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Original Study
Determinants of Cochlear Implant Satisfaction and Decisional
Regret in Adult Cochlear Implant Users

Christian M. Shannon, Kara C. Schvartz-Leyzac, Judy R. Dubno, and Theodore R. McRackan

Department of Otolaryngology—Head and Neck Surgery, Medical University of South Carolina, Charleston, South Carolina
Objective: Determine associations expected and actual cochlear
implant (CI) outcomes, decisional regret, and satisfaction in expe-
rienced adult CI users.
Study Design: Cross-sectional cohort study.
Setting: Tertiary medical center.
Patients: Thirty-nine adult CI users meeting traditional bilateral
hearing loss indications with ≥12 months CI experience.
Interventions/Main Outcome Measures: Patients completed the
validated Satisfaction with Amplification in Daily Living and Deci-
sional Regret instruments. Pre- and post-CI outcomes (CIQuality of
Life [CIQOL]-Expectations; CIQOL-35 Profile; CNC words,
AzBio Sentences) were obtained from a prospectively maintained
clinical database.
Results:Using established cutoff scores, 29% of patients reported
a substantial degree of post-CI decisional regret. For each CIQOL
domain, patients without decisional regret obtained post-CI out-
come scores closer to pre-CI expectations compared with patients
with decisional regret (d = 0.34 to 0.91); similar results were ob-
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served with higher CI user satisfaction (d = 0.17–0.83). Notably,
the degree of pre- to post-CI improvement in CNC or AzBio
scores did not differ between patients with and without decisional
regret or with lower and higher satisfaction. Finally, greater pre-/
postimprovement in CIQOL-35 Profile domain scores demon-
strated far stronger associations with lower decisional regret and
higher satisfaction than changes in speech recognition scores.
Conclusions: Patients with better alignment of their pre-CI expec-
tations and post-CI outcomes and greater pre-/post-CIQOL im-
provement had lower decisional regret and higher satisfaction.
This emphasizes the importance of evidence-based pre-CI
counseling regarding real-world CI benefits and caution against
assuming that improvements in speech recognition are related to
patient satisfaction.
Key Words: Adult—Cochlear implant—Decisional regret—
Patient-reported outcome measures—Quality of life—Satisfaction.
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INTRODUCTION

Globally, it is estimated that over 430 million people
have hearing loss that requires rehabilitation (1). For adults
with moderate to profound sensorineural hearing loss who
no longer obtain benefit from hearing aids, cochlear im-
plants (CIs) have been the standard of care since their Food
and Drug Administration approval in 1984 (2). As of
December 2019, approximately 736,900 registered devices
have been implanted worldwide, and an analysis of the US
Medicare population found a nearly 125% increase in the
number of new CIs between 2007 and 2016 (3,4). Over this
same period, the pre-CI evaluation process has remained
relatively consistent, involving a battery of tests including
audiometry, speech recognition testing, medical examina-
tion, and imaging (5). A substantial component of the
pre-CI evaluation process is typically focused on counsel-
ing, which is intended to inform potential CI recipients
about the possible benefits they may experience if they
elect to proceed with implantation, with the benefits pri-
marily focused on improved speech recognition.

For adults with postlingual hearing loss, the vast majority
experience improvements in speech recognition scores
compared with their pre-CI scores, with improvements of
35% or more common for both words in quiet and
sentences in quiet testing (6,7). Similarly, functional abili-
ties assessed with patient-reported outcome measures
(PROMs) have consistently shown significant improve-
ment for patients across multiple domains compared with
pre-CI abilities (8–10). Despite these clear pre- to post-CI
improvements in both speech recognition ability and
broad-based functional abilities for most users, clinicians
lack insight into the determinants of CI user satisfaction
as well as what factors govern patients' overall attitude to-
ward their decision to undergo implantation. This presents
the opportunity to better understand possible determinants
of both patient levels of satisfaction with their device as
well as their decision to undergo implantation. There is a
general assumption that improvement in speech recognition
authorized reproduction of this article is prohibited.
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scores directly correlates with self-reported patient satisfac-
tion, but this association is not unequivocally supported.
Determinants of CI patient satisfaction as well as potential
regret surrounding the decision to undergo implantation
are likely complex. Therefore, further examination of fac-
tors that individuals consider when assessing their decision
to undergo implantation as well as their level of satisfaction
with their devices is needed. For example, alignment be-
tween a patient's expectations of what an intervention will
accomplish and the actual realized outcome has been previ-
ously associated with the degree of satisfaction after a med-
ical procedure (11), so the inclusion of expectations in the
current study is warranted.
Fortunately, validated instruments have been developed

