolled after providing informed consent at each participating
centre. As of 1 February 2024, 152 adults have undergone implant-
ation of which 111 are at least one-year post-implantation.

Speech perception was assessed during clinical visits at the CI
centre and QoL questionnaire data of CI users and their CPs
were collected through secure online surveys using the Castor
Electronic Data Capture (EDC) platform (Castor EDC 2019).

Speech perception

Speech perception in quiet testing was conducted in a sound-
treated room with the Interacoustics Affinity audiometry system.
Speech materials consisted of consonant-vowel-consonant words
from the Nederlandse Vereniging voor Audiologie (NVA) word
lists (Bosman and Smoorenburg 1995). Testing conditions were:

1. aided per ear (1 list per ear at 45, 55 and 65dB SPL in free
field) with the contralateral hearing aid removed and, where
necessary, the contralateral ear masked (using masking prin-
ciples outlined by the NVA)

2. best-aided (2 lists at 45, 55 and 65dB SPL in free field).

Testing took place pre-implantation at CI trajectory intake
with hearing aid(s) and one-year post-implantation with CI and
(where applicable) a hearing aid. The best-aided condition
reflects the listening condition as applied in daily life. For some
participants, this condition combined the CI and contralateral
hearing aid. For other participants, the best-aided condition was
with their CI only, as they did not receive additional benefit
from a hearing aid as indicated by speech perception testing.

Quality of life

QoL outcomes are assessed using the NCIQ (Hinderink, Krabbe,
and Van Den Broek 2000) for CI users and the Hearing
Impairment Impact - Significant Other Profile (HII-SOP;
Preminger and Meeks 2012) for CPs.

NCIQ

The NCIQ is a validated self-report instrument to measure
HRQoL in CI users. It comprises 60 questions in three domains:
(1) Physical (encompassing sub-domains Basic Sound Perception,
Advanced Sound Perception, and Speech Production), (2) Psycho-
logical (encompassing a Self-esteemn sub-domain), and (3) Social
(encompassing sub-domains Activity Limitations and Social



Interactions). For each question, participants are given the fol-
lowing response options: 1 = Never, 2 = Sometimes,
3 =Regularly, 4= Usually, 5= Always or Not Applicable (N/A),
which are then quantified after completion. Interpreted per
domain, higher scores indicate a better QoL.

HII-SOP

The HII-SOP is a validated scale to measure third-party HLQoL in
spouses (life partners), or CPs, of individuals with hearing loss. It
contains 20 items across three subscales, measuring: (1) Relation-
ships and Emotions (the emotions that arise when having a partner
with hearing loss as well as the impact of the hearing loss on the
relationship), (2) Social Impact (the impact of the hearing loss on
the social life of the CP), and (3) Communication Strategies (com-
munication strategies used by the CP). For each question, partici-
pants are provided with the following response options: Yes,
Sometimes or No, which are then quantified after completion. Inter-
preted by the Total score, 20-39 reflects mild third-party disability,
40-59 reflects moderate third-party disability, and >60 reflects
severe third-party disability related to hearing loss. While the ori-
ginal HII-SOP was developed and validated in English, it was trans-
lated into Dutch, without re-validation, for use in the present study.

Statistical analyses

For audiological outcomes, the primary objective was to evaluate
changes in speech perception from pre-implantation to one-year
post-implantation. The best-aided condition at 65dB SPL was
selected as the outcome of interest for comparison with QoL, as
this is the condition that most participants use for daily life lis-
tening and the intensity at which speech perception outcomes
are mostly monitored in the clinic. Data were extracted from
patient files, following Good Clinical Practice guidelines, into the
secure Castor EDC database. Data cleaning and preparation were
performed in R-studio v4.3.1 (R Core Team 2023).

For NCIQ, where participants had more than 3 responses indi-
cating “Not Applicable” within a given sub-domain, these sub-
domains were subsequently excluded from the analysis, in line with
the recommended procedure of Hinderink, Krabbe, and Van Den
Broek (2000). Given that the HII-SOP questionnaire was specific-
ally designed for life partners, responses from individuals who were
not life partners (such as other family, caregivers, friends, neigh-
bours, or colleagues) were excluded from the analysis. Reference to
CPs in the context of our study therefore only refers to life partners.

