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IMPORTANCE No instrument exists to assess quality of life (QOL) in adult cochlear implant (CI)
users that has been developed and validated using accepted scientific standards.

OBJECTIVE To develop a CI-specific QOL instrument for adults in accordance with the Patient
Reported Outcomes Measurement Information System (PROMIS) guidelines.

DESIGN, SETTING, AND PARTICIPANTS As required in the PROMIS guidelines, patient focus
groups participated in creation of the initial item bank. Twenty-three adult CI users were
divided into 1 of 3 focus groups stratified by word recognition ability. Three moderator-led
focus groups were conducted based on grounded theory on December 3, 2016. Two
reviewers independently analyzed focus group recordings and transcripts, with a third
reviewer available to resolve discrepancies. All data were reviewed and reported according to
the Consolidated Criteria for Reporting Qualitative Research. The setting was a tertiary
referral center.

MAIN OUTCOMES AND MEASURES Coded focus group data.

RESULTS The 23 focus group participants (10 [43%] female; mean [range] age, 68.1
[46.2-84.2] years) represented a wide range of income levels, education levels, listening
modalities, CI device manufacturers, duration of CI use, and age at implantation. Data
saturation was determined to be reached before the conclusion of each of the focus groups.
After analysis of the transcripts, the central themes identified were communication, emotion,
environmental sounds, independence and work function, listening effort, social isolation and
ability to socialize, and sound clarity. Cognitive interviews were carried out on 20 adult CI
patients who did not participate in the focus groups to ensure item clarity. Based on these
results, the initial QOL item bank and prototype were developed.

CONCLUSIONS AND RELEVANCE Patient focus groups drawn from the target population are
the preferred method of identifying content areas and domains for developing the item bank
for a CI-specific QOL instrument. Compared with previously used methods, the use of
patient-centered item development for a CI-specific QOL instrument will more accurately
reflect patient experience and increase our understanding of how CI use affects QOL.
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C ochlear implantation is the standard of care for treat-
ment of bilateral severe to profound sensorineural hear-
ing loss. Cochlear implant (CI) outcomes are tradition-

ally reported using standard word and sentence recognition
metrics.1 Although these metrics are important, they do not
capture the diverse listening and communication experi-
ences of CI users. Moreover, outcomes reported using these
test batteries are characterized by large and unexplained in-
dividual differences2 and often poorly correlate with CI user
self-report of real-world communication abilities and CI
benefits.3-7

Health-related quality-of-life (HRQOL) instruments have
become increasingly important and accepted for understand-
ing the impact of a medical intervention on a patient’s life. In
fact, the Centers for Medicare & Medicaid Services has tar-
geted QOL improvement as a primary outcome measure in their
Quality Strategy Report.8 The US Department of Health and Hu-
man Services defines HRQOL as a “multi-dimensional con-
cept that includes domains related to physical, mental, emo-
tional, and social function.”9 Patient-reported outcomes
measures (PROMs) are instruments (typically question-
naires) devised to capture a patient’s perspective about over-
all health or treatment. Patient-reported outcome measures are
the primary metrics used to assess HRQOL.

Numerous studies have shown the positive effects of CI on
patients’ HRQOL,3,7,10-14 but there is no universally accepted
and validated QOL PROM that is focused on the specific ben-
efits of CIs. Most studies have used generic HRQOL mea-
sures, such as the Short Form-36 (SF-36), Health Utility Index
(HUI-3), or Glasgow Benefit Inventory, which include do-
mains, such as mobility and bodily pain, unrelated to CIs, or
hearing handicap or hearing-aid PROMs that have not been vali-
dated for CIs. Several CI-specific QOL measures have been de-
veloped, but these do not meet modern development or re-
porting standards.15-17

The National Institutes of Health established the Patient
Reported Outcomes Measurement Information System
(PROMIS) in 2004 to develop and evaluate PROMs. Since that
time, rigorous and clear guidelines have been established for
how PROMs should be developed and reported.18 This pro-
cess includes 5 steps, with the first being a comprehensive
literature search of existing measures.19,20 Focus groups are
then used so that the population being studied can identify im-
portant topics that affect their lives, confirm or deny areas that
have been investigated in prior measures, and identify new
areas of importance that have not been previously recognized.21

