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IMPORTANCE The Voice Handicap Index-10 (VHI-10) is an established instrument with clear
utility. However, national agencies are emphasizing the importance of patient-centered
assessments beyond diagnostic test results. How patients view the VHI-10 and its items is
not known.

OBJECTIVE To understand patients’ perceptions of the VHI-10 items and to identify a potential
subset of 6 items for use as a shorter patient-centered assessment.

DESIGN, SETTING, AND PARTICIPANTS This was a prospective psychometric and
patient-centered study conducted at tertiary care and community-based laryngology
practices with consecutive adult patients who presented for laryngology evaluation from
January 1, 2023, to December 31, 2024. Consecutive responses to the VHI-10 questionnaire
were evaluated using factor and item response theory (IRT) analyses. Participants ranked
VHI-10 items and provided qualitative feedback, which was inductively coded. Participants
were asked what is “most important to you and your voice experience” when evaluating
3 proposed shorter subsets of the VHI-10.

EXPOSURES VHI-10 questionnaire and 3 subsets of 6 items each, including item ranking
(evaluated by factor analysis and item response theory).

MAIN OUTCOMES AND MEASURES Factor analysis and item response theory were used to
produce 3 subsets of the VHI-10 for quantitative and qualitative assessment by participants.

RESULTS The analysis included data from 6048 consecutive patients (mean [SD] age, 52.0
[8.4] years; 3326 female [55%] and 2722 male [45%] individuals) with completed VHI-10
questionnaires that were evaluated via factor analysis and item response theory (IRT)
assessment. In addition, 461 consecutive patients prioritized the VHI-10 items and 521 rated
each of the 3 potential subsets. Factor analysis confirmed unidimensionality and IRT analysis
demonstrated that items 4, 3, 6, and 1 had the highest discrimination parameters, while items
6, 7, and 1 were most frequently ranked as most or more important; item 5 was included in all
sets because of prior clinician and patient input on its importance. Of the 3 subsets proposed,
the patients favored set 1, which was composed of these items from the VH1-10: (1) my voice
makes it difficult for people to hear me; (2) people have difficulty understanding me in a noisy
room; (3) my voice difficulties restrict personal and social life; (6) I feel as though I have to
strain to produce voice; and (7) the clarity of my voice is unpredictable; plus item (5), my
voice problem causes me to lose income.

CONCLUSION AND RELEVANCE This psychometric study identified a shorter version of the
VHI-10 that may be more patient-centered and clinically sufficient for assessing patients with
voice impairments. These findings may form the foundation for additional assessments that
are more patient-centered, efficient, and nuanced.
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C haracterization and quantification of voice impair-
ments is both complex and nuanced. While one
patient may experience a voice disorder as a mild im-

pairment, another patient may perceive it as a substantial
limitation.1 For example, patients who use their voice profes-
sionally may find dysphonia to be more detrimental to daily
activities than patients who speak or sing avocationally.2-4 Also,
the timing and duration of a voice problem may impact a re-
ported voice handicap score, eg, new acute problems may score
worse than long-standing problems.5 Because patients’ per-
ceptions of their dysphonia may vary despite similar objec-
tive measures, a patient-centered approach is beneficial to
capturing patients’ perception of their voice.

One of the most routinely used and well-studied mea-
sures of voice-specific patient-reported outcomes is the Voice
Handicap Index (VHI).6 This instrument was originally devel-
oped as a 30-question tool that quantifies the patient’s per-
ception of voice impairment. In subsequent work, a VHI com-
posed of 10 items (VHI-10) was proposed to help curtail the
response burden for patients.7 The VHI-10 has been vali-
dated, with demonstrated high correlation to the original
tool, and has been used widely.8

Although both the original VHI and subsequent VHI-10 are
well-established instruments, questions have been raised about
how patients themselves view and prioritize the included
items. These queries have arisen as patient-centered ap-
proaches continue to be emphasized in health care at large,
including through the national Patient-Centered Outcomes
Research Institute and Agency for Healthcare Quality and
Research.9,10 These and other organizational efforts under-
score the pervasive emphasis on patient-centered assess-
ments and their importance beyond technical diagnostic test
results.

