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IMPORTANCE It is essential to measure an individual patient’s baseline and follow-up abilities
to demonstrate changes in clinical outcomes over time. Inherent in this strategy is
interpreting whether the measured change is clinically significant and beyond measurement
error. Conditional minimal detectable change (cMDC) values are widely used in many
disciplines but have rarely been established for outcome measures in otolaryngology or
hearing research, and never in cochlear implantation.

OBJECTIVE To determine cMDC values for the Cochlear Implant Quality of Life-35 (CIQOL-35)
Profile instrument to enhance our understanding of the initial and ongoing changes in
functional abilities from cochlear implants (CIs).

DESIGN, SETTING, AND PARTICIPANTS Item response theory analyses of responses from a
multi-institutional cohort of 705 CI users at a tertiary CI center were used to derive standard
error (SE) values for each possible CIQOL-35 domain score. Using an iterative approach, these
SE values were used to calculate cMDC values for every possible pre-CI and post-CI domain
score combination. We then compared pre-CI to 12-month post-CI CIQOL-35 domains scores
in an independent cohort of 65 adult CI users to determine whether the measured change
exceeded error to be clinically significant. The analysis took place on December 14, 2022.

INTERVENTIONS The CIQOL-35 Profile instrument and cochlear implantation.

RESULTS The cMDC values were smaller for the communication domain, and global measure
and cMDC values for all domains were larger at the extremes of the measurement scale.
Overall, 60 CI users (92.3%) demonstrated improvement beyond cMDC at 12 months post-CI
for at least 1 CIQOL-35 domain, and no patients’ scores declined beyond cMDC for any
domain. The percentage of CI users demonstrating improvement beyond cMDC varied by
domain, with communication (53 [81.5%]) showing the largest number of CI users improving,
followed by global (42 [64.6%]) and entertainment (40 [60.9%]). In general, CI users who
demonstrated improvement in CIQOL-35 domains had greater improvement in speech
recognition scores than patients who did not, but the strength and significance of these
associations greatly varied by domain and speech material.

CONCLUSIONS AND RELEVANCE This multistep cohort study found that cMDC values for the
CIQOL-35 Profile provided personalized thresholds for detecting real changes in patient
self-reported functional abilities over time across multiple domains, which may inform clinical
decision-making. Moreover, these longitudinal results reveal the domains with more or less
improvement, which may aid in patient counseling.
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I n longitudinal research studies and when monitoring
changes in clinical outcomes, it is essential to measure an
individual patient’s baseline and follow-up abilities to dem-

onstrate changes over time. Inherent in this assessment strat-
egy is the ability to determine whether the change in the out-
come of interest exceeds measurement error and is clinically
significant, which is imperative for clinicians to make in-
formed assessments and collaborate with patients, based on
their goals, to establish or modify a plan of care. Clinically im-
portant outcome value (CIOV) is the accepted term for describ-
ing clinically meaningful improvement in patient outcomes.
These CIOVs include values that consider the measurement
limitations of outcome measures, termed minimal detect-
able change (MDC) and patient-centered approaches, termed
minimally clinically important difference (MCID).1-3 Clini-
cally important outcome values are widely used in many dis-
ciplines, but they have rarely to our knowledge been estab-
lished for patient-reported outcome measures (PROMs) used
in otolaryngology and hearing research, and never in coch-
lear implantation.4-6

Without availability of CIOV thresholds, researchers and
clinicians must solely rely on statistically determined differ-
ences (ie, P values) to detect a change in PROM scores.7-11 This
approach relies on group-level data analyses that are depen-
dent on sample size and cannot be applied to an individual pa-
tient to monitor change.2,12,13 Therefore, determining CIOVs for
PROMs, and other widely used outcome measures, is essen-
tial for interpreting the results of a research study and when
discussing clinical decisions and care plans with individual
patients.