Thematic analysis is then performed, which is a qualitative
analysis that involves reviewing transcripts of focus group
meetings and linking participants’ statements that represent
common themes or domains. The consolidated criteria for re-
porting qualitative research (COREQ) is a 32-item checklist that
has been established to standardize how focus groups are de-
signed and how data are collected and reported.22

Using data from the comprehensive literature review and
focus groups, the initial item (question) bank is developed.
Next, cognitive interviews are performed in the population of
interest to review the item bank. This allows patients to pro-
vide feedback regarding item clarity as described by DeWalt

et al.21 The initial item bank is then ready for psychometric test-
ing using item response theory. Item response theory is used
to identify those items with the greatest ability to discrimi-
nate among high- and low-performing subjects. Additionally,
factor analysis confirms that individual items are placed into
the proper domain.23 Finally, validity testing is performed,
which determines how well the instrument measures the
outcome that it was intended to evaluate.24 To date, no CI-
specific QOL instrument has been developed using these rig-
orous methods, which are now considered the gold standard
for development of PROMs.

As noted by the Minimal Reporting Standards for Coch-
lear Implantation of the American Academy of Otolaryngology–
Head and Neck Surgery and the 2017-2021 Strategic Plan of the
National Institute on Deafness and Other Communication
Disorders,25 there is a need for a universally accepted, vali-
dated QOL instrument targeted to CI users. Our team is devel-
oping such an instrument using the methods established by
the National Institutes of Health’s PROMIS. By developing such
an instrument, we aim to change the manner in which we
evaluate CI outcomes and better understand the impact of this
intervention on patients with CIs. This report includes the re-
sults from our group’s work leading up to and including the
CI patient focus groups, which has led to the development of
the first prototype that is ready for validation. By reporting
these data, we aim to demonstrate the importance of using pa-
tient focus groups when developing PROMs in our field.

Methods
The CI-QOL instrument is being developed in accordance with
the PROMIS guidelines described herein (PROMIS) and using
COREQ-32.18,21

Comprehensive Literature Search of Existing Measures
PubMed, Scopus, and OVID/Medline databases were searched
using the following search terms: “cochlear implant” and “qual-
ity of life”; “hearing” and “quality of life”; and “hearing aid”
and “quality of life.” Methods search was performed follow-
ing the Preferred Reporting Items for Systematic Reviews and

Key Points
Question What is the value of using patient focus groups to
develop a quality-of-life (QOL) instrument in the adult cochlear
implant population?

Findings Focus group participants identified communication,
emotion, environmental sounds, independence and work
function, listening effort, social isolation and ability to socialize,
and sound clarity as the central themes important in defining QOL
in adult cochlear implant users. Several of these areas have not
been emphasized in prior instruments used to assess QOL in this
population.

Meaning This work helps develop the hierarchical QOL construct
that serves as the foundation for the development of a new QOL
instrument.

Research Original Investigation Focus Groups to Develop a Cochlear Implant Quality-of-Life Instrument

976 JAMA Otolaryngology–Head & Neck Surgery October 2017 Volume 143, Number 10 (Reprinted) jamaotolaryngology.com

© 2017 American Medical Association. All rights reserved.

Downloaded From:  by a Medical University of South Carolina - Library User  on 02/19/2018

http://www.jamaotolaryngology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2017.1182


Meta-analyses statement.26 No date range limitations were
used. Studies with patients in the cohort younger than 18 years
old were excluded. Generic HRQOL instruments, such as the
SF-36 or HUI-3, were excluded.