To better incorporate patient perspectives, a protocol was
developed to engage patients in prioritizing the items within
the VHI-10, with the dual goal of ensuring a patient-centered
approach and providing a means to adjudicate between mul-
tiple potentially informative subsets of the instrument. This
approach, which assesses how patients themselves would
guide the prioritization of individual VHI-10 items, was de-
signed to advance the patient-centered mission, while also im-
proving measurement efficiency and decreasing survey fa-
tigue. To do so, we performed a patient-centered assessment
of the tool to determine if a particular item subset could offer
quantitative and qualitative benefits for both patients and
clinicians.

Methods
The study protocol was approved by the Mass General Brigham
Institutional Review Board before data collection. Consent was
obtained when patients agreed to respond to the questions in
this study.

Study Design and Participants
Consecutive adult patients (age ≥18 years) who presented for
evaluation at a participating tertiary care or community-

based laryngology clinic from January 1, 2023, to December
31, 2024, prospectively received the VHI-10 instrument through
an established electronic system.11-15 Patients were offered the
option of providing input on how they viewed the impor-
tance of VHI-10 items to help determine whether the set of
questions could be shortened. Those who decided to proceed
provided input on how they would prioritize the existing
VHI-10 items and, qualitatively, what they felt was important
to track regarding their voice impairment.

Patients were eligible for inclusion if they completed the
entirety of the VHI-10 and provided ranking, qualitative in-
put, and/or prioritization data among potential subsets. Data
from consecutive patients were included. Patients were ex-
cluded if they were not willing to complete the VHI-10, or if
they were not willing to rank how important they considered
each item to be or to provide input on their preferences for item
subsets. Patients providing qualitative input were those who
met eligibility criteria and were willing to provide commen-
tary in conjunction with a clinical visit and review of the VHI-10
contents. The specific prompts in the qualitative assessment
were: (1) If you would like a chance to shape the questions that
are posed to you about your voice and the 10 questions above
(referencing a displayed list of VHI-10 items), please com-
ment on what you feel is most important for us to ask you about
your voice during your clinical care; and (2) Would you like to
provide further feedback or input about these questions?
Patients were selected from those who were scheduled for an
appointment with laryngologists and speech language pa-
thologists in a joint multidisciplinary clinic. Demographic in-
formation, including race and ethnicity, were self-reported.

VHI-10 Instrument
The VHI-10 is a 10-item validated instrument that quantifies
the patient’s perception of their voice impairment.6,16,17 It
arose from the originally validated 30-item form in which pa-
tients rated experiences of their voice impairment on a scale
of 0 (never) to 4 (always).7 VHI-10 total score ranges from

Key Points
Questions Which items on the Voice Handicap Index-10 (VHI-10)
questionnaire do patients with voice impairment perceive as
important and what subset of items would they choose for a
shorter assessment?

Findings This psychometric study analyzed data from 6048
patients with voice impairment who completed the VHI-10
questionnaire and identified a 6-item subset for a shorter
assessment. Patients chose items 1 (difficult for people to hear
me), 2 (difficult to be understood in a noisy room), 3 (my voice
restricts my personal/social life), 6 (have to strain to produce
voice), and 7 (voice clarity is unpredictable), plus item 5,
(causes me to lose income), which was identified by both
clinicians and patients as imperative to all sets.