In cochlear implant (CI) research and clinical practice, pa-
tients’ baseline (pre-CI) functional abilities are measured and
then assessed at regular intervals after cochlear implantation.14

At each follow-up, clinicians review progress to determine
whether a clinically significant improvement has been achieved
relative to baseline and between follow-up intervals. The Coch-
lear Implant Quality of Life-35 (CIQOL-35) Profile is a PROM that
evaluates functional abilities across 6 domains (communica-
tion, emotional, entertainment, environmental, listening ef-
fort, social) as well as a global assessment with scores ranging
from 0 (low) to 100 (high). It was created and validated using
a thorough mixed-methods approach15,16 that included a multi-
institution design, stakeholder engagement, and advanced psy-
chometric analyses.17-24 These methods, which, to our knowl-
edge have never been used before in CI outcome research,
incorporated item response theory (IRT), an advanced psy-
chometric modeling technique with many potential measure-
ment advantages compared with traditional test-level psycho-
metrics used in developing legacy PROMs.25-27

One major advantage of IRT is that it provides the level of
precision, quantified using standard error (SE), for every pos-
sible outcome score. In contrast, PROMs developed using clas-
sic test theory derive only a single measurement error value
that is applied for all scores. This difference is extremely im-
portant because SE is not uniform for all scores (0-100) and is
known to be lower in midrange scores and larger at the
extremes.28,29 Therefore, application of a single error value,
or single MDC value, may result in interpretation errors. These

include misrepresenting small changes at the extremes of the
range (eg, near 0 or near 100) as meaningful when they are
within measurement error or incorrectly interpreting smaller
changes in the midrange as insignificant when they are be-
yond the measurement error. Fortunately, the value known as
conditional MDC (cMDC) has been developed to account for
this phenomenon, which personalizes the interpretation of
changes in outcome scores and assists clinicians and indi-
vidual patients in shared decision making.30,31

The purpose of the current study is 2-fold. First, we es-
tablish cMDC values for the CIQOL-35 Profile instrument from
a large sample of adult CI users using methods novel to CIs,
hearing research, and, more broadly, otolaryngology. Sec-
ond, we apply these cMDC values to quantify the changes in
self-reported functional abilities in an independent cohort of
adult CI users before and 12 months after receiving a CI.

Methods
Calculating cMDC Thresholds for the CIQOL-35 Profile
Instrument
Institutional review board approval was obtained through
Medical University of South Carolina. Informed consent was
not required to be obtained because the study was classified
as minimal risk. The cMDC values were derived using an it-
erative process. First, SE values were obtained for each pos-
sible score for each domain using IRT analyses from CIQOL-35
Profile responses of 705 CI users recruited through the 30-
institution CIQOL Development Consortium.25,32 Partici-
pants were (1) aged between 18 and 89 years (because indi-
viduals aged >89 years are considered a special population),
(2) used a CI for 1 year or more, (3) had postlingual deafness,
and (4) did not receive a CI for single-sided deafness or known
retrocochlear pathologic findings. Details regarding the
CIQOL-35 Profile instrument (items, response options, scor-
ing) can be found in our previous publications22,25 along with
demographics and hearing history of this patient cohort.18

Next, cMDC thresholds for each possible combination of
pre-CI and post-CI scores with a 95% confidence threshold were
calculated using the following formula:29,31

cMDC = ([SEtime 1+SEtime 2]/2) × 1.96 × �2

Key Points
Question Is the conditional minimal detectable change (cMDC)
value an effective metric for monitoring self-reported functional
abilities following cochlear implantation?

Findings In this multistep cohort study, we first established cMDC
values for the Cochlear Implant Quality of Life-35 (CIQOL-35)
Profile instrument. Next, we demonstrated that most patients
report improved functional abilities 12 months after cochlear
implantation, with patterns of improvement varying substantially
across CIQOL-35 domains.