This is an observational, explorative study with no power calcu-
lation or hypothesis testing. As such, a specific statistical signifi-
cance level was not set. Cohen’s d was used to measure effect sizes,
facilitating a standardised comparison of pre- and post-implant-
ation QoL scores with 95% confidence intervals. An effect size (d) of
0.2 was considered small, 0.5 was considered medium, 0.8 was con-
sidered large, and >1.3 was very large (Cohen 1988). Spearman’s
correlation (r;) analysis explored the relationships between CI user
and CP QoL ratings, and between QoL ratings and speech percep-
tion outcomes. A correlation coefficient between 0.00 and 0.10 was
considered negligible, 0.10 to 0.39 weak, 0.40 to 0.69 moderate, 0.70
to 0.89 strong, and greater than 0.90 very strong (Akoglu 2018).

Results

The results presented here are from a cohort of participants in
the SMILE study. As of February 2024, 80 participants are one-
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year post-implantation and have completed the pre-implantation
and post-implantation NCIQ and 54 CPs (after excluding 26
non-life partners) have completed the HII-SOP at both time-
points. Demographic information of all participants included for
analysis can be found in Table 1.

Speech perception outcomes

Pre- and post-implantation speech perception outcomes are pre-
sented in Table 2. On average, the aided pre-implantation phon-
eme score in the to-be-implanted ear was 23.8% (SD =23.8) and
improved to 83.2% (SD=12.9) post-implantation. Most CI users
experience clear benefits in speech perception in quiet in their
daily aided listening condition (mean best-aided score of 86.2%
at 65dB SPL), with only five of 81 CI users scoring <70% in this
testing condition.

The impact of hearing loss and Cl on quality of life
outcomes

Domain-specific results of the NCIQ and HII-SOP are presented
in Figure la and 1b, respectively (more details relating to effect
size, significance and 95% confidence intervals are provided in
Supplementary 1). For the NCIQ (Figure la), a very large effect
(Cohen’s d) of CI is observed in all sub-domains, except for
Speech Production (d=0.75), with the largest effects observed for
Basic Sound Perception (d=1.79), Activity Limitations (d =1.74)
and Social Interactions (d=1.6). While an improvement in QoL
is observed across all domains post-implantation, some partici-
pants still experience difficulties in the Social Interactions,
Activity Limitations and Self-esteem sub-domains.

For the HII-SOP (Figure 1b), a large effect of CI is observed
for the Communication Strategies (d=—1.15) domain and the
Total score (d=-0.94). As with the group of CI users, an
improvement in QoL is observed across all domains and in the
Total score post-implantation. While total scores on a group level
improve from moderate third-party disability pre-implantation to
mild third-party disability post-implantation, some individuals
still experience moderate (n=17) and even severe (n=6) third-
party disability one year after their partner has received a CI.

Correlations between post-implantation QoL outcomes of CI
users and CPs are reported in Table 3. Moderate correlations are
observed between the post-implantation HII-SOP total score and
the Activity Limitations (r, = —0.49; p < 0.001), Social Interactions

Table 1. Demographics of included Cl users.

Demographics N =80
Age at study inclusion (years)
Mean (SD) 65.0 (10.5)
Sex
Male 45 (56.3%)
Female 35 (43.8%)
Duration of hearing loss (years)
Mean (SD) 23.8 (14.3)
Missing 3 (3.8%)
Hearing loss aetiology
Unknown 50 (62.5%)
Genetic 12 (15%)
Meniere’s Disease 5 (6.3%)
Acquired 5 (6.3%)
Otosclerosis 5 (6.3%)
Sudden deafness 3 (3.8%)
Living situation
Alone 13 (16.3%)
Not alone (with partner, children, etc.) 67 (83.8%)
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Table 2. Pre- and post-implantation audiological data (n = 80).

Pre-implantation (mean, SD)

1-year post-implantation (mean, SD)

Hearing aid use in at least 1 ear 79/80
Aided TBI ear phoneme score at 65dB SPL 23.8 (23.8)
Bilateral aided phoneme score at 65 dB SPL 59.3 (20.5)

Hearing aid use in non-Cl ear 68/80
Aided Cl ear phoneme score at 65 dB SPL 83.2 (12.9)
Bimodal aided phoneme score at 65dB SPL 86.2 (12.5)

Bilateral =two hearing aids; Bimodal = cochlear implant and contralateral hearing aid; Cl = cochlear implant; SD =standard deviation; TBI = to-be-

implanted ear.
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Figure 1. Quality of life outcomes for the NCIQ and HII-SOP.

