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Using Item-Response Theory to Improve Interpretation of the Trans
Woman Voice Questionnaire

Nina W. Zhao, MD, MAEd ; James M. Mason, MEd ; Alexander M. Blum, PhD; Eric K. Kim, BA;
VyVy N. Young, MD ; Clark A. Rosen, MD ; Sarah L. Schneider, CCC-SLP

Objective: The Trans Woman Voice Questionnaire (TWVQ) is commonly used to quantify self-perceptions of voice for
trans women seeking gender-affirming voice care, but the interpretation of TWVQ scores remains challenging. The objective of
this study was to use item-response theory (IRT) to evaluate the relationship between TWVQ items and persons on a common
scale and identify improvements to increase the meaningfulness of TWVQ scores.

Methods: A retrospective review of TWVQ scores from trans women patients between 2018–2020 was performed.
Rasch-family models were used to generate item-person maps positioning respondent location and item difficulty estimates on
a logit scale, which was then converted into a scaled score using linear transformations.

Results: TWVQ responses from 86 patients were analyzed. Initial item-person maps demonstrated that the middle
response categories (“sometimes” and “often”) performed inconsistently across items (poor threshold banding); interpretabil-
ity improved when these ratings were scored as one category. The models were rerun using revised scoring, which retained
high reliability (0.93) and supported a unidimensional construct. Updated item-person maps revealed four scaled score zones
(≤54, >54 to ≤101, >101 to ≤140, and >140) that each corresponded to an increasing pattern of item thresholds (probability of
selecting one response category vs. others). These ranges can be interpreted as minimal, low, moderate, and high, respectively.

Conclusions: Empiric data from Rasch analysis supports new interval scoring for the TWVQ that advances the clinical
and research utility of the instrument and lays the foundation for future improvements in clinical care and outcomes
assessment.

Key Words: instrument development, item-response theory, latent variable modeling, Rasch analysis, transgender voice.
Level of Evidence: NA
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INTRODUCTION
The Trans Woman Voice Questionnaire (TWVQ) is a

30-item patient self-report tool designed to measure trans
women’s perceptions of their voice and its impact on their
everyday lives.1 The TWVQ is often used by laryngologists
and speech-language pathologists to supplement perceptual,
acoustic, and other instrumental voice assessments during
evaluations of transgender women seeking gender-affirming
voice care. The TWVQ addresses the need for a more
population-specific voice questionnaire and is developed
from expert review with input from transgender individ-
uals.1,2 Individuals complete TWVQ items using a four-point
Likert scale (1 = never or rarely, 2 = sometimes, 3 = often,
4 = usually or always), and each item is summed to produce
a total score with a minimum of 30 and maximum of 120.
Previous studies demonstrated the TWVQ exhibits high reli-
ability and established various sources of validity, including
that scores inversely correlate with self-perception of voice
femininity and improve after gender-affirming interven-
tions.1,3–6

Despite growing evidence for the validity of the
TWVQ to assess the impact of voice on trans women’s
lives, several issues still hinder its usefulness in practice.
First, although a lower score represents a more desirable
outcome, the numbers alone lack meaning.4,7 For exam-
ple, although 75 is in the middle of the scale, there is no
clear data to support interpretation as a “moderate”
impact. As a result, the nature of a patient’s presentation
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based on the raw score is unknown. Second, due to the
ordinal nature of Likert-type responses, scores are not
truly interval; a difference in raw score at one portion of
the scale (e.g., 35–30) may not mean the same as an
equivalent difference at another (e.g., 120–115). This
issue leads to challenges in comparing treatment inter-
ventions for patients with differing TWVQ scores. Third,
the dimensionality of the instrument has been inconsis-
tent in the literature. Previously, Dacakis et al. reported
a two-factor structure labeled as “vocal functioning” and
“social participation.”4 However, a more recent study by
Bultynck et al. described a three-factor structure: “anxi-
ety and avoidance,” “vocal identity,” and “vocal func-
tion.”8 Although these factor organizations are similar,
the items do not completely align between the two
models, suggesting that the factors may not be distinct
dimensions. Finally, there is currently limited under-
standing of how to compare results from different voice
instruments. Prior work from this group showed that
TWVQ and Voice Handicap Index-10 (VHI-10) scores
moderately correlate,7,9 but additional insight into the
relationship between scores would allow clinicians to
make more informed instrument choices.