to investigate these topics. The Satisfaction with Amplifi-
cation in Daily Living (SADL) is a well-established PROM
used tomeasure satisfaction in patients who use hearing de-
vices (12,13). Although initially developed for use in hear-
ing aid users, it has since been validated for assessing satis-
faction in CI users (14). The Decisional Regret Scale
(DRS) is a validated instrument used to measure “distress
or remorse after a healthcare decision.” (15) It has been
used in many other fields of medicine (16–18) but has not
been routinely applied to CI patients. Using these instru-
ments, the purpose of the current study was to determine
levels of device satisfaction and decisional regret in patients
who elected to undergo cochlear implantation. Next, we
sought to determine the association between CI user out-
comes and patient satisfaction and attitude surrounding
their decision to undergo implantation. Together, the over-
all goal of this study was to identify factors that could be
addressed during counseling in the pre-CI evaluation pro-
cess to enhance satisfaction and minimize decisional regret
in adult CI users.

MATERIALS AND METHODS

Patients
The present study was approved by our institutional re-

view board. Patients were retrospectively identified from
our institution's prospectively maintained database for adults
undergoing cochlear implantation. Inclusion criteria were
history of postlingual onset of hearing loss, age of 18 years
or greater at time of implantation, completed pre-CI Quality
of Life (CIQOL)-Expectations (19), pre-CI and 6 months
post-CI (or greater) CIQOL-35 Profile (20), and pre-CI
and 6-month post-CI (or greater) speech recognition scores.
Exclusion criteria were patients undergoing CI revision sur-
gery, patients with known retro-cochlear pathology on the
implanted side, patients with single-sided deafness, and pa-
tients with a documented cognitive disorder.
For patients meeting inclusion/exclusion criteria, the fol-

lowing data were extracted from our institution's CI data-
base: age at time of implantation, sex, race (self-identified),
listening modality (bilateral CI, CI + hearing aid, or CI
without hearing aid), preoperative CIQOL-Expectation
scores, CIQOL-35 scores, and pre-/post-CI speech recogni-
tion scores. Speech recognition scoreswere measured using
consonant-nucleus-consonant word test (CNC word) and
Otology & Neurotology, Vol. 00, No. 00, 2023
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AzBio sentences in quiet (AzBio Quiet, Arizona State Uni-
versity, Tempe, Arizona, USA) (21,22). These are hence-
forth referred to as word recognition and sentence recogni-
tion scores. Further information about testing methods can
be found in the Supplemental Digital Content, http://links.
lww.com/MAO/B753.

Data Collection
Ultimately, 128 patients met our inclusion/exclusion

criteria and were sent SADL and DRS questionnaires via
an individualized REDCap invitation. SADL is a 15-item
validated instrument that measures a patient's level of satis-
faction on a 1–7 Likert scale for four domains: Positive Ef-
fect, Service and Cost, Negative Features, and Personal Im-
age, which are summed to provide a Global score. A score
of 1 is considered complete dissatisfaction with a hearing
device, whereas a 7 represents maximal satisfaction. For
the current study, we used the version of the SADL vali-
dated for use in CI patients (14). We specifically looked
at the Positive Effect domain in our analysis because it fo-
cuses on aspects of the CI experience such as improved
communication ability, improved localization, and natural
sound quality, which are elements most focused on func-
tionality (12). We also considered the Global score, which
takes into account components such as cost burden and aes-
thetic appeal for a broader view of what factors can be at-
tributed to an overall higher level of satisfaction. For the
three additional subdomains, individual analyses were not
performed because the items they include are less pertinent
to functional CI outcomes. For our study, a score of 5 or be-
lowwas considered low for both domains, whichwas deter-
mined from the overall average of the study cohort as stan-
dardized cutoffs have not been set.