From the literature search, we developed a comprehen-
sive list of 273 items from existing validated hearing-related
QOL PROMs: Hearing Handicap Inventory for Adults/Elderly
(HHIE/HHIA),27,28 Abbreviated Profile of Hearing Aid Benefit
(APHAB),29 Glasgow Benefit Inventory,30 Hearing Implant
Sound Quality Index Questionnaire (HISQUI),17 Cochlear Im-
plant Function Index (CIFI),16 Speech, Spatial and Qualities of
Hearing Scale (SSQ),31,32 Satisfaction With Amplification in
Daily Life (SADL),33,34 International Outcome Inventory for
Hearing Aids (IOI-HA),35 Comprehensive Cochlear Implant
Questionnaire (CCIQ),36 Attitudes Toward Loss of Hearing
Questionnaire (ALHQ),37 and Nijmegen Cochlear Implant Ques-
tionnaire (NCIQ).15 Items referring directly to hearing aids were
changed to reflect CI use. We then eliminated 128 items due
to redundancy to yield 145 items. Next, 2 senior neurotolo-
gists and 2 CI audiologists from our institution ranked these
items from 1 to 5 (least to most important) on a Likert scale
based on their perception of importance to patients with CIs.
Any item with a mean score of 4.0 or higher was included
(yielding a total of 62 items). These items were then grouped
on the basis of their domain (examples are provided in the
eTable in the Supplement). Within each domain, the indi-
vidual items formed the basis for items used in the focus group
protocol. Prior to the focus group, these items were reviewed
by the research team to ensure clarity.

Focus Groups
As discussed herein, focus groups allow the population of in-
terest to directly respond to what does or does not affect their
health or well-being. Focus group participants were ran-
domly selected from the Medical University of South Caroli-
na’s registry of adult CI users who received implants during
the past 15 years and agreed to be contacted for research stud-
ies. Inclusion criteria included age at least 18 years old, CI ac-
tivated at least 12 months before the focus group, and use of
CI on a daily basis for at least 3 weeks of the last month. Ex-
clusion criteria included patients whose implant surgery had
been performed by the moderator, patients who had had prior
research or clinical contact with the moderator, patients with
vision impairment who would be unable to follow live tran-
scription, and individuals with neurological or cognitive im-
pairment prohibiting engagement in discussion. Approval from
the institutional review board of Medical University of South
Carolina was received prior to formation of the focus groups,
and written consent was obtained from participants prior to
the focus groups. Potential participants were contacted by
email to ask whether they were interested in participating in
the focus group. Participants were stratified into 3 focus groups
based on communication abilities with their implant as
measured by word scores on the consonant–vowel nucleus–
consonant (CNC) test in quiet presented at 60 dB sound pres-
sure level (group 1, 0%-34%; group 2, 36%-66%; group 3, 68%-
100%). Reasons for stratification were 2-fold. First, we
hypothesized that communication would be a substantial com-

ponent of patient QOL and discussed at length during the fo-
cus groups. We wanted to ensure that individuals with a broad
range of communication abilities were able to vocalize their
experiences. Second, we were interested in seeing how indi-
viduals’ word recognition affected domains other than com-
munication. In accordance with PROMIS guidelines,18 focus
group sample size is not determined a priori, but rather based
on data saturation—when no further unique themes are
introduced by the focus group participants. However, PRO-
MIS guidelines suggest the use of at least 3 focus groups of 6
to 12 participants each, which can be adjusted based on the
needs of the participants. Due to the communication diffi-
culties of the group with the lowest word recognition
scores, a smaller group of 4 was used to facilitate group dis-
cussion. We initially scheduled 3 focus groups with plans to
have more if needed. Additional focus groups were not
needed, however, because data saturation was reached for
each session within the allotted time. Prior to the focus
group, participants completed an online demographic char-
acteristics questionnaire and a visual analog scale (VAS) ask-
ing them “What impact has your cochlear implant had on
your quality of life?” Participant’s responses were reported
on a scale from 0 (no impact) to 10 (most impact). A 1-way
analysis of variance was used followed by a Tukey post hoc
comparison test to compare VAS scores among the focus
groups.