Meaning Establishing clinically important outcome values (CIOVs)
such as the cMDC may provide a means to quantify the effect of
medical interventions on patients’ lives.
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The CIQOL-35 Profile has 5567 possible pre-CI to post-CI score
combinations. We used a stepwise approach to reduce the num-
ber of cMDC values to improve the utility of cMDC thresholds
in clinical settings.29,31 First, we calculated the cMDC thresh-
olds for each possible score combination. Second, we aver-
aged the cMDC thresholds for each possible pre–CIQOL-35
score. This consolidated similar cMDC thresholds where the
variation in cMDC was less than a 1-point change and would
not be observable in practice. Third, we collapsed ranges of
cMDC when the pre-CI and post-CI score had an SE of 1 or lower
because differences in the cMDC are minimal (often <0.01) and
are not likely to be observed clinically or communicated to pa-
tients. For example, communication domain scores of 36.77
and 38.21 had SE values of 3.04 and 3.05, with resulting mean
cMDC values of 9.99 and 9.97, respectively. Final cMDC thresh-
olds are presented in Table 1.

Applying cMDC Thresholds to a Prospective Patient Cohort
Calculated cMDC thresholds were used to determine change
in an independent cohort of 65 adult CI patients at our CI cen-
ter who met the same inclusion criteria as above. Participants

were required to have both preoperative and 12-month post-
operative CIQOL-35 Profile scores. In addition, speech recog-
nition scores included CNC Monosyllabic Word Test words and
AzBio sentences in quiet (AzBio Quiet) that were measured
pre-CI using best aided condition with hearing aids (personal
or clinic owned hearing aids) fitted to National Acoustics Labo-
ratory-Revised Linear (NAL-RL) targets33 and 12 months post-CI
for the implanted ear. Speech recognition testing was per-
formed in a sound-treated room in the sound field with speech
presented at 60 dB sound pressure level (0 degrees azimuth).
AzBio +10 dB signal-to-noise ratio (SNR) is routinely per-
formed at our institution for any patient scoring 50% or higher
on AzBio Quiet testing. However, pre-CI to post-CI compari-
sons for AzBio +10 dB SNR were not included in this analysis
because few patients (n = 15) had pre-CI AzBio Quiet scores that
met criteria.

The difference between pre-CI and 12-month post-CI scores
for each domain and global measure of the CIQOL-35 Profile
was calculated and compared to the cMDC thresholds to de-
termine whether the CI users’ change in score exceeded mea-
surement error, or no change. Based on this, the cohort was

Table 1. Conditional Minimal Detectable Change (cMDC) Values for CIQOL-35 Domains and Global Measurea

Communication
Prescore 0 8.61 14.22 17.91 20.78-74.14 76.95 80.26 84.47 90.78 100

Δ Needed to
meet cMDC
threshold

22.5 15.5 13.1 12.0 10.4 11.9 12.5 13.6 16.0 22.8

Emotional

Prescore 0 11.12 19.08 24.62-78.02 82.9 89.83 100

Δ Needed to
meet cMDC
threshold

29.2 21.4 18.7 16.6 18.1 20.7 28.7

Entertainment

Prescore 0 11.48 18.55 23.13-64.39 68.79 73.65 79.42 87.69 100

Δ Needed to
meet cMDC
threshold

33.7 23.4 20.0 18.1 19.3 19.8 21.0 24.2 34.2

Environment

Prescore 0 9.59 16.06 20.58-75.26 81.01 89.06 100

Δ Needed to
meet cMDC
threshold

27.6 19.9 17.4 16.3 18.4 21.0 28.3

Listening effort

Prescore 0 9.3 15.9 20.6-68.21 73.28 79.6 88.7 100

Δ Needed to
meet cMDC
threshold

26.1 19.1 16.8 15.5 17.0 18.3 20.7 27.0

Social

Prescore 0 10.28 17.62 27.24-76.72 82.1 89.6 100

Δ Needed to
meet cMDC
threshold

27.9 20.4 18.0 16.2 18.1 20.5 27.9

Global

Prescore 0 9.14 14.86 18.53 21.36 23.74-69.04 71.49 74.34 77.82 82.42 89.54 100

Δ Needed to
meet cMDC
threshold

24.5 16.5 13.8 12.7 12.0 10.7 12.1 12.6 13.4 14.7 17.6 25.2

Abbreviation: CIQOL-35, Cochlear Implant Quality of Life-35.
a The cMDC values are presented for each outcome score or range of outcome