The DRS is a 5-item validated instrument that measures
a patient's level of regret in decision-making, which in this
case is the decision to undergo cochlear implantation. It in-
cludes prompts that the user responds to using a standard
5-point Likert scale where 1 represents “strongly agree”
and 5 represents “strongly disagree.” DRS outcomes are
scored on a 0–100 scale, with 0 corresponding with no re-
gret and 100 maximal regret. A score of 20 or higher was
considered “significant regret” based on previously re-
ported data for other types of patient cohorts (15). This in-
strument was selected because it provides a means to ana-
lyzewhich patient-related outcomes may be correlated with
a CI user's level of regret with their decision to undergo
implantation.

Statistical Analysis
Full description of statistical methods can be found in the

Supplemental Digital Content, http://links.lww.com/MAO/
B753. All data analyses were performed with SPSS
28.0.1.0 (IBM Corp., Armonk, NY). Outcome measures
included pre-CI/post-CI implantation word and sentence
recognition, CIQOL-Expectations, pre-/postimplantation
CIQOL-35, SADL, and DRS. Cohen's d effect sizes and
95% confidence intervals were calculated for all analyses.
An effect size of 0.2 to 0.49 is considered small, 0.5 to
0.79 medium, 0.8 to 1.29 large, and above 1.3 very large
zed reproduction of this article is prohibited.
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(23). Pearson correlation coefficients were also calculated
to determine associations between two variables. A coeffi-
cient of 0.0 to 0.09 is considered negligible, 0.1 to 0.39
weak, 0.4 to 0.69 moderate, 0.7 to 0.89 strong, and 0.9 to
1.0 very strong (24).

RESULTS

A total of 38 patients completed both questionnaires,
with one additional patient completing only SADL
(N = 39). The average age of respondents was 71.4 years
(SD, 12.0; range, 31–93) and included 20 male patients
(51.3%). Devices from all three CI companies were repre-
sented in the cohort. Characteristics of the patient popula-
tion are summarized in Table 1. Prior hearing aid use refers
to patients who used hearing aids immediately before re-
ceiving a CI.

Satisfaction with Amplification in Daily Living
For the Positive Effect domain of the SADL, 15 patients

(39%) met the criterion for low Positive Effect (3.1 ± 1.0)
and 24 met the criterion for high Positive Effect (6.1 ± 0.6;
Table 2). We examined the relationship between Positive Ef-
fect and the degree to which CI users' post-CI functional
abilities met their pre-CI expectations, as measured using
the CIQOL-35 and the CIQOL-Expectations instruments.
A negative value was obtained if the CIQOL-Expectations
score was larger than the CIQOL-35 score, which represents
a patient's post-CI functional abilities not meeting their
pre-CI expectations. Looking at the relationship between
Positive Effect and how closely CIQOL-35 outcomes met
patient expectations, all domains and the Global score dem-
onstrated at least a medium effect size (d = 0.53–0.63) with
the environment domain demonstrating a large effect size
(d = 0.83). This demonstrates that, overall, patients had
higher levels of perceived Positive Effect when their pre-CI
expectations more closelymet their post-CI outcomes. In ad-
dition, a consistent pattern of increased Positive Effect was
TABLE 1. Demographics of patients included in analysis

Patient Demographics (N = 39) Mean (SD)

Age (yr) 71.4 (12.0)

N (%)

Sex
Male 20 (51.3)
Female 19 (48.7)

Race
White 39 (100)

Ethnicity
Not Hispanic or Latinx 39 (100)

Prior hearing aid use
Yes 27 (69.2)
No 12 (30.8)

Duration of CI use (yr) 2.2 (1.0)
Hearing device configuration
Bilateral CI 8 (20.5)
Single CI, contralateral hearing aid 8 (20.5)
Single CI, no contralateral device 23 (59.0)

SD indicates standard deviation; CI, cochlear implant.

Copyright © 2023 Otology & Neurotology, Inc. Un
observed for all domains and the Global scorewhen examin-
ing the change in pre-CI to post-CI CIQOL-35 scores, which
represents improvement in real-world functional ability, al-
though none of the effect sizes were large (d = 0.22–0.63).
In contrast, pre-CI to post-CI change in word or sentence
recognition scores was not associated with higher Positive
Effect (d = 0.01–0.07).