The development, execution, and analysis of the focus
group protocol was based on grounded theory. Grounded
theory involves the collection and analysis of patient data to
develop a theoretical framework that describes an individu-
al’s experience.38 A protocol with open-ended questions was
developed by the authors and used to facilitate discussion dur-
ing the focus group. Questions narrowed to more specific top-
ics as the focus group progressed. However, to avoid bias, no
specific topic was addressed until it had been brought up by a
focus group participant during discussion of a more general
question. For example, the question “How has your cochlear
implant affected your ability to socialize?” was not asked un-
til a participant independently mentioned this topic when an-
swering a previous question.

A neurotologist who was trained in community engage-
ment research and routinely treats patients with CIs served as
the moderator for the focus groups. The 3 focus groups were
held in the Medical University of South Carolina’s otolaryn-
gology–head and neck surgery conference room. Before any
questions were asked, the participants were given a verbal sum-
mary of the moderator’s research goals and purpose for per-
forming the focus group. Each focus group session was termi-
nated when data saturation was reached. The moderator kept
field notes throughout the focus group to keep track of this.
To ensure comprehension of the discussion by all partici-
pants, professional Communication Access Real-time Trans-
lation (CART) services were used; this transcription was used
later for thematic coding. Each focus group discussion was also
audiorecorded as a backup, in the event of transcription er-
rors. The moderator, CART transcriptionist, and the partici-
pants were the only individuals in the room during focus group
discussions. Race and sex, as defined by the participants, were
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used in reporting the data because these are important de-
scriptors of the focus group population.

Content Analysis
After instructions were given, 2 individuals independently
manually coded the transcriptions of the 3 focus groups. Af-
ter reviewing the transcripts, all coders verified that data satu-
ration was reached before the conclusion of each focus group.
Each coder developed a coding tree by identifying minor
themes that were associated with overall central themes. These
themes were independently derived by the coders based on
the data and not selected in advance. After the themes were
identified, the 2 coders and the moderator met to discuss any
discrepancies. Based on this discussion, the final themes gen-
erated from the 3 focus groups were established. These themes
were then emailed to the focus group participants for verifi-
cation and to see whether there were any additional com-
ments.

Results
Demographic Characteristics of Focus Group Participants
Fifty-seven patients were contacted for participation in the
focus groups. Of these, 23 (40%) agreed to participate.
Patient focus group demographic information is included in

Table 1. The CI-related characteristics for focus group par-
ticipants are included in Table 2. The CNC scores of focus
group participants were similar to the distribution of scores
in the adult CI population.39 Based on the VAS scores, group
1 reported a lower CI-related QOL than group 2 or 3
(P = .047), but QOL VAS ratings for groups 2 and 3 were
equivalent (P = .68).

Central Themes From Focus Groups
The central themes that described the impact of cochlear im-
plantation on patients’ QOL were communication, emotion,
environmental sounds, independence, listening effort, social
isolation/socializing, and sound clarity. The following sec-
tions include further discussion of these themes. Table 3 in-
cludes quotes from focus group participants related to these
themes.

Communication
Improvement in communication was identified during the
focus groups as a central theme that affected QOL. Partici-
pants described a wide range of communication abilities in all
environments, but especially when background noise was
present. Minor themes related to communication included im-
provement in one-on-one conversation, improvement in group
discussions, understanding speech in noise, being able to talk
on the telephone, and ability to hear their own voice.

Table 1. Demographic Characteristics of Focus Group Participantsa

Characteristic
Group 1
(n = 4)

Group 2
(n = 9)

Group 3
(n = 10)

Total
(N = 23)

Age, y

Mean (SD) 64.6 (10.2) 69.3 (8.5) 67.7 (14.1) 68.1 (10.5)

Range 46.2-71.9 51.1-79.7 48.8-84.2 46.2-84.2

Sex, No. (%)

Female 1 (25) 5 (56) 4 (40) 10 (43)

Male 3 (75) 4 (44) 6 (60) 13 (57)

Race, No. (%)

African American 1 (25) 1 (11) 0 2 (9)

White 3 (75) 8 (89) 10 (100) 21 (91)

Household income, No. (%)

$0-$20 000 2 (50) 0 0 2 (9)