Meaning These findings suggest that a patient-centered subset
of the VHI-10 is capable of providing new brevity and preserved
nuance when collecting information from patients with voice
impairment.
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0 to 40, with scores greater than 11 suggesting a meaningful
handicap due to a voice impairment.6,16,17

Statistical Analysis
Factor analysis was performed to reassess the unidimension-
ality of items and internal consistency was assessed through
Cronbach α. Factor analysis provides data on whether posed
questions inherently group together into a similar theme or
themes. Ideally this analysis demonstrates high factor load-
ings to a single common theme or construct being measured,
or a set of closely interrelated themes. Thus, a unidimen-
sional scale is focused on 1 issue, ie, voice impairment. Inter-
nal consistency describes the extent to which individual items
are associated with one another. Ideally, these items have a
clear relationship and are not entirely redundant of one an-
other. For these data, a 1-factor model was applied, and prin-
cipal components analysis was performed; varimax rotation
was completed to establish orthogonal parameters. A scree plot
was also reviewed (eFigure in Supplement 1).

Item response theory (IRT) was applied via a graded re-
sponse model, which is suitable for Likert scale items, to evalu-
ate discrimination and location parameters for each item. IRT
analyses can determine the amount of information delivered
by each item, ie, the discrimination of each studied item
(how responses differ among disparate states) and where a re-
sponse suggests that a patient is within a continuum from never
affected to always affected by a voice impairment.18-21 Infor-
mation parameters describe how much information an item
holds, while location parameters delineate where on the scale
this information is located. Each item has as many location
parameters as it has differences among response points, eg, an
item with 5 answer options will have 4 location parameters.
The location describes the level of difficulty related to spe-
cific item responses, and in this context higher locations are
indicative of worse underlying voice impairment. Then, these
IRT data were used as a foundation for selecting 3 potential
subsets of items to prioritize. The electronic system used11-15

prevents incomplete response submission so missing data
were not present, although partial completions would have
been included in this protocol.

Patients provided input on how they would prioritize in-
dividual items within the VHI-10. This incorporation of the
patient perspective began with a request to rank the impor-
tance of each of the 10 items within the existing instrument.
These ranking data were tabulated and quantified with de-
scriptive statistics. Based on these initial ranking data, along
with the IRT data already described and qualitative descrip-
tions, 3 shorter sets of VHI items were proposed. Then, pa-
tients were offered the opportunity to select among these sub-
sets, according to which set was “most important to you and
your voice experience.” Also, a decision was made at the out-
set to include VHI-10’s item 5 (effect of voice on income) in all
proposed subsets because of prior clinician and patient input
about its importance, as well as the information it provides re-
garding those with severe voice disorder.7,22 Within the quali-
tative data collection,23,24 patients were queried on what they
thought was the most important information to track and un-
derstand about their voice impairment, and responses were

codified via an inductive technique. These data were orga-
nized line-by-line in written segments and reviewed for re-
curring themes within the spectrum of patient responses. Cat-
egories were drafted to focus on specific clinical content. An
iterative code table was developed with 2 raters before pro-
ceeding with the related protocol. Given that the primary ob-
jective was to identify the optimal subset, power calculations
were based on the postranking selection: 402 patients were
needed to achieve a 90% power to detect a significant differ-
ence between 3 anticipated proportions. Quantitative data
analyses were performed with Stata, version 17.0 (Stata Corp).

Results
The analysis included data from 6048 consecutive patients
(mean [SD] age, 52.0 [8.4] years; 3326 female [55%] and 2722
male [45%]) who completed the VHI-10, including 461 con-
secutive patients who ranked the importance of the indi-
vidual items within the VHI-10 and 521 patients who pro-
vided their preferences from among the 3 proposed shorter
subsets. The study population was composed of 1 American
Indian (<1%), 18 Asian (4%), 14 Black (3%), 19 Hispanic (4%),
and 454 (87%) White individuals. Among those who dis-
closed their level of education, 96 (18%) completed graduate
school, 250 (48%) college, and 63 (12%) high school or equiva-
lent. The most frequent diagnoses within the overall set were
laryngopharyngeal reflux (n = 136 [15%]), muscle tension dys-
phonia, secondary (n = 118; 13%), vocal fold atrophy (n = 109;
12%), vocal fold edema (n = 100; 11%), chronic cough (n = 64;
7%), paralysis or paresis of the vocal fold (n = 64; 7%), scar of
the true vocal fold (n = 45; 5%), and subepithelial lesion (n = 36;
4%). VHI-10 data spanned the full possible range of the instru-
ment (0-40), and the mean score indicated a mean response
outside the normal range16 (Table 1).