For the SADL Global score, 17 patients (44%) met the
criterion for low satisfaction (3.9 ± 0.7) and 22 patients
(56%) met the criterion for high satisfaction (5.8 ± 0.5).
When looking at the SADL Global score and alignment
of pre-CI CIQOL-Expectations and post-CI CIQOL-35
scores, no domain demonstrated more than a small effect size
(d = 0.08–0.49). Regarding change from pre-CI to post-CI
CIQOL-35 scores, representing functional improvement, all
domains exhibited a pattern of an increased CIQOL score
and increased satisfaction, but only the environment domain
had a large effect size (d = 0.83). All other domains and global
score demonstrated medium effect (d = 0.51–0.70), and the
emotional domain demonstrated small effect (d = 0.22). No
associationwas found between pre-CI to post-CI change in ei-
ther the word or sentence recognition score and the SADL
Global score (d = 0.11–0.12). There was a small effect size
observed between older age and an increased SADL Global
score (d = 0.29), suggesting older patients are more satisfied
with their CIs than younger patients; this association was
not observed for SADL Positive Effect.
Decisional Regret
Overall, 11 patients (29%) met the criteria for significant

decisional regret (mean score, 42.7 ± 23.4) and 27 patients
(71%) did not (2.2 ± 4.2; Table 3). When examining the rela-
tionship between decisional regret and the degree towhich CI
users' post-CI functional abilitiesmet their pre-CI expectations,
CI users had lower decisional regret when their post-CI func-
tional abilities were better aligned with their pre-CI expectations.
This effect was large for communication and environment do-
mains and the global measure (d = 0.81–0.91) and medium for
the emotional and listening effort domains (d=0.56–0.75). In ad-
dition, greater pre-CI to post-CI improvement in all CIQOL-35
domains demonstratedmore consistent and stronger associations
with less decisional regret. The entertainment domain demon-
strated a large effect size (d= 0.87), whereas the communication,
environment, and social domains as well as the global score all
hadmedium effect sizes (d = 0.64–0.79). In contrast, when com-
paring word and sentence recognition outcomes between the
groups with and without significant decisional regret, there was
a trend for increased improvement from pre-CI to post-CI scores
to be associated with less decisional regret for both word recog-
nition (d = 0.31) and sentence recognition (d = 0.28); however,
this effect was very small and nonsignificant. From a demo-
graphic standpoint, older age was found to have a small effect
on less decisional regret (d = 0.29), meaning older individuals
tended to have less regret about their decision to undergo implan-
tation than younger individuals.

Overall, a weak correlation (r = −0.14) was found between
decisional regret and satisfaction, meaning as level of deci-
sional regret increased, there was a small correlative decrease
Otology & Neurotology, Vol. 00, No. 00, 2023
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TABLE 3. Patient pre-CI/post-CI change in speech recognition scores, change in pre-CI/post-CI CIQOL-35 scores, and difference in
CIQOL-Expectations and 6 months or greater post-CI CIQOL-35 scores stratified by high and low Decisional Regret

Minimal to No
Decisional Regret

(N = 27)

Significant
Decisional

Regret(N = 11)

Effect Size (d )
(95% Confidence

Interval)

Age mean (SD) 72.3 (9.4) 68.7 (17.4) 0.29 (−0.41–1.00)
ΔCNC words 51.0 (22.8) 43.5 (27.3) 0.31 (−0.50–1.12)
ΔAzBio sentences quiet 65.3 (28.6) 57.3 (25.3) 0.28 (−0.48–1.06)
ΔCIQOL-35 domain and global scores
Communication 19.3 (23.1) 5.0 (12.9) 0.68 (−0.04–1.42)
Emotional 20.0 (24.8) 8.4 (21.8) 0.47 (−0.24–1.20)
Entertainment 24.8 (25.3) 1.3 (28.6) 0.87 (0.15–1.63)
Environment 27.0 (27.6) 6.9 (24.9) 0.73 (0.01–1.47)
Listening Effort 18.5 (22.9) 8.9 (16.5) 0.44 (−0.27–1.17)
Social 21.1 (27.17) 4.9 (17.2) 0.64 (−0.07–1.38)
Global 17.1 (19.2) 3.2 (12.0) 0.79 (0.06–1.53)