Table 3. Correlations for post-implantation NCIQ, HII-SOP and speech percep-
tion data.

NCIQ

HII-SOP total score Cl phoneme score

Basic Sound Perception R = -0.38 0.12
(p = 0.003) (p =032
Advanced Sound Percepton —-0.41 0.32
(p = 0.001) (p = 0.006)
Speech Production —0.14 0.26
(p = 0.28) (p = 0.026)
Self-esteem —-0.33 0.16
(p = 0.01) (p =0.18)
Acvitivity Limitations —0.49 0.19
(p < 0.001) (p=01
Social Interactions —0.56 0.26
(p < 0.001) (p = 0.025)
HII-SOP Cl Phoneme Score
Communication Strategies - —0.34
(p = 0.012)
Relationships & Emotions - -0.17
(p = 0.21)
Social Interactions - -0.12
(p = 0.39)
Total Score - —0.25
(p = 0.073)
(re = —0.56; p<0.001) and Advanced Sound Perception (ry =
—0.41; p=10.001) sub-domains of the post-implantation NCIQ, and
weak correlations with the Basic Sound Perception (r; = —0.38;

p=0.003) and Self-Esteem (r; = —0.33; p=0.01) sub-domains. No
correlation is observed with Speech Production.

Correlating (changes in) speech perception with (changes in)
quality of life

Correlations between post-implantation speech perception out-
comes (best-aided at 65dB SPL) and NCIQ sub-domains are
shown in Table 3. Weak correlations were only found for Speech
Production (r; = 0.26; p=0.026), Advanced Sound Perception

Total score -

Communication
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Score
(r¢ = 032; p=0.006) and Social Interactions (r; = 0.26;

p=0.025). Changes in speech perception from pre- to post-
implantation (not shown) also showed negligible to weak correla-
tions with changes in NCIQ sub-domain scores between these
timepoints. Table 3 also reports the correlations between post-
implantation best-aided speech perception and HII-SOP scores.
No correlation is seen with the HII-SOP Total score and a weak
correlation (r; = —0.34; p=0.012) is only observed for the
Communication Strategies domain. Changes in speech perception
from pre- to post-implantation (not shown) also showed a weak
correlation (r, = —0.35; p=0.03) with the change in HII-SOP
Total score between these timepoints.

Discussion

One of the most devastating consequences of hearing impairment,
especially for individuals with more severe hearing impairment, is
the breakdown in effective communication with those around
them. Consequently, one of the primary motivations for CI uptake
in adults is enhanced communication ability, and ultimately social
connection, with their CPs. This study explores the self-reported
QoL of 80 CI users and 54 of their CPs while examining its correl-
ation with speech perception.

Quality of life outcomes

For the cohort of participants in our study, questionnaire data
show a positive change in the QoL of both CI users and their CPs
post-implantation across all sub-domains. While our NCIQ find-
ings are in line with prior studies which have demonstrated
improvements in CI users’ QoL post-implantation (McRackan,
Bauschard, Hatch, Franko-Tobin, Droghini, Nguyen, et al. 2018;
Plath et al. 2022), our study provides unique insights into the
impact of CI on CPs, highlighting the effects on third-party dis-
ability both pre- and post-implantation. Findings relating to third-



party disability post-implantation are also in line with prior litera-
ture, where CPs of CI users also reported improved QoL as a result
of implantation (Lambinon et al. 2024; Shao, Moberly, and Ray
2020; Volter et al. 2022). Specifically, the HII-SOP data in our
study shows a large reduction in third-party disability, which
improved from moderate levels pre-implantation (52.4, SD = 16.7,
range = 15-87.5) to mild levels post-implantation (35.8, SD =
18.4, range = 2.5-77.5). These positive changes underscore the
potential benefits of CI not only for the user, but also for their CP,
whose QoL can improve as a result of reduced caregiver burden,
enhanced communication, and greater autonomy of the CI user.