Table 1. The Voice Handicap Index-10 (VHI-10) Questionnaire,
Overall and Item Scores (n = 521)a

Item No. and description
Mean score
(95% CI)

Overall score 17.6 (16.9-18.4)

1: My voice makes it difficult for people to hear me. 1.9 (1.8-2.0)

2: People have difficulty understanding me in
a noisy room.

20 (1.9-2.1)

3: My voice difficulties restrict personal and
social life.

1.8 (1.7-1.9)

4: I feel left out of conversations because of
my voice.

1.5 (1.4-1.6)

5: My voice problem causes me to lose income. 0.8 (0.7-0.9)

6: I feel as though I have to strain to produce voice. 2.0 (1.9-2.1)

7: The clarity of my voice is unpredictable. 2.1 (2.0-2.2)

8: My voice problem upsets me. 2.4 (2.3-2.5)

9: My voice makes me feel handicapped. 1.5 (1.4-1.7)

10: People ask “What’s wrong with your voice?” 1.6 (1.5-1.7)

a This subset addressing the primary objective was from the total study
population of 6048 respondents; the distribution of results within the total
group was similar. Minimum score was 0 and maximum was 4, with
a maximum total score of 40.
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Dimensionality and Internal Consistency
Factor analysis confirmed unidimensionality, providing a ba-
sis for IRT analysis. Cronbach α demonstrated high internal
consistency (α = 0.91).

Item Response Theory Assessments
of Individual VHI-10 Items
Item response theory assessments provided insight into the
discriminatory capacity of individual items, along with loca-
tion parameters (b1-b4, representing the difficulty of achiev-
ing certain scores for a given item; Table 2). Items 4, 3, 6, and
1 had the highest discrimination (ie, I feel left out of conver-
sations because of my voice; my voice difficulties restrict per-
sonal and social life; I feel as though I have to strain to pro-
duce voice; and my voice makes it difficult for people to hear
me). Location parameters suggested that item 7 returned non-
never responses within the mildest part of the continuum of
voice impairment (the clarity of my voice is unpredictable), fol-
lowed closely by items 1 and 8 (my voice makes it difficult for
people to hear me and my voice problem upsets me), which
had similar b1 location parameters (Table 2). In contrast, a non-
never response to item 5 indicted a higher severity within that
continuum (my voice problem causes me to lose income).
These location parameters are notable findings given that a

principle within these studies is to preserve the ability to as-
sess the full range of possible severity within the measured
trait, ie, perceived voice impairment. Thus, maintaining a set
with items that span both the mildest and most severe part of
the potential continuum of the trait is beneficial.

Development of Proposed Subsets
with Patient Input
Patients’ ranking of each item in VHI-10 was tabulated to de-
termine their priorities (Table 2). The individual items most fre-
quently prioritized as first by patients were item 6 (strain to pro-
duce voice, 117 [25.4%]) and item 1 (difficult to hear voice, 112
[24.3%]). The items most frequently ranked as second by pa-
tients were item 7 (clarity unpredictable, 78 [19.9%]) and item
6 (strain to produce voice, 75 [19.1%]) (Table 3). These ranking
data, along with the IRT data previously denoted, informed the
selection of 3 subsets for patients to further evaluate.