Much of these current issues stem from the meth-
odologic limitations of classical test theory (CTT), which
was the basis of prior TWVQ psychometric evaluations.
Although CTT is widely used, there are multiple theoretical
shortcomings, including the assumption of a linear relation-
ship between observed scores and the variable of interest,
the sample-dependent nature of the parameter
estimates,10,11 and basing score meaning solely on the total
score, requiring norm-referenced standards.12 However,
more contemporary approaches to measurement based on
latent variable modeling known as item-response theory
(IRT) may overcome these limitations. IRT is a family of
statistical models that describes the relationship between
latent constructs (e.g., a person or respondent’s “ability” or
“trait”) and observed outcomes (e.g., responses to items).
The latent trait is assumed to be organized in a continuum
along a scale; therefore, the main goals of IRT are to esti-
mate both person and item locations on that scale and
describe the relationship between persons and items.10–17

Unlike CTT, IRT focuses on item-level rather than
test-level data to test assumptions and fit; parameter
estimates are considered sample-independent as scores
are referenced directly to the items.10–12,16 The models
address the problem of ordinal rating scales by applying
nonlinear transformations to create equal-interval log-
odds units called logits. Both persons and items are sub-
sequently calibrated on the same logit scale representing
the construct of interest. Person and item locations along
the construct are estimated from responses to individual
items. Together, this information can be used to assess
sources of measurement validity.16,18,19

An item-level perspective using IRT can move
beyond the limits of CTT and provide insight into how
the TWVQ can quantify different levels of voice-related
life impact. The goal of this study is to demonstrate the
power and utility of IRT by using Rasch-family models to
explore the relationship between TWVQ items and indi-
viduals’ responses, the dimensionality of the instrument,

and the relationship to the VHI-10. An updated interval
scoring system supported by initial reliability and valid-
ity evidence is then proposed to increase the usefulness of
TWVQ scores for clinical care and research.

MATERIALS AND METHODS

Study Design and Data Collection
A retrospective review of TWVQ scores from adult (≥18 years)

trans women patients seeking treatment at a tertiary academic insti-
tution’s voice center between 2018–2020 was performed. All referrals
for evaluation of “dysphonia” and “gender dysphoria” were reviewed.
Responses to TWVQ items were individually recorded. Patient demo-
graphic information and relevant medical and surgical histories were
also collected. The University of California, San Francisco Institu-
tional Review Board approved this study (#18-26766).

Measurement Models
Three statistical measurement models were applied to the

data, summarized below. All models were conducted on Con-
Quest software.20

Model 1: Partial Credit Model
To place respondents and items on a common logit scale

and examine internal structure, reliability, and item fit, the
Rasch Partial Credit Model (PCM) was used. This ordinal IRT
model estimates the locations of persons, items, and levels within
item based on the maximum likelihood of observed response pat-
terns.21,22 Persons higher along the continuum of gender-related
voice impact have a higher probability of endorsing any given
TWVQ item than persons at lower locations, and any given per-
son has a higher probability of endorsing both less severe items
and lower levels within items than more severe items or levels.
Due to IRT conventions, item levels typically start at 0, so the
software models responses “never or rarely,” “sometimes,”
“often,” and “usually or always” as 0, 1, 2, and 3, respectively.20

Item-person map. The results of the PCM were used to
form an item-person map, also called a Wright Map, which is a
visual representation of instrument structure depicting person loca-
tions and item thresholds along the construct, in logits.12,15,17,23,24

Persons higher along the scale possess more of the construct. Item
response thresholds represent levels within items (e.g., never some-
times, often, always), and higher thresholds measure higher levels
of the construct.15,17,23,24 As explained further in Results, these
thresholds correspond to the location on the scale where respon-
dents are equally likely to endorse the item at or above the level in
question versus cumulative level(s) below. Placing persons and
items on the same visual map allows for assessment of not only
how well the two align, but also other patterns in responses, such
as threshold banding. Although lower thresholds will always be
below higher thresholds within an item, threshold banding occurs
when the same thresholds across items are “banded” into distinct
segments, which helps to divide the scale into descriptive regions
based on response patterns.17,23,24

Interval scaled score. To aid score interpretation, a
linear transformation (scaled score = 20�logit + 145) was applied
to the logit scale. The transformed scale preserves interval prop-
erties while avoiding negative values and decimals.