Furthermore, we examined the post-implantation correlation
between the QoL of CI users and their CPs. Our findings show a
moderate correlation between improvements in the QoL of CI
users and reductions in third-party disability among their CPs,
specifically when correlating the HII-SOP Total Score to the
Activity Limitations, Advanced Sound Perception and Social
Interactions sub-domains. These correlations underscore the inter-
connected nature of QoL outcomes within the user-partner dyad,
where improved hearing and social participation for CI users con-
tributes to positive changes in CP’s experiences. These findings
highlight the importance of improved communication and social
engagement as key contributors to enhanced subjective well-being
for both parties. However, while a CI may bring improved com-
munication ability for both the user and their CP, this newfound
improvement may impact partner dynamics, where a CP who may
have previously spent years living with, assisting with and com-
pensating for their partner’s hearing loss now finds themselves
navigating a new way forward. This change in dynamics may be
related to previous activity limitations and participation restric-
tions, such as a shift in a sense of responsibility (always answering
the telephone for the person with hearing loss), or communication
compensation (avoiding certain social situations that hamper good
communication for the person with hearing loss).

Although overall reduction in third-party disability among
CPs is encouraging, our data show that some CPs continue to
experience moderate and even severe levels of third-party disabil-
ity even one-year post-implantation. It is important to consider
the lasting impact on partners of individuals with hearing loss,
who often experience third-party disability due to their partner’s
hearing loss (Scarinci, Worrall, and Hickson 2012) and which
may persist even after CI (Volter et al. 2022). Third-party dis-
ability may remain higher in CPs who also experienced a higher
pre-implantation burden related to their partner’s hearing loss.
Experts in the field have recommended expanding post-implant-
ation rehabilitation to include CPs, who may benefit from con-
tinued intervention and support even with the newfound benefits
of their partners’ CI (Manchaiah et al. 2012; Volter et al. 2022).
Volter et al. (2022) argue that more emphasis should be placed
on including CPs from the beginning of the CI trajectory and
throughout the post-implantation auditory rehabilitation trajec-
tory. Shao, Moberly, and Ray (2020) also recommend including
CPs in early post-implantation rehabilitation sessions, during the
CI users’ journey to a new way of hearing. Coupled with our
own findings, this warrants a change in the current CI care path-
way that moves beyond a person-centred approach, to a family-
centred approach (Lambinon et al. 2024).

The relationship between speech perception and quality of
life outcomes

QoL sub-domains of CI users and their CPs had negligible to
weak correlations with speech perception outcomes in quiet,
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one-year post-implantation. These correlations remained negli-
gible when looking at the impact of changes in speech perception
on changes in QoL ratings. While overall findings are positive, a
considerable subset of CI users and CPs continue to report at
least moderate impacts of the hearing loss on HRQoL and
HLQoL even one-year post-implantation, irrespective of post-
implantation speech perception outcomes in quiet. Vasil et al.
(2020) only found moderate correlations with some NCIQ sub-
domains when using more complex speech tests, such as audiovi-
sual tasks or AzBio sentences. However, in their study, all testing
was performed in quiet and therefore possesses limited ecological
validity. Other studies have also concluded that typical clinical
speech perception assessments poorly predict QoL in CI users
(Dorismond et al. 2023; McRackan, Bauschard, Hatch, Franko-
Tobin, Droghini, Nguyen, et al. 2018) and their partners
(Aylward et al. 2022). Our data shows that some CI users with
high speech perception scores still had low scores in the Social
Interaction, Activity Limitation and Self-Esteemm domains,
domains that capture daily living beyond the sound-proofed
walls of the clinic. Hearing amplification users have also previ-
ously provided feedback that standard tests used in CI evaluation
fail to capture their daily experiences, often characterised by
noise and multiple talkers (Bierbaum et al. 2020). The negligible
to weak correlations between speech perception and QoL in CI
users and their CPs in our study suggest that post-implantation
improvements in QoL should be evaluated beyond improvements
in clinical speech perception alone. Standard clinical measures
often lack the depth to capture experiences in daily listening
environments, warranting a more comprehensive exploration of
additional factors contributing to the multifactorial nature of
subjective CI outcomes. Instead of focusing on QoL measures
that correlate with speech perception outcomes, QoL measures
from CPs can be further used to enhance the counselling and
intervention services offered to both parties during the post-
implantation phase, especially if these measures are captured
early on and allow for timely support to be offered.