When patients were asked to consider what is “most im-
portant to you and your voice experience,” 284 (54.5%) se-
lected the subset with items 1, 2, 3, 6, and 7 (set 1); these items
are the experience of being difficult to hear, having to strain
to produce voice, unpredictable clarity of voice, difficulty in
a noisy room, and restrictions on personal and social life, re-
spectively (Table 4). The second most selected subset was the

Table 2. Item Response Theory Analysis of Item Discrimination and Location Parameter Estimates
for a Graded Response Model (N = 6048 Respondents)

Item No. and description

Discrimination
parameter
estimates: a

Location parameter estimates

b1 b2 b3 b4

1: My voice makes it difficult for people to hear me. 3.57 −0.41 0.07 1.18 1.85

2: People have difficulty understanding me in a noisy room. 3.49 −0.41 0.06 0.95 1.55

3: My voice difficulties restrict personal and social life. 4.21 −0.14 0.34 1.17 1.76

4: I feel left out of conversations because of my voice. 4.44 0.07 0.56 1.36 1.91

5: My voice problem causes me to lose income. 1.60 1.06 1.53 2.26 2.69

6: I feel as though I have to strain to produce voice. 3.66 −0.42 −0.01 0.96 1.61

7: The clarity of my voice is unpredictable. 3.40 −0.59 −0.11 0.83 1.51

8: My voice problem upsets me. 3.10 −0.44 −0.01 0.80 1.35

9: My voice makes me feel handicapped. 3.38 0.17 0.57 1.25 1.69

10: People ask, “What’s wrong with your voice?” 2.41 −0.14 0.37 1.35 1.90

Table 3. Prioritization of the Voice Handicap Index-10 (VHI-10) Questionnaire Items by Patients
With Voice Impairment (n = 461)

Item No. and description

Ranked, frequency (%)

First Second Third Fourth Fifth
1: My voice makes it difficult for people to hear me. 112 (24.3) 52 (13.3) 45 (13.2) 29 (10.1) 14 (6.0)

2: People have difficulty understanding me in
a noisy room.

42 (9.1) 48 (12.2) 39 (11.4) 37 (12.9) 23 (9.8)

3: My voice difficulties restrict personal and
social life.

29 (6.3) 21 (5.4) 32 (9.4) 20 (7.0) 23 (9.8)

4: I feel left out of conversations because of
my voice.

11 (2.4) 13 (3.3) 22 (6.4) 16 (5.6) 28 (11.9)

5: My voice problem causes me to lose income. 13 (2.8) 8 (2.0) 10 (2.9) 13 (4.5) 7 (3.0)

6: I feel as though I have to strain to produce voice. 117 (25.4) 75 (19.1) 58 (17.0) 38 (13.2) 15 (6.4)

7: The clarity of my voice is unpredictable. 77 (16.7) 78 (19.9) 44 (12.9) 51 (17.8) 19 (8.1)

8: My voice problem upsets me. 40 (8.7) 48 (12.2) 52 (15.2) 41 (14.3) 39 (16.6)

9: My voice makes me feel handicapped. 8 (1.7) 16 (4.1) 8 (2.3) 17 (5.9) 20 (8.5)

10: People ask, “What’s wrong with your voice?” 12 (2.6) 33 (8.4) 32 (9.4) 25 (8.7) 48 (20.0)
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choice of 148 respondents (28.4%), and included items 1, 6, 3,
4, and 9 (set 2): the experience of being difficult to hear, hav-
ing to strain to produce voice, restrictions on personal and so-
cial life, feeling left out of conversations, and feeling handi-
capped due to voice, respectively (Table 4). The third subset
was selected by 89 patients (17.1%): items 1, 6, 4, 7, and 9 (set
3; Table 4). Each set was also supplemented by the item re-
lated to income (item 5), according to the prospectively planned
protocol. Therefore, the final optimal VHI-10 subset chosen
by the participants was composed of these 6 items: (1) my voice
makes it difficult for people to hear me; (2) people have diffi-
culty understanding me in a noisy room; (3) my voice difficul-
ties restrict personal and social life; (6) I feel as though I have
to strain to produce voice; and (7) the clarity of my voice is
unpredictable; plus (5) my voice problem causes me to lose
income, which was included in all subset options.