$20 001-$50 000 1 (25) 2 (22) 3 (30) 6 (26)

$50 001-$80 000 0 3 (33) 3 (30) 6 (26)

$80 001-$110 000 0 2 (22) 2 (20) 4 (17)

>$110 000 1 (25) 2 (22) 2 (20) 5 (22)

Education, No. (%)

High school or equivalent 0 2 (22) 3 (30) 5 (22)

Some college 1 (25) 1 (11) 2 (20) 4 (17)

Associate degree 2 (50) 1 (11) 1 (10) 4 (17)

Bachelor’s degree 0 1 (11) 2 (20) 3 (13)

Master’s degree 1 (25) 4 (44) 1 (10) 6 (26)

Doctoral degree 0 0 1 (10) 1 (4)

Area of residence, No. (%)

Urban 0 2 (22) 2 (20) 4 (17)

Suburban 3 (75) 6 (67) 7 (70) 16 (70)

Rural 1 (25) 1 (11) 1 (10) 3 (13)

a Group 1 included participants with
consonant–vowel
nucleus–consonant scores ranging
from 0% to 34%; group 2 scores
ranged from 36% to 66%; and
group 3 scores ranged from 68% to
100%. No Hispanic or Latino,
American Indian/Alaska Native,
Asian, or Native Hawaiian or other
Pacific Islander individuals
participated in the focus groups.
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Emotion
Focus group participants consistently stated that cochlear im-
plantation improved their emotional well-being. Prior to coch-
lear implantation, the majority of focus group participants
noted feeling depressed and anxious and having low self-
esteem or self-worth. A clear overlap between the themes of
emotion and social isolation was expressed. Several partici-
pants noted that they were embarrassed to engage in social in-
teraction due to their hearing loss prior to receiving their CI.
All participants agreed that their CI improved their emotional
state. Minor themes included anxiety, depression, self-
esteem, and confidence.

Environmental Sounds
Transcript review led to the combination of 3 topics into 1 com-
mon theme of “environmental sounds”: hearing and recogniz-
ing sounds from nature (birds chirping), urban settings (car
horns, traffic), and the household (microwave, vacuum). All par-
ticipants commented that the ability to hear and recognize these
sounds greatly improved their QOL. Many reported that by hear-
ing these sounds, they once again felt part of society.

Independence and Work Function
The ability of participants to function without the help of oth-
ers after cochlear implantation was discussed as a significant

Table 3. Selected Quotes From Focus Group Participants and Examples of Item Stems From Our Item Bank for Each Theme

Theme Comment (Participant No.) Item Bank Example
Communication “It's so nice to be able to look people in the eye, have a conversation with them rather

than looking at their mouth.” (9)
“I think ability to understand speech and ability to hear my own voice are equally
important.” (8)

I am able to understand what someone
is saying without reading their lips

Emotion “I feel like it’s given me back so much self-confidence, self-esteem and reduced my
stress level. [Before my implant] I was stressed all the time about missing things.” (13)
“Before [my cochlear implant], I would be so fearful of embarrassing myself.” (15)

I am embarrassed by my hearing loss

Environmental
sounds

“It was like a whole new world, standing in my kitchen, hearing my boys out bouncing a
basketball. I could hear the basketball with the implant.” (6)
“Like bird song, I hadn’t heard it in so long. I was missing it. I longed to hear the birds it
was silence. When I first heard it—it was so important.” (15)

I am able to distinguish sounds
in nature

Independence
and work function

“I was able to keep my job, able to work.” (19)
“I am absolutely less dependent on others.” (18)

I am confident in my ability to keep
my current job

Listening effort “I didn’t realize how much energy I was expending trying to listen to conversation.
I would be absolutely exhausted.” (9)
“In a situation like this I can hear every one of these people clearly, that’s not tiring or
stressful but if there’s a restaurant, lots of background noise, clattering and multiple
conversations, trying to focus on that one person, yeah, it is tiring.” (15)

I can easily have a conversation in a
noisy place (restaurant, party, store)