Difference in CIQOL-Expectations and Post-CI CIQOL-35 domain and global
scores
Communication −8.2 (21.5) −25.5 (9.5) 0.91 (0.13–1.72)
Emotional 3.0 (20.4) −9.01 (21.59) 0.56 (−0.20–1.34)
Entertainment −7.3 (29.6) −21.0 (30.7) 0.44 (−0.32–1.22)
Environment −6.1 (25.1) −28.9 (28.4) 0.85 (0.07–1.65)
Listening Effort −12.7 (22.7) −27.6 (8.9) 0.75 (−0.02–1.55)
Social 0.6 (19.4) −7.3 (27.9) 0.34 (−0.42–1.11)
Global −5.3 (18.3) −19.0 (11.4) 0.81 (0.04–1.62)

Bold represents a large effect size.Δ indicates pre- to post-CI change; CNCwords, consonant-nucleus-consonant word scores; AzBio, sentence recognition
in quiet.
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in level of satisfaction. Table 4 presents an overview of each
included variable and its overall effect on decisional regret,
Global satisfaction, and Positive Effect. Fig. 1 shows the dif-
ference between pre-CI expectations and post-CI outcomes
in those with decisional regret and those without, as well as
the change in speech recognition scores for each group. In
Fig. 1A,CIQOLdomains that demonstrated the greatest effect
sizes are displayed to demonstrate alignment between expec-
tations and realized outcomes in those with and without deci-
sional regret. A score closer to 0means greater alignment. Fig.
1B shows the change in speech recognition scores for those
with and without decisional regret. A more positive score
means greater improvement. As seen, patients with decisional
regret had far worse alignment between pre-CI expectations
and post-CI outcomes than those without decisional regret,
but similar speech recognition improvement. In addition, the
waterfall plots in Fig. 2 show these results at the individual
level. For each CI user, the relationship between their satisfac-
tion and decisional regret are plotted against the difference be-
tween their pre-CI CIQOL-Expectations and post-CI
CIQOL-35 communication domain score, pre-CI to post-CI
change in CIQOL-35 communication domain score, and
pre-CI to post-CI change in word and sentence recognition
scores. Red bars signify patients who experienced significant
decisional regret or low satisfaction.

DISCUSSION

In the current study, improvements in CIQOL-35 scores
from pre-CI to post-CI, which represent real-world func-
tional ability improvements across multiple domains, were
consistently associatedwithmore satisfaction and less deci-
sional regret. This trend demonstrates the importance of
measuring functional abilities, beyond speech recognition,
Copyright © 2023 Otology & Neurotology, Inc. Un
through validated PROMs as a key component of monitor-
ing post-CI outcomes and providing pre-CI counseling.
Prior evidence has demonstrated that most CI users experi-
ence improvement in speech recognition after implantation
(6,7); however, evidence describing the association be-
tween pre-/post-CI improvement in speech recognition
scores and patient satisfaction is limited. In the current
study, there was a minimal effect from either word or sen-
tence recognition improvement on CI satisfaction. There
was a small, nonsignificant effect from improvement in
speech recognition and lower decisional regret. These min-
imal effects of pre-CI to post-CI improvement in speech
recognition on satisfaction and decisional regret are espe-
cially compelling given most CI research and clinical care
up to this point has focused on speech recognition scores
as the primarymetric of CI outcome success (25). Although
clinicians generally look to improvements in speech recog-
nition as a measure of CI success, the results of the current
experiment strongly suggest a need to broaden metrics used
when defining CI success.

Moreover, the results for speech recognition scores in the
current study support multiple previously published studies
that show absent to weak associations between CI users'
speech recognition ability and self-reported functional abil-
ities (8,9). In addition, the results from external outcome
measures in this study (SADL and DRS), which focus on
different outcome constructs, provide additional support
of these previously demonstrated weak associations (8).
These findings further support 1) a critical reexamination
of our current paradigm of utilizing only speech recognition
scores as a measure of success in CI users (25–27) and 2)
the integration of PROMs into routine clinical CI care, in
pre-CI counseling, and as primary outcome measures in
CI research protocols and clinical trials. These views are
Otology & Neurotology, Vol. 00, No. 00, 2023

authorized reproduction of this article is prohibited.