The qualitative input provided by participants brought
forth multiple related themes (Table 5). Patients were asked
to focus on concepts not already included in the VHI-10.
Themes that arose included fatigue with voice, pain with voice,
vocal damage and healing, and daily activities. In addition,
related symptoms that could impact voice included throat
clearing, sinonasal symptoms, cough interference with voice,
and associated dysphagia. Patients also commented on the ex-
isting items and noted if they did not have a remaining prob-
lem with their voice, relative to the VHI-10 problems posed.
Some patients commented on existing item concepts, such as
voice clarity, unpredictability, and strain.

Discussion
This study used a combination of psychometric assessments
and patient-centered approaches to provide insights into and
to direct the selection of an item subset that could support a
more efficient evaluation of voice impairment. Items were
identified within the VHI-10 that had the highest discrimina-
tion parameters, were most inclusive span of location param-
eters, and were ranked as the most important by patients,
ultimately focusing on the subset of 6 items: 1, 2, 3, 5, 6,
and 7 (set 1).

Advanced testing techniques have helped further our un-
derstanding of how individual questions can perform. More
specifically, IRT21 has formed the basis for broad-scale assess-
ments, such as the Scholastic Aptitude Test and the Patient-
Reported Outcome Measurement Information System, whose
development has been supported by the US National Insti-
tutes of Health.25 IRT analyses demonstrate how individual
questions perform, independent of other questions, in a given
questionnaire, thus affording an understanding of the extent
and degree of potential information within each individual
item.21,26 The amount of information and discrimination that
can be conveyed by single questions can be determined, so
that the benefits that each has relative to each other can be
learned. These data can also form the basis for future studies
which develop adaptive tests and determine whether they have
similar advantages to the adaptive instruments already devel-
oped in otology.14,15,18

Hearing loss is broadly based27-35 and IRT has been applied
within the Inner EAR instrument15 to create an adaptive version,
which was shown to stabilize the association between subjective
and objective outcomes regardless of psychological status.14,15,18

In the original instrument, psychological status was an effect
modifier of the association between subjective patient reports
of hearing ability and objective audiometry results, such that
these were only associated in patients with better psychologi-
cal status, whereas it was lost among those with worse psycho-
logicalstatus.However,theIRT-basedadaptiveversionpreserved
a robust association between subjective and objective outcomes,
regardlessofpsychologicalstatus.It ispossiblethatIRT-identified
items better elucidate underlying latent traits (eg, functional
hearing ability, voice impairment), regardless of the other traits
within the population tested, which is important when admin-
istering instruments on a large scale.13,36-40

The VHI-10 has been a highly effective instrument in re-
porting patient perceptions of voice impairment and remains
a vital validated instrument, as does the original 30-item VHI.
Prior versions have been proposed based on psychometric as-
sessments, but to our knowledge, no other versions have en-
gaged in such an assessment while incorporating a patient-
centered perspective. Since the inherent goal of a validated
instrument is to capture patient experience, this approach pro-
vides not only a scientifically rigorous method but also iden-
tifies content that is of most value to quantify and track from
the patient perspective, which is novel to this instrument. This
innovative aspect provides the potential to expand its appli-
cations, given that using a validated instrument cannot only
help to understand the patient experience, but also to avert
measurement bias and detection bias as well.13,41 A similar
blend of psychometric rigor and clinical practicality drove the
successful application of validated instrument items in other
fields.14,15,39 The VHI content is focused on the patient expe-
rience and this study newly introduces a patient-driven com-
ponent to assess how an additional subset of items from the
VHI-10 could be applied.13,14,41

Table 4. Selections Made From 3 Sets of Items Proposed
for a Shortened Voice Handicap Index (n = 521)

Set No. (%) Items No. and description

1 284
(54.5)

1: My voice makes it difficult for people to hear me.

6: I feel as though I have to strain to produce voice.

2: People have difficulty understanding me in a noisy room.

3: My voice difficulties restrict personal and social life.

7: The clarity of my voice is unpredictable.