There is a considerable body of literature evaluating more
ecologically valid measures of speech perception that are suitable
for use in the clinical setting. Keidser et al. (2020) define eco-
logical validity in hearing science as the degree to which research
findings reflect daily hearing-related function, activity and par-
ticipation. The DiapixUK task, for example, allows for evaluating
communication difficulties in a more spontaneous, ecologically
valid setting (Baker and Hazan 2011; Van Engen et al. 2010).
Hey, Mewes, and Hocke (2023) point out that despite the rele-
vance of complex listening situations in daily life, standard clin-
ical protocols do not routinely use complex interfering noise
signals (e.g. fluctuating noise or a cocktail party situation) as
part of their testing. The authors showed that a reduced speech
perception test battery in the SON90 setup (speech from the front
of the participant at 0 degrees, noise from the side at 90 degrees)
has proven to be clinically feasible and more ecologically valid
than traditional speech perception testing setups. To facilitate the
creation of interventions that effectively address communication
hurdles, it is crucial to continuously relook at speech audiometry
protocols (Hey, Mewes, and Hocke 2023) and think about cre-
ative interactive or conversational paradigms to elicit communi-
cation situations that individuals experience in daily life (Carlile
and Keidser 2020). In line with recommendations from
Skidmore et al. (2020), the inclusion of cognitive, top-down
assessments may also contribute to a better understanding of
QoL outcome variability. As innovative at-home, self-test tech-
nologies evolve as alternatives to standard clinical testing, there
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is an opportunity to prioritise ecological measures during clinical
appointments. This shift in testing may shed light on how CI
candidates and users leverage auditory cues in real-world conver-
sations and social interactions, allowing for individualised inter-
ventions and counselling. Utilising remote care resources to
conduct at-home diagnostic testing and monitoring can allow
valuable clinical time to be used for more complex assessments
and meaningful conversations with users and their partners
about navigating the daily challenges they may experience
around living with a CIL.

Limitations

Firstly, clinical outcomes in our study primarily centred on
speech recognition in quiet. Challenges arose in collecting
speech-in-noise data (digits-in-noise) across participants due to
various factors, including time constraints, limitations in testing
room conditions, poor reliability (as indicated by a high standard
deviation during testing) and participant fatigue. It is plausible
that speech-in-noise assessments may yield stronger correlations
with HRQoL ratings, as this test, although not fully ecological,
better approximates real-world listening situations in noisy envi-
ronments. While the use of sentences for speech testing may
seem more ecological, previous research has shown that digits-
in-noise testing is more feasible and reliable than sentences-in-
noise testing, especially for CI users, where the use of sentences
is often too complex (Kaandorp et al. 2015). At-home testing
options may be a viable solution to overcome clinical and
resource constraints for conducting speech-in-noise testing.
Secondly, our study’s evaluation of third-party ratings of HRQoL
was restricted to life partners of CI users. Consequently, insights
into the QoL experiences of other caregivers, family members,
colleagues or friends, remain beyond our scope. Given the
absence of a validated questionnaire for assessing broader proxy
HRQoL, Aylward et al. (2022) modified the Significant Other
Scale for Hearing Disability (SOS-HEAR) to accommodate a
wider audience in their study. While promising, this approach
has the challenging task of capturing the diverse interactions
individuals have with different types of CPs within a single ques-
tionnaire. Lastly, post-implantation outcome measures were col-
lected one-year post-implantation. It may be that QoL ratings
continue to evolve as individuals gain more experience with their
new hearing implant. The SMILE study follows CI users up to
3years post-implantation and speech perception and QoL ratings
at this timepoint will be reported in a future study.

Conclusions

This study highlights the impact of hearing loss and CI on the
QoL of newly implanted adults and their CPs. While our results
generally indicate positive QoL outcomes, they also show persist-
ing QoL challenges for some CI users, but especially their part-
ners. Contrary to our expectations, post-implantation speech
perception demonstrated limited correlation with QoL (sub-)
domain ratings. Based on our findings, clinicians and therapists
should consider (1) placing more value on CI user QoL measures
to gain more comprehensive feedback on daily living experiences
with a CI and provide intervention and support on what CI
users are reporting and, (2) incorporating third-party QoL meas-
ures in the CI care continuum, to recognise and support the
needs of individuals who regularly interact with CI users.
Relying solely on speech perception outcomes as a success metric
is insufficient and fails to address the broader challenges users

and their partners face due to hearing loss. In recognising the
impact of hearing loss on both parties, further exploration into
the multifaceted contributors to post-implantation QoL in CI
users and their CPs is important. Integrating these factors into
the CI care pathway will facilitate enhanced counselling, compre-
hensive assessment, realistic expectation management and
ongoing satisfaction monitoring for CI users and those who walk
the hearing loss journey with them.
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