scores for all CIQOL-35 domains and global measure. To apply the cMDC
values, identify a patient’s baseline or prescore for a domain. Then, if the

difference in the patient’s follow-up score is larger (or smaller) than the cMDC
value for the baseline score, then the change can be considered improved (or
worsened).
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stratified into 3 groups (positive change, negative change, no
change) for each domain. Effect sizes (Cohen d) for average
changes in word and sentence recognition scores (pre-CI to 12
months post-CI) for each group were calculated. Effect sizes
were used to quantify differences in speech recognition
changes between the CI users who demonstrated CIQOL-35 do-
main and global improvement and those who demonstrated
no change. We excluded patients whose change declined be-
yond cMDC thresholds because of a small sample size. Effect
sizes were calculated using SPSS statistical software (version
28, IBM Corp). An effect size of 0.2 to 0.49 was considered
small; 0.5 to 0.79, medium; 0.8 to 1.29, large; and larger than
1.3, very large.34 The analysis took place on December 14, 2022.

Results
cMDC Thresholds for the CIQOL-35 Profile Instrument
The cMDC thresholds for each domain and global measure are
presented in Table 1. To apply and interpret these data, a pa-
tient’s baseline score for a specific domain is identified from
this table (eg, first row for communication). Then if the dif-
ference in a follow up score is larger (or smaller) than the cMDC
threshold listed in the table (eg, second row for communica-
tion), the change is considered to exceed measurement error
and can be interpreted as improvement (or decline). For ex-
ample, if a patient has a baseline CIQOL-35 communication
score of 20.8, then the follow-up score would need to be 31.2
(cMDC = 10.4) or higher to be a detectable change. There were
2 noticeable patterns in reported cMDC thresholds that fol-
lowed the SE changes across the measurement scale. First,
there were more cMDC threshold values reported at the ex-
tremes of the scale compared with the middle of the scale. This
pattern was related to more error associated with extremes (eg,
high and low scores) and less near the middle of the scale. The
smaller SE near the middle of the scale facilitated collapsing
of cMDC thresholds (eg, initial scores of 20.78-74.14 for com-
munication each had a cMDC threshold of 10.4). Second, cMDC
thresholds were larger at the extremes (eg, 22.5 and 22.8 for
communication) and smaller toward the middle of the score
range (eg, 10.4) and were larger in general for some domains
vs others (eg, the communication and global domain cMDC
thresholds were lower than others) measure. Once again, this
pattern was related to more error associated with extreme
scores and variability in error across domains.

CIQOL-35 Changes After Cochlear Implantation
We then applied the cMDC values to determine pre-CI to post-CI
change in an independent cohort of 65 adult CI users. Partici-
pant demographic and hearing history data are displayed in
Table 2. The CIQOL-35 and speech recognition outcome scores
are displayed in Table 3. The distribution of CI users who dem-
onstrated clinically meaningful improvement, no change, or
decline of CIQOL-35 domain and global scores is displayed in
the Figure. Overall, 60 (92.3%) patients demonstrated im-
provement in at least 1 CIQOL-35 domain and 12 (18.5%) pa-
tients demonstrated improvement for all CIQOL-35 domains.
In contrast, 7 (10.8%) CI users had poorer function for at least

1 domain but 0 had declines in all domains. The communica-
tion domain had the largest percentage of CI users (n = 53;
81.5%) demonstrating improvement, followed by the global
score (n = 42; 64.6%) and entertainment domain (n = 39;
60.0%). Importantly, the listening effort and social domains
had equal or nearly equal percentage of CI users who demon-
strated improvement compared with those who had no change
in abilities.