2 148
(28.4)

1: My voice makes it difficult for people to hear me.

6: I feel as though I have to strain to produce voice.

3: My voice difficulties restrict personal and social life.

4: I feel left out of conversations because of my voice.

9: My voice makes me feel handicapped.

3 89
(17.1)

1: My voice makes it difficult for people to hear me.

6: I feel as though I have to strain to produce voice.

4: I feel left out of conversations because of my voice.

7: The clarity of my voice is unpredictable.

9: My voice makes me feel handicapped.
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Voice problems not only affect patients with professions
that require prolonged or strenuous use of their voice, but all
who experience a loss of function.42 The negative effects can
also have tangible financial repercussions, including missed
work, school, and other daily activities.38,43,44 For that rea-
son, the VHI-10 item related to lost income from voice, which
focuses less on specific symptoms and more on the very prac-
tical monetary effects, has been retained throughout succes-
sive versions of VHI since its inception. Although the discrimi-
nation parameter for this item is low, it has a high uniqueness
seen in factor analysis, and IRT data suggest that it best rep-
resents the spectrum of voice impairment, which is more
severe within the continuum of possible states.

Although the VHI-10 was abbreviated from the 30-item ver-
sion, it and other validated instruments are often no longer ad-
ministered in isolation, especially given that clinical intake
mechanisms have increasing sophistication that surpasses
simple rote administration of a static question set across all
patients.11-15 Instead, VHI-10 can be administered as part of a
larger data capture that can be customized to each patient’s
presentation.11-15 As such, increased efficiency among ques-

tion sets is prized. In addition, in the current climate of phy-
sician burnout and patient cognitive overload, a less is more
approach can be favored by respondents and clinicians alike.
Furthermore, because the larynx is central to not only voice,
but also breathing and swallowing, VHI versions may fre-
quently be coadministered with tools evaluating other com-
mon laryngology symptoms, eg, EAT-1039 or related sleep and
breathing assessments45-49—with a cumulative response bur-
den—such that additional brevity has value.

In the future, these data could support an adaptive ver-
sion of the VHI-10, which could be another high-utility tool to
measure patient voice impairment. For example, a patient with
no voice complaints would benefit from a version that pro-
vides fewer questions, once the targeted items clearly indi-
cate that impairment is low or nil. In other patients, it could
focus on more severe disease, with a response burden that
changes according to the presenting state. It could poten-
tially also recognize the clinical situation (eg, presenting for a
breathing concern) and adapt the vetted questions being
offered to more personally relate to the specific presentation.
Additional research that builds on this study will move us

Table 5. Qualitative Input From Patients With Voice Impairment, Coded by Inductive Method (n = 103)

Theme Explanation Example quote
Concepts already included in the VHI-10

Voice strain Voice strain and work speech is of
concern

I have to really strain to be heard. I keep clearing my throat. I have to work hard
to carry on a conversation or say anything because of hoarseness.

Voice clarity Clarity of voice is emphasized Speaking clearly is paramount to me.

Voice unpredictability Unpredictable timing is raised Never know when my voice is going to change.

Concepts already included in VHI-10 family of instruments

Voice problems related to singing Impaired singing ability is of concern My ability to produce clear, consistent notes when I sing. Often, I try to sing and
either a wrong note, or no note at all comes out. I also find myself coughing after
singing for a short amount of time—when I cough, I am usually producing mucus
from my throat. After clearing it, I am able to sing for a little while, then the
mucus returns.

Voice-related symptoms

Fatigue with voice Voice use is associated with a tired
sensation

When my voice is hoarse it is more of a tired feeling…I just thought maybe I was
run down.

Pain with voice Pain arises with voice usage Speaking causes pain in my throat. I need to learn how to speak without straining
my voice.

Vocal damage and healing Mitigation of damage and progression
of voice health

Vocal health, prevent damage, understand if I’m healing.