Item fit. Item fit indicates the degree to which observed
item responses matches model predictions, reported as weighted
mean square (WMNSQ). A reasonable WMNSQ is between 0.75
and 1.33.15,17 A WMNSQ less than 0.75 suggests the item
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responses are more predictable than the model, whereas greater
than 1.33 suggests responses are less predictable; thus, elevated
values are more problematic than lower.

Mean location. Item-level internal structure can be
examined through the mean person location at each response
level within an item (average position of a person along the scale
that endorses an item at a specific level).16 If an item is function-
ing properly, respondent mean locations would increase as item
levels increase because, on average, persons responding at higher
levels within an item should also respond higher to other items,
locating themselves higher on the logit scale.

Reliability. Reliability was examined using internal con-
sistency coefficients: Cronbach’s alpha and person separation
reliability, a Rasch model equivalent.16,17

Model 2: Multidimensional PCM
To assess the dimensionality of the TWVQ, the Rasch multi-

dimensional PCM25,26 was used to generate latent correlations
between previously proposed factor structures of the TWVQ.4,8

The model assumes that each dimension is a separate latent vari-
able and directly estimates the correlations between them. A high
latent correlation between factors argues that the dimensions are
better interpreted as a unidimensional construct, and vice versa.

Model 3: Latent Regression PCM
To examine relationship between the TWVQ and the VHI-

10, the Rasch latent regression PCM was employed, which, by
estimating the regression coefficients simultaneously with the
measurement model, incorporates the error associated with esti-
mating latent variables.27 Using this model, TWVQ and VHI-10
scores were regressed and the output overlayed onto the same
Wright Map, which allows assessment of how the two instru-
ments compare in their measurement of voice-related life impact.

RESULTS

Patient Sample
Eighty-six patients were included in our sample

(Table I). All patients were assigned male at birth. Eighty-
five (98.9%) identified as female; one patient identified as
non-binary, used she/her pronouns, and desired a more fem-
inine voice so was included in the sample. Only 2 (2.7%)
patients reported prior voice feminization surgery.

Initial Wright Map (Model 1)
An initial Wright Map (Fig. 1) was developed by fitting

Model 1 to the original TWVQ. As described in Methods, the
Wright Map is a visual representation of instrument struc-
ture, positioning mean respondent locations (vertical histo-
gram), and item response thresholds (shaded bars) on a
common logit scale (vertical axis). A person’s location relative
to an item’s thresholds determines the likelihood of
responding to that item a particular way. Persons higher on
the map are likely to experience more voice-related life
impact and endorse items at higher levels. Specifically, per-
sons located at a particular item threshold have a 50%
chance of endorsing the item at or above that threshold ver-
sus cumulative levels below. At the first threshold, the cumu-
lative likelihood of answering “1” (sometimes) or above

equals the likelihood of answering “0” (never or rarely). At
the second threshold, the likelihood of answering “2” (often)
or above equals the likelihood of answering any of the lower
levels, and so on. Persons located above an item threshold
have more than a 50% chance of endorsing the item at that
threshold and those below have less than a 50% chance.

The Wright Map revealed that most of the respon-
dents aligned with the item thresholds, with only a few
individuals above the highest thresholds. However,
threshold banding was poor. Specifically, Threshold
2 overlapped with the other two thresholds, suggesting
that it may be less meaningful to score the middle catego-
ries “sometimes” and “often” differently. Therefore, the
analysis was repeated with the original responses “0”
(never or rarely), “1” (sometimes), “2” (often), and “3”
(usually or always) modeled as 0, 1, 1, and 2, respectively.
This new scoring was used for all subsequent analyses.

Revised Wright Map and Scaled Score (Model 1)
Updated scoring yields minimum and maximum

sum scores of 0 and 60. After refitting Model 1 these

TABLE I.
Patient Demographics.