6 C.M. SHANNON ET AL.

D
ow

nloaded from
 http://journals.lw

w
.com

/otology-neurotology by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

2+
Y

a6H
515kE

=
 on 10/19/2023
based on our results that demonstrated that CIQOL out-
comes are more strongly associated with patient satisfac-
tion and decisional regret than speech recognition scores.
Examination of individual CI user data in Fig. 2 provides
specific examples of these relationships. For example, pa-
tients 25 and 26 both had large pre-/post-CI improvements
in their CIQOL-35 communication scores but modest im-
provements in their word recognition scores. Yet, both pa-
tients had positive satisfaction and minimal decision regret.
In contrast, patients 4, 5, and 6 had low levels of satisfaction
and significant decisional regret despite large pre-/post-CI
improvements in word recognition scores. Notably, these
patients had much smaller pre-/post-CI improvements in
CIQOL-35 communication scores and had pre-CI expecta-
tions that exceeded their actual post-CI abilities.
The current study also demonstrated that a smaller difference

between patients' pre-CI CIQOL-Expectations and post-CI
CIQOL-35 scores, representinggreater congruencybetween ex-
pected and actual post-CI functional abilities, was associated
with higher satisfaction and lower decisional regret. These re-
sults suggest a need to improve the pre-CI evaluation to include
evidence-based counseling so that potential CI users can de-
velop realistic expectations of their post-CI functional abilities.
Although precise predictions of post-CI patient outcomes are
not currently possible, modifications of patient expectations
by providers during the pre-CI counseling process can be
attempted to ensure expectations are realistic and achievable
(10,28), with the long-term goal of improved patient satisfaction
and reduced regretwith the decision to undergo cochlear implan-
tation. Both audiologists and surgeons should assess how reason-
able a patient's expectations are, based on available normative
data (28), and subsequently provide resources such as the oppor-
tunity to speakwith a currentCI user so patients have a better un-
derstanding of their post-CI outcomes. Moreover, these results
are supported by previously published research that CI users
prefer their potential outcomes be discussed using real-world
TABLE 4. Summarized effects of difference in CIQOL-Expectations a
CI/post-CI CIQOL-35 scores, and change in pre-CI/post-CI speech reco

and Decisiona

Difference between CIQOL-Expectations and post-CI CIQOL-35 scores
Communication Domain
Emotional Domain
Entertainment Domain
Environment Domain
Listening Domain
Social Domain
Global Score

Change between pre-CI and post-CI CIQOL-35 scores
Communication Domain
Emotional Domain
Entertainment Domain
Environment Domain
Listening Domain
Social Domain
Global Score

Change between pre-CI and post-CI word recognition scores
CNC word
AzBio Quiet

Groups are compared as previously defined. − indicates minimal effect size; +

Otology & Neurotology, Vol. 00, No. 00, 2023

Copyright © 2023 Otology & Neurotology, Inc. Unauthori
examples, represented by validated clinical vignettes associated
with specific levels of improvement in each domain of the
CIQOL-35, as opposed to speech recognition scores (10,29,30).

The role of preintervention expectations has been studied
for a variety of medical interventions, and in general, fulfill-
ment of patient expectations is associated with better health
outcomes and greater levels of satisfaction. Thompson and
Suñol (11) formulated a theoretical framework for the rela-
tionship between patient expectations and subsequent level
of satisfaction. In general, the more congruent a patient's ex-
pectations are with their lived experience, the greater the pa-
tient satisfaction with treatment. This notion is supported by
results of the current study, which demonstrated increased sat-
isfaction and lower decisional regret when pre-CI expectations
aligned more closely with post-CI CIQOL outcomes. The
converse is true as well, with lower levels of satisfaction and
higher decisional regret associated with larger gaps between
pre-CI expectations and post-CI outcomes. Such results could
ultimately lead to worse CI outcomes, as dissatisfied patients
are more likely to not adhere to prescribed treatment regimens
and not attend scheduled follow-up appointments (31).

Future studies should focus on the change in patient expecta-
tions over the CI evaluation period to determine if this is a mod-
ifiable target for future interventions. Moreover, understanding
of the factors associated with higher patient expectations, and
therefore, those at risk of having greater discrepancy between
expectations and outcomes, will allow clinicians to identify pa-
tients with the most unrealistic expectations and appropriately
counsel these individuals. Finally, future evidence-based
counseling tools that use the CIQOL framework have the po-
tential to enhance the pre-CI process and decrease decisional re-
gret and increase overall satisfaction.