Daily life activities Voice issues have negatively impacted
daily activities or communication

How it affects my daily work life—and to some extent my related social
responsibilities at the school. This is my major concern since I am a professor at
a [type of] school.

Additional symptoms that affect voice

Throat clearing and/or mucus Impacted or frequent inability to clear
throat or mucus in throat

After a few minutes of talking my voice sounds gravelly and I am frequently
clearing my throat.

Allergies and sinus issues Voice is impacted by chronic sinus and
allergy symptoms

I am coming to address the wheezing issues. I was recommended by my allergist.
Coincidently, I seen [sic] a speech therapist to address voice clarity issues.

Cough interference with voice
usage

A chronic cough often interferes with
speaking

Chronic cough makes it difficult to speak. Frequently speaking interrupted but
coughing.

Swallowing or obstruction in
throat as a related symptom

Swallowing or obstruction is causing
an issue, regardless of the results
on test

Although testing indicates my swallowing is fine, most of my problems seem to
start when I attempt to swallow.
The feeling that something is constricting my throat and affecting breathing and
swallowing—only sometimes—but very scary when it happens! Bronchial spasms
are the technical term, I think.

Comments about the existing survey administration

Suggestions regarding the items Participants suggested areas to
improve items

These questions are hard to answer and ambiguous because they don’t distinguish
between intensity of each factor and frequency.
I feel as though my answers depend on my mood and what’s more on my mind the
moment I’m answering.

No problem with voice No remaining voice problems I do not have a problem with my voice (ie, posttreatment).

Abbreviation: VHI-10, Voice Handicap Index-10 (VHI-10) questionnaire.
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further toward assessments that simultaneously provide ef-
ficiency and precision.

Voice has a substantial impact42,50 and patients also iden-
tified issues (pain and fatigue) that they felt were important and
extend beyond the VHI-10 items. Vocal fatigue was considered
important and related, and there is a validated instrument that
focuses on these items, the Vocal Fatigue Index.51 In addition,
other laryngology-related concerns are addressed by instru-
ments such as the Cough Symptom Index and the Eating
Assessment Tool.39,52 Also, given the key functions of the lar-
ynx within the unified airway,53-58 dyspnea, sleep quality, and
reflux are additional associated aspects.45-49 A future adaptive
effort could incorporate various aspects of associated intake
mechanisms to optimize efficiency to benefit both patients and
clinician alike. It could also benefit those in practice areas
beyond otolaryngology given that the voice and larynx can be
affected by interventions for nonlaryngeal disease.59-70

Limitations
There are limitations to this study. Included patients were 18
years or older, and external validity is limited to patients of this
age group. Given that age can affect associations between
variables71,72 and that voice changes with age,73 age-related ef-
fects may be a topic for future study. The present results also
arise from a broad population, without sex- or race- and eth-
nicity-specific results. In addition, we did not separately ac-
count for psychological status, which has been shown to have

an effect on the interpretability of subjective or patient-
centered outcomes.74-76 Further study is needed to deter-
mine whether there is convergent validity and responsive-
ness to change.7,13,14,58,77 Also, only the English version of
VHI-10 in the US was used, and there may be limitations in gen-
eralizability of these results to the translated versions of VHI-10
or in other English-speaking countries. In addition, the re-
sults may not be applicable to groups with broader racial and
ethnic backgrounds, and frequency matching with the US
population was not incorporated into the study design. Simi-
larly, laryngeal diagnoses and pathologic findings were not
sampled in predetermined frequencies or used as the basis of
subgroup analyses, and the underlying impairments could
potentially affect patient preferences. These elements are
worthy of future research.

Conclusions
The findings of this psychometric study indicate that al-
though the VHI-10 remains a critical instrument for assessing
patient-perceived voice impairment, these patient-centered
data, combined with the results of IRT analyses, may form the
basis of a patient-driven shorter version of the VHI-10. These
findings potentially offer an adaptive version of voice assess-
ment that has the capacity to be patient-centered, with new
brevity and preserved nuance.
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