Characteristic

Assigned male at birth, N (%) 86 (100%)

Age, mean � SD (years) 33.1 � 11.2

Gender, N (%)

Female 85 (98.9)

Non-binary 1 (1.2)

Duration of social transition, mean � SD (mo)
N = 65

41.8 � 60.4

Duration of medical transition, mean � SD (mo)
N = 70

25.9 � 34.8

Gender-affirming head and neck surgery, N (%)

Facial feminization surgery 11 (15.1)

Voice feminization surgery 2 (2.7)

Tracheal shave/chrondrolaryngoplasty 2 (2.7)

None 61 (83.6)

Unknown 13 (15.1)

Prior voice diagnoses

Vocal fold atrophy 1 (1.2)

Muscle tension dysphonia 1 (1.2)

Smoking history

Current 15 (17.4)

Former 9 (10.5)

Never 62 (72.1)

Stroboscopy, N (%)

Normal 79 (91.9)

Abnormal 4 (4.7)

Not performed 3 (3.5)

Average TWVQ, mean � SD (range, median, IQR) 87 � 22 (35–120, 89,
34)

Average VHI-10, mean � SD (range, median, IQR) 18 � 10 (0–40, 16,
16.5)

IQR = interquartile range; SD = standard deviation; TWVQ = Trans
Woman Voice Questionnaire; VHI-10 = Voice Handicap Index-10.
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scores corresponded to �7.21 and +4.75 logits, respec-
tively, but note that the relationship between TWVQ
score and the logit scale is not linear, particularly at the
extremes (Fig. 2). The logit scale was then transformed
into scaled scores ranging from 1 to 240. For complete
score conversions, see Table S1.

As seen on the revised Wright Map (Fig. 3A), TWVQ
sum scores of our sample ranged from 4 to 60 (person
location �4.78 to +4.75 logits, scaled score 49–240) and
item thresholds ranged from �4.51 to 2.17 logits. The
map also revealed improved threshold banding as
Threshold 1 for most items remained below all Threshold
2’s, demonstrating improved separation between

respondents who tend to respond “1” (sometimes or often)
versus those who respond “2” (usually or always). Regions
of differing response patterns also became visible, partic-
ularly when items were reordered by first thresholds
(Fig. 3B); therefore, the Wright Map was divided into dif-
ferent interpretive zones. Respondents positioned at a
scaled score 54 or below (Zone 0) were likely responding
“0” (never or rarely) to nearly all items. Respondents
above 54 and at or below 101 (Zone 1) were likely increas-
ingly responding “1” (sometimes or often) to items with
lower first thresholds. Respondents above 101 and at or
below 140 were in a transition region (Zone 2) where they
were likely responding “2” (usually or always) to more
items with lower first thresholds while also increasingly
responding “1” to items with higher first thresholds.
Finally, respondents above 140 (Zone 3) are most likely
increasingly responding “2” to all the items.

Item Fit and Mean Location (Model 1)
Nearly all items demonstrated good fit. Only three

items, 1, 24, 28, were outside the desired WMNSQ range of
0.75–1.33 with values of 1.74, 0.70, and 1.40, respectively.
Complete fit statistics are provided Table S2. Expected
mean location also increased across all the TWVQ items
(Table S3).

Fig. 1. Initial Wright Map depicting mean respondent locations and item response thresholds on a logit scale for the original Trans Woman
Voice Questionnaire (TWVQ). Each “X” represents a group of 0.8 respondents. Numbered bars represent item response thresholds. The first
threshold (1) shows the location on the map where respondents are 50% likely to respond “0” (never or rarely) and 50% likely to respond “1”
(sometimes) or above. The second threshold (2) shows the location where respondents are 50% likely to respond “1” (sometimes) or below
and 50% likely to respond “2” (often) or above. The third threshold (3) shows the location where respondents are 50% likely to respond “2”
(often) or below and 50% likely to respond “3” (usually or always). Thick dashed lines depict the region of threshold 2, which entirely overlaps
with regions of thresholds 1 and 3. [Color figure can be viewed in the online issue, which is available at www.laryngoscope.com.]

Fig. 2. Relationship between the updated sum score for the Trans
Woman Voice Questionnaire (TWVQ) and the logit scale.

Laryngoscope 00: 2022 Zhao et al.: TWVQ IRT
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Reliability (Model 1)
Reliability of the updated scoring was high;

Cronbach’s alpha and person separation reliability values
were 0.95 and 0.93, respectively.