Limitations
Although the CIQOL instruments were developed to

provide a more comprehensive assessment of CI users'
nd 6 months or greater post-CI CIQOL-35 scores, change in pre-
gnition scores on Positive Effect of SADL, Global Score of SADL,
l Regret

SADL Positive Effect SADL Global Decisional Regret

++ + +++
++ + ++
++ + +
+++ + +++
++ − ++
++ + +
++ − +++

++ ++ ++
+ + +
+ ++ +++
++ +++ ++
++ ++ +
+ ++ ++
++ ++ ++

− − +
− − +

, small effect size; ++, medium effect size; +++, large effect size.
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FIG. 1. A (left), The difference in pre-CI expectations and post-CI outcomes for domains of the CIQOL that demonstrated the greatest effect
sizes, for patients with decisional regret (+ decisional regret, orange) and those without (− decisional regret, blue). Lower score indicates better
alignment between expectations and realized outcomes. B (right), Pre- to post-CI change in speech recognition scores for patients with deci-
sional regret (+ decisional regret, orange) and those without (− decisional regret, blue).
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expectations and functional abilities, no PROM is ever go-
ing to be fully representative of every individual's values.
The use of the CIQOL instruments provides a generalized
framework to improve pre-CI counseling, but they should
be used in conjunction with personalized discussions to en-
sure the topics that each CI user values most are discussed.
In addition, the current study was limited by the number of
patients with post-CI outcomes 6 months or greater as well
as responses to both the SADL and DRS, although this set
of data provided estimates of effect sizes that can be used
for sample size calculations in future prospective studies.
Larger sample sizes will allow for confirmation of the sug-
gested trends in the current study and will likely be more
representative of the national sample of adult CI users in
terms of race, age, sex, and outcomes.Another limitationwas
FIG. 2. A, Difference in pre-CI expectations and post-CI CIQOL communi
score.C, Change in pre-CI to post-CI word recognition score.Redbars iden
bars identify patients either with low decisional regret or higher satisfact
CIQOL-Expectations communication domain score compared with post-C
tent throughout the remainder of the panels (B, C). A negative score in pan
tations, a negative score in panel B signifies the communication score of th
panel C signifies post-CI word recognition score was worse than pre-CI.

Copyright © 2023 Otology & Neurotology, Inc. Un
the homogeneity of the cohort regarding race and ethnicity.
Unfortunately, there are minimal published nationwide data
on adult cochlear implantation rates by race and ethnicity
(32), and published data consistently demonstrate non-
White and Latinx patients are vastly underrepresented in
rates of cochlear implantation when compared with US cen-
sus data (33–36). One final limitation is the fact that not all
patients who completed SADL andDRS had also completed
pre- and post-CI speech recognition scores, further reducing
the power of this component of the analysis. Moreover, the
inclusion of outcomes for sentence recognition in noise
could provide a more comprehensive understanding of the
role of speech recognition in more ecologically valid envi-
ronments in patient satisfaction and decisional regret. It is
also important to note that the current sample includes only
cation scores. B, Change in pre-CI to post-CI CIQOL communication
tify patients with either high decisional regret or low satisfaction.Blue
ion. Patient identification numbers are in order of change in pre-CI
I CIQOL-35 communication domain score (A) and then stay consis-
el A signifies post-CI functional outcomes did not meet pre-CI expec-
e CIQOL-35 was worse post-CI than pre-CI, and a negative score in

Otology & Neurotology, Vol. 00, No. 00, 2023
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patientswho elected to get a CI, and future analysis maywar-
rant measuring the decisional regret of patients who made
the decision not to proceed with a CI.

CONCLUSION

This study provides preliminary evidence that greater con-
gruence between pre-CI expectations and post-CI functional
outcomes of CI users is significantly associated with both
higher satisfaction and less regret about the decision to undergo
implantation. However, speech recognition scores had minimal
effect on levels of CI user satisfaction and decisional regret.
These results further demonstrate the importance of clearly ad-
dressing patient expectations during pre-CI evidence-based
counseling with the goal of informed decision-making. In ad-
dition, a larger improvement in CIQOL-35 scores from pre-CI
to post-CI, representative of greater functional improvement,
is associated with higher satisfaction and less decisional re-
gret. These results challenge the current standard of focusing
solely on speech recognition scores for assessing successful
CI outcomes (25). Changes in clinical and research protocols,
with an increased focus on PROMs in addition to speech rec-
ognition, have the potential to improve CI-related outcomes
through the application of a patient-centered and shared
decision-making approach to CI care.
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