Social isolation and
ability to socialize

“People use the word withdrawn, I definitely pulled back from many commitments,
socializing before my implant.” (6)
“I felt more included in the world, with friends again, social life, been able to do things
that I enjoy doing with my implant.” (14)

I feel left out when I am with a group
of people due to my hearing loss

Sound clarity “I am always after clarity, and that’s what I noticed the most.” (1)
“My [new program] they made, that was probably the biggest clarity change for me.
Really did make a big difference. Clearer, more distinct.” (6)

Other people’s voices sound clear
and natural to me

Table 2. Cochlear Implant (CI)-Related Characteristics of Focus Group Participants

Group 1
(n = 4)

Group 2
(n = 9)

Group 3
(n = 10)

Total
(N = 23)

Best aided consonant–vowel
nucleus–consonant word scores, %

Mean (SD) 20.5 (13.9) 58.4 (5.3) 77.6 (10.4) 61.0 (22.9)

Range 0-30 48-66 68-96 0-96

Listening modality, No. (%)

Unilateral CI (not bimodal) 2 (50) 1 (11) 0 3 (13)

Bimodala 1 (25) 3 (33) 2 (20) 6 (26)

Bilateral CI 1 (25) 5 (56) 8 (80) 14 (61)

Electroacoustic listeningb 0 0 2 (20) 2 (9)

Device manufacturer, No. (%)

Advanced Bionics 1 (25) 4 (44) 3 (30) 8 (35)

Cochlear 2 (50) 3 (33) 5 (50) 10 (43)

MED-EL 1 (25) 2 (22) 2 (20) 5 (22)

Duration of CI use, mean (SD), y 7.7 (5.2) 4.8 (4.1) 4.6 (1.9) 5.2 (3.4)

Age at CI surgery, mean (SD), y 56.9 (7.6) 63.9 (10.4) 64.1 (12.5) 62.8 (11.1)

Visual analog scale quality of life score,
mean (SD)c

7.8 (2.5) 9.6 (0.8) 9.4 (0.9) 9.2 (1.3)

Time until data saturation reached
during focus group, min

65 97 77 NA

Abbreviation: NA, not applicable.
a Refers to use of a CI in one ear and a

hearing aid in the other ear.
b Refers to participants with

preserved low-frequency hearing
after cochlear implantation who use
a combined hearing aid and CI
device in the same ear; these
individuals can be counted in more
than 1 category, leading to count
totals greater than 23.

c On a scale of 1 to 10.
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way in which CI use improved QOL. Related minor themes were
less dependence on relatives and loved ones and resumption
or improvement in ability at work. Nine (39%) focus group
participants were retired, but all participants in the work force
noted that the CI was vital to them maintaining employment.
Several reported fear of being terminated from work prior to
implantation.

Listening Effort
Focus group participants reported mixed degrees of effortful
listening. Overall, participants in the low-performance group
reported expending the most mental energy when communi-
cating, stating that they often felt fatigued after a full day of
listening. The middle- and high-performing groups reported
similar fatigue, but primarily when discussing communi-
cating in complex listening environments (eg, large crowds,
background noise). Numerous participants also noted that
subtle CI programming changes made by their audiologist
decreased their listening effort.

Social Isolation and Ability to Socialize
The ability to interact with and feel included in groups and
to attend and enjoy social functions, as well as increased
confidence when socializing, made focus group participants
feel that CI use greatly decreased their social isolation and
improved their ability to socialize. Prior to implantation,
many participants reported that they had secluded them-
selves from friends and family due to a decreased ability to
effectively communicate and embarrassment that they were
unable to follow conversations. This theme overlapped with
the listening effort theme, as many participants reported
that prior to implantation it had been too tiring to socialize,
leading them to withdraw from such situations. This finding
overlapped with the emotion theme as participants
reported that increased isolation and decreased confidence
in communication made them feel depressed and experi-
ence low self-esteem. Ability to listen to the radio and tele-
vision were related to interacting with the world, so these
items were included in the social isolation/socialization
theme.