Dimensionality (Model 2)
Latent correlation coefficients corresponding to pre-

viously proposed TVWQ factor structures4,8 were positive
and strong (Table II), indicating these factors are likely

Fig. 3. Revised Wright Maps based on updated scoring (0 [never or rarely], 1 [sometimes], 1 [often], and 2 [usually or always]) and (A) ordered
by item number or (B) ordered by ascending first level thresholds. Each “X” represents a group of 0.8 respondents. Numbered bars represent
item response thresholds. The first threshold (1) shows the location on the map where respondents are 50% likely to respond “0” (never or
rarely) and 50% likely to respond “1” (sometimes or often) or above. The second threshold (2) shows the location where respondents are 50%
likely to respond “1” (sometimes or often) or below and 50% likely to respond “2” (usually or always). Thick dashed lines depict interpretive
zones based on item response patterns: ≤54 (Zone 0), >54 to ≤101 (Zone 1), >101 to ≤140 (Zone 2), and >140 (Zone 3). Region between thin
dotted lines shows the extent to which the VHI-10 overlaps with the Trans Woman Voice Questionnaire (TWVQ). VHI-10 = Voice Handicap
Index-10. [Color figure can be viewed in the online issue, which is available at www.laryngoscope.com.]
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not unique dimensions that function as distinct traits,
and it is reasonable to interpret the TWVQ as unidimen-
sional. However, to investigate if the item groups identi-
fied in the studies could aid score interpretation as
descriptive categories rather than separate factors, they
were overlaid onto the Wright Map organized by ascend-
ing first thresholds (Fig. 4). When using Dacakis et al.’s
groupings,4 those items labeled as “vocal functioning”
tended to correspond to items with lower first thresholds
than those labeled “social participation.” When using
Bultynck et al.’s groupings,8 those items labeled as “vocal

identity” tended to have lower first thresholds than items
labeled as “vocal function” and “anxiety-avoidance.”

Relationship to VHI-10 (Model 3)
Latent regression revealed that the VHI-10 was a

significant predictor of TWVQ scores (coefficient = 0.10,
SE = 0.014, 95% confidence interval: 0.07–0.13); for every
10-point increase in VHI-10 score, the TWVQ score is
predicted to increase by 1 logit, on average. When over-
laid onto the revised Wright Map (Fig. 3), VHI-10 over-
lapped with the upper range of the TWVQ (�1.74 to
+2.34 logits, scaled score 110–192) but not the lower
range, suggesting the TWVQ can detect lower levels of
voice-related life impact in trans women compared to
VHI-10.

DISCUSSION
The results of this study revealed several insights and

improvements to the TWVQ. First, using the Rasch PCM,
responses were transformed from ordinal items into an inter-
val logit scale and a subsequent scaled score representing
voice-related life impact for trans women. Now, unlike raw
scores, differences between scaled scores are equivalent
throughout the scale. This calibration can be useful to com-
pare pre- and post-treatment score changes between patients
starting at different pre-treatment levels.

Second, the Wright Map for the original scoring system
was challenging to interpret given the extensive overlap of
the second threshold with the others, suggesting the
response categories “sometimes” and “often” were not
meaningfully different. This finding is consistent with prior
reports of response patterns, which revealed that none of

TABLE II.
Latent Correlation Coefficient Tables for Previously Reported Two-

Factor (A) and Three-Factor (B) Models.

(A) Two-Factor Model (Dacakis et al.4)*

Factor 1 2

1. Vocal functioning —

2. Social participation 0.83 —

(B) Three-Factor Model (Bultynck et al.8)†

Factor 1 2 3

1. Anxiety-avoidance —

2. Vocal identity 0.79 —

3. Vocal functioning 0.87 0.81 —

*Dacakis et al.’s two-factor model consisted of a 14-item vocal func-
tioning subscale (items 3, 4, 5, 9, 10, 11, 15, 16, 18, 19, 20, 21, 24, 29), a
12-item social participation subscale (items 1, 2, 6, 7, 8, 12, 13, 14, 17, 23,
25, 30), and 4 items that loaded onto both (items 22, 26, 27, 28).4

†Bultynck et al.’s three-factor model consisted of an 11-item anxiety
and avoidance subscale (items 2, 7, 8, 12, 13, 16, 17, 23, 25, 26, 30), an
8-item vocal identity subscale (items 3, 4, 6, 10, 19, 20, 24, 28), and an
11-item vocal functioning subscale (items 1, 5, 9, 11, 14, 15, 18, 21, 22,
27, 29).8