Finally, we compared pre-CI to post-CI changes in speech
recognition scores between patients who did and did not dem-
onstrate CIQOL domain and global improvements (Table 4).

Table 2. Participant Demographic and Hearing History Dataa

Characteristic No. (%)
Sex

Female 41 (63.1)

Male 24 (36.9)

Race

Black 8 (12.3)

White 57 (87.7)

Ethnicity

Not Hispanic or Latino 57 (87.7)

Hispanic or Latino 0

Unknown 8 (12.3)

Age at implantation, mean (SD), y 65.3 (15.9)

Duration of hearing loss, mean (SD), y 23.9 (15.3)

Pre-CI hearing aid use

Yes 51 (78.5)

No 14 (21.5)

Abbreviation: CI, cochlear implant.
a Race and ethnicity data, duration of hearing loss, and pre-CI hearing aid use

were self-reported. Hearing aid use was defined as using a hearing aid in the
ear to be implanted for the majority of awake hours.

Table 3. Pre-CI and 12-month Post-CI CIQOL-35 and Speech Recognition
Scoresa

Variable
Pre-CI,
Mean (SD)

12 mo post-CI,
Mean (SD)

CIQOL-35 domains

Communication 26.24 (11.59) 47.57 (13.48)

Emotional 41.17 (12.87) 61.00 (20.05)

Entertainment 31.32 (15.98) 54.74 (24.74)

Environment 29.57 (18.93) 55.09 (18.48)

Listening effort 19.54 (13.89) 39.45 (15.69)

Social 46.94 (20.55) 63.16 (20.75)

Global 33.90 (8.66) 51.26 (13.88)

Speech recognition scores

CNC-phonemes 25.9 (22.4) 72.7 (20.1)

CNC-words (n = 64) 12.6 (15.7) 56.4 (22.8)

AzBio quiet 12.3 (16.1) 72.8 (23.0)

AzBio +10 dB SNR (n = 15) 11.8 (20.4) 56.3 (22.9)

Abbreviations: CI, cochlear implant; CIQOL-35, Cochlear Implant Quality of
Life-35 Profile instrument; CNC, the Monosyllabic Word Test;
SNR, signal-to-noise ratio.
a Scores were available for all patients other than where noted.
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Overall, greater speech recognition improvement was associ-
ated with patients who demonstrated improvement in CIQOL
scores beyond cMDC. However, the strength of these associa-
tions varied by domain and speech material. Greater word rec-
ognition improvement demonstrated stronger associations
with CIQOL improvement category than sentence recogni-
tion. Specifically, patients who improved in the communica-
tion domain (d = 1.03; 95% CI, 0.36-1.71), listening effort do-
main (d = 0.71; 95% CI, 0.21-1.22), and global score (d = 0.93;
95% CI, 0.38-1.48) had greater improvement in word recogni-
tion. In contrast, patients who demonstrated improvement in
the communication (d = 0.74; 95% CI, 0.09-1.41) and emo-
tional (d = 0.55; 95% CI, 0.04-1.06) domains had only a me-
dium association with sentence recognition improvement.

Discussion
The findings of this cohort study establish the psychometri-
cally based CIOVs, termed cMDC, for the CIQOL-35 Profile in-
strument. Our innovative approach takes advantage of the

advanced psychometric analyses used to develop the CIQOL-35
Profile to account for variability in precision along the score
continuum. Given the known differences in measurement er-
ror at the extremes of the scale compared to the middle, cMDCs
provide a more precise estimate of change for individual pa-
tients and avoids the misclassification or misinterpretation of
changes in CIQOL-35 domain scores. Our approach to reduce
the number of cMDC values for each domain strikes a balance
between maximizing clinical utility and measurement rigor.29,31

Specifically, it is not remotely feasible to apply the 5567 cMDCs
calculated for all possible score combinations in current clini-
cal practice. Therefore, collapsing values for score ranges with
similar associated error greatly reduced the number of cMDC
scores to 7 to 12 per domain, with a single cMDC value repre-
senting most of the possible outcome scores for all domains
(Table 1). However, future technology-based solutions may pro-
vide the ability to apply the full range of cMDC thresholds to
further enhance measurement precision.