Sound Clarity
As participants became more familiar with their CI, they re-
ported improvements in sound clarity and QOL. Additionally,
numerous participants noted that subtle programming changes
made by their CI audiologists led to substantial improve-
ments in sound clarity.

Prototype Development and Cognitive Interviews
The initial QOL prototype was developed from the central
and minor themes identified from the focus groups. The ini-
tial item bank for the prototype includes 101 questions,
many of which were derived from direct quotes from focus
group participants (examples provided in Table 3). We then
performed cognitive interviews with 20 patients with CIs
who were in clinic for routine CI visits and did not partici-
pate in the focus groups. No items required revision based
on these interviews.

Discussion

The use of PROMs to assess QOL allows direct input from the
affected population about how disease processes and inter-
ventions affect patients’ lives. This direct measure avoids the
need to interpret clinical outcome measures, such as CNC
scores, and gives patients a means to express their feelings
about their outcomes using a validated tool. These instru-
ments allow measurement of patients’ own perspectives on
their ability or functional level that go beyond clinical met-
rics that may or may not match patient self-report. The use of
such instruments is especially important when performing an
intervention in which survival is not the most relevant out-
come and the intervention directly affects functional abili-
ties and patient QOL. The importance of PROMs is best high-
lighted by the US Food and Drug Administration requirement
that they be included in all clinical trials seeking approval for
an intervention.40

Because PROMs are attempting to quantify the patients’
opinions of their health or functional outcomes, the use of
focus groups to better understand patient perspective is vi-
tal. The importance of these focus groups is 4-fold. First, they
allow individuals affected by the topic of interest to confirm
or refute the importance of the themes or domains obtained
from the comprehensive literature search. Second, they per-
mit researchers to better identify content gaps from existing
PROMs. Third, researchers can gain a better understanding of
how patients view their condition and the vocabulary they use
to describe it. Fourth, they allow expansion of the PROMs into
unique content areas that may not have been discussed with-
out patient involvement.

To our knowledge, the instrument under development is
the first CI-specific QOL instrument using focus groups to de-
velop the item bank. In doing so, we identified several areas
of importance to CI users that have not been emphasized in
previous PROMs. These included, but were not limited to, in-
crease in functional independence, sound clarity, listening ef-
fort, and sense of work function ability. In addition, we were
directly able to address the issue of instrument responsive-
ness with the focus group participants. Several focus group par-
ticipants had been involved in CI programming studies, and
all had routine visits with CI audiologists where more nu-
anced programming changes had been made. Participants
noted improvements in sound clarity, decreased listening ef-
fort/fatigue, and improvements in ignoring background sounds
after these subtle programming changes, which may not have
affected speech recognition abilities. Interestingly, these
themes were discussed more than improvements in speech rec-
ognition (as would be indicated by increased CNC scores).

Limitations
The limitations of this study are similar to those common to
all qualitative research. The data obtained are limited by the
responses of the focus group participants and may not be gen-
eralizable to the adult CI population. By following the strict-
est standards and guidelines available18,22 and recruiting pa-
tients representative of the general CI population in terms of
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communication ability, age, sex, all CI manufacturers, and lis-
tening modalities, this was minimized to the best of our abil-
ity. To maximize the generalizability of the final QOL instru-
ment, the validation process will be carried out with study
participants drawn from a national sample.

Conclusions
Using experienced clinicians, patient focus groups, and the
National Institutes of Health’s PROMIS guidelines, our goal
is to develop a comprehensive and responsive QOL instru-
ment for use in research and as a routine clinical outcome

measure. The patient focus groups provided additional
information about the factors affecting adult CI users’ daily
life that could not be gained by methods used by existing
instruments. This information is being used to develop the
initial QOL item bank and prototype, which are currently
undergoing analysis and validation. In developing and vali-
dating this instrument, we hope to fundamentally change
how we measure CI outcomes to gain a better understand-
ing of the extent to which cochlear implantation, electric/
acoustic configurations, listening modality, enhanced
signal-processing strategies, and adjustments to CI pro-
gramming affect CI user listening, communication, and
other experiences that contribute to QOL.
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