Establishing detectable change thresholds for PROMs or
other outcome measures has rarely been performed in CI or hear-
ing research or, more broadly, in otolaryngology research or for

Figure. Percentage of CI Users Who Demonstrated Improvement, No Change, or Poorer CIQOL-35 Scores
With Respect to the cMDC Values for Each Domain and Global Measure
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of Life-35 Profile instrument;
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detectable change.

Table 4. Comparison of Pre-CI to Post-CI Change in Speech Recognition Scores Based on Improvement (+),
No Change (No Δ) Relative to cMDC Valuesa

CIQOL-35 domain
+/No Δ cMDC
(n)

Δ CNC,
mean (SD)

Effect size,
d (95% CI)

Δ AzBio quiet,
mean (SD)

Effect size,
d (95% CI)

Communication + (53) 49.0 (21.4) 1.03 (0.36 to
1.71)

62.3 (25.5) 0.74 (0.09 to
1.41)

No Δ (11) 26.2 (24.1) 42.4 (31.3)

Emotional + (38) 47.4 (22.6) 0.25 (−0.25 to
0.75)

65.4 (25.6) 0.55 (0.04 to
1.06)

No Δ (26) 41.4 (25.9) 50.6 (28.2)

Entertainment + (39) 46.8 (26.5) 0.25 (−0.27 to
0.78)

61.3 (28.2) 0.19 (−0.34 to
0.71)

No Δ (22) 40.6 (19.8) 56.1 (26.7)

Environment + (37) 48.0 (26.8) 0.26 (−0.24 to
0.78)

60.1 (27.2) 0.06 (−0.45 to
0.57)

No Δ (25) 41.5 (19.9) 58.4 (29.2)

Listening effort + (32) 52.3 (20.1) 0.71 (0.21 to
1.22)

62.3 (25.8) 0.31 (−0.18 to
0.81)

No Δ (32) 35.7 (25.6) 53.5 (29.9)

Social + (28) 52.3 (25.1) 0.51 (−0.01 to
1.02)

63.0 (30.2) 0.20 (−0.30 to
0.71)

No Δ (33) 40.4 (21.5) 57.5 (24.4)

Global + (42) 51.9 (21.9) 0.93 (0.38 to
1.48)

63.1 (26.3) 0.49 (−0.04 to
1.02)

No Δ (21) 31.1 (22.8) 49.7 (29.0)

Abbreviations: CI, cochlear implant;
CIQOL-35, Cochlear Implant Quality
of Life-35; cMDC, conditional minimal
detectable change; CNC, the
Monosyllabic Word Test.
a 12-month CNC word scores were

not available for 1 CI user who had a
decrease in CIQOL-35
communication scores after
cochlear implantation.
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clinical outcome measures.4-6,35 Application of these values en-
hances the interpretation of PROMs and increases the poten-
tial for their use for individual patient care. On the most basic
level, knowing whether an intervention had a measurable, de-
sired effect on a patient’s health and well-being is fundamen-
tal for providing appropriate patient care. In addition, these val-
ues can be applied to identify patients who are not progressing
as anticipated within a certain domain and may need addi-
tional interventions or treatment for an optimal outcome. In
both scenarios, these thresholds provide clinicians with the
information needed to interpret clinical outcome measures for
individual patients. Understanding how error changes across a
measure is also invaluable when designing or interpreting re-
sults from clinical trials. Without this knowledge, researchers
must rely solely on group-level statistical analyses to under-
stand whether an intervention resulted in an outcome differ-
ence. Incorporation of CIOV, including change thresholds, into
power analyses and sample size calculations ensure that mea-
sured differences are not only statistically distinct, but have in-
herent meaning.2,36

Application of personalized change thresholds (cMDCs)
in this cohort of adult CI users may provide insight into the
functional benefits obtained by individual patients who
undergo cochlear implantation. First, these results show that
most patients obtained benefit from their CI in at least 1
functional domain, with few demonstrating poorer function.
Second, individual CI user improvement patterns differed
based on the domain being measured. Not surprisingly,
because communication is being most directly affected by
cochlear implantation, the communication domain showed
the largest percentage of CI users demonstrating meaningful
improvement (53 [81.5%]). Yet, communication domain
improvement was not always associated with improvement
in the other domains, as observed in the lower rates of
improvement in the noncommunication domains. This high-
lights the importance of using PROMs that include multiple
domains to provide a more comprehensive understanding of
the effect of an intervention on patients’ lives. Finally, these
findings, if replicated, can begin the process of developing a
shared decision-making protocol for the CI evaluation pro-
cess. Establishing the threshold needed for an individual to
show change is an important step in developing a better
understanding of the wide-ranging functional outcomes of
cochlear implantation on the lives of individual patients.
Such results can then be used during the CI evaluation pro-
cess to provide potential CI users insight into the benefits
and limitations of cochlear implantation, providing them
with the opportunity to make an informed decision. This is
especially important given the broadening of CI candidacy
over time, which allows patients with greater residual hear-
ing and better communication abilities to be implanted.
Although the decision to proceed with implantation may be
fairly obvious for patients with minimal to no residual hear-
ing, this decision is likely to become more complex as the
indications become less restrictive.

The stratification of CI user benefit from cochlear
implantation using CIOV thresholds prov ides the

opportunity to further examine the relationship between
functional benefits and improvements in speech recognition
abilities measured in controlled clinical settings. Prior
research has consistently demonstrated the absent-to-low
correlations between CI users’ self-reported communication
and other abilities and speech recognition scores.25,37-40

However, prior studies have been cross-sectional, focusing
on the relationship between self-reported communication
abilities and speech recognition scores of experienced CI
users, and have not compared pre-CI to post-CI changes in
each outcome measure. In the current study, we found that
CI users with improvement in certain CIQOL domains, in
particular communication, listening effort, and the global
score, was associated with greater improvements in speech
recognition scores. Although this relationship may seem pre-
dictable, it has not previously been measured or reported to
our knowledge. Less obvious was the finding that the asso-
ciations between speech recognition improvement and
CIQOL domain improvement were not uniform. Specifically,
CI users who demonstrated improvement or no change in
the entertainment and environment domains had similar
improvements or no change in speech recognition abilities.
Importantly, these results warrant additional investigation
to establish thresholds for changes in speech recognition
scores that could be considered meaningful.

Limitations
The primary limitation of this study was the calculation and
application of solely psychometrically based CIOV thresh-
olds (cMDC). We are in the process of establishing anchor-
based MCID values, which is necessary to understand pa-
tients’ perspectives on meaningful improvement and will need
to be done in comparison to the findings of the current study.
Specifically, MCID values should not be smaller than the cMDC
values because these represent the measurement limitations
of the CIQOL-35 Profile. Thus, the present study is a neces-
sary precursor to MCID determination. Although determina-
tion of cMDC values was based on a broad national sample of
adult CI users, the application in a prospective cohort from a
single institution is an additional limitation. Future research
will need to broaden the application of cMDCs to allow the re-
search to be more generalizable.

Conclusions
This cohort study found that the use of IRT-informed measure-
level precision estimates to determine cMDC values en-
hanced the ability to monitor individual patient improve-
ment and inform clinical decision making. Although applied
here specifically for the CIQOL-35 Profile instrument, these
methods can be used to enhance psychometrically based MCID
calculations for many outcome measures. In our prospective
patient cohort, most CI users demonstrated improvement in
some, but not all, CIQOL-35 domains. These results may help
inform patient counseling and future work will investigate
potential mediators for improvement.
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