Fig. 4. Partial Wright Maps depicting the relationship between item groups from Dacakis et al.4 (A) and Bultynck et al.8 (B) and item first thresh-
old locations based on updated scoring. Each “X” represents a group of 0.8 respondents. Thick dashed lines depict interpretive zones 1 (>54
to ≤101) and 2 (>101 to ≤140) that correspond with the locations of item first thresholds. TWVQ = Trans Woman Voice Questionnaire. [Color
figure can be viewed in the online issue, which is available at www.laryngoscope.com.]
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the items had a modal response of 3 (often).1 The updated
scoring collapsed “sometimes” and “often” into one score
category and improved evidence of internal structure
through threshold banding. Scoring procedures rather than
the instrument form were changed because altering format
can alter responses.28,29 Future work can examine if simpli-
fying the rating form can reduce respondent burden and
retain validity.

The updated scoring also aids interpretation because
there is now empirical evidence for four scaled score
zones referenced to the items: ≤54 (Zone 0), >54 to ≤101
(Zone 1), >101 to ≤140 (Zone 2), and >140 (Zone 3). Each
of these zones corresponds to a pattern of increasing
response levels; therefore, it may be useful to interpret
these scoring ranges as minimal, low, moderate, and high
voice-related life impact for trans women seeking gender-
affirming voice care. In addition, the item categories
identified through factor analyses, particularly Dacakis
et al.’s work,4 help add an additional layer of meaning to
the zones: respondents scoring in Zone 1 are primarily
endorsing “vocal functioning” items, while those scoring
in Zones 2 are endorsing more and more “social participa-
tion” items. Although further research is needed to
understand if these regions are meaningful for either
decision-making or assessing treatment response, it is
important to recognize these patterns were only visible
when evaluating the Wright Map, underscoring its value
to instrument development.

Third, item fit statistics highlighted an opportunity to
examine the items themselves for improvements. Although
three items were outside of the conventional range, item
1 (people have difficulty hearing me in a noisy room) was
the most problematic. An elevated WMNSQ value indi-
cates the responses to the item are not well predicted by
the model.15,17 Therefore, there may be another sources of
variance within the data, such as inconsistencies in how
individuals are interpreting the item or that the item does
not fully capture patient perceptions. However, a decision
to remove an item should not be based on the WMSQ
values alone but rather on the contribution of the item to
the overall construct. Further investigation should be con-
ducted, such as repeated sampling or respondent cognitive
interviews, to determine if this and other items should be
kept, revised, or removed.15,17

Fourth, multidimensional analysis (analogous to confir-
matory factor analysis) demonstrated strong latent correla-
tions between previously proposed subscales of the TWVQ,4,8

supporting a unidimensional interpretation. Though sub-
scales can be useful, there is a practical advantage to
maintaining a unidimensional lens: a single Wright Map.
Viewing all items on one Wright Map affords us multiple
insights into the structure and function of the instrument,
such as those presented in this article.

Finally, this study provides new insight into the dif-
ferences between the TWVQ and the VHI-10. Similar to
other studies, there was a significant relationship
between the TWVQ and the VHI-10.7 However, latent
regression revealed that the VHI-10 primarily covered
the second threshold across the items. Therefore, the ben-
efit of the TWVQ is that it can stratify trans women who
are experiencing lower levels of voice impact that would

otherwise score similarly on the VHI-10. Clinicians can
now use this knowledge to make informed decisions
regarding the trade-offs of administering one or both
instruments in their practices.

Recommendations for Use
Given the findings from this study, we recommend

that the TWVQ be completed in its current form with the
original four answer choices. However, scoring of the
instrument should be altered, coding “never or rarely,”
“sometimes,” “often,” and “usually or always” as 0, 1,
1, and 2, respectively. The raw score can then be
converted to logits and/or the scaled score using the con-
version table (Table S1). Importantly, the conversion
table can only be used for patients who have completed
all items; questionnaires with missing data must be
scored using IRT software. This new scoring seeks to
enhance the utility of the TWVQ for clinical care and
guiding patient-centered discussions, not for gatekeeping
purposes of who should or should not receive care.

Limitations
The sample size in this study is smaller than what

some have advocated for IRT models.30 However, the
Rasch PCM does not estimate as many parameters as
other models (e.g., 2-parameter logistic) and can therefore
converge with smaller samples.22 In addition, the trans
women population is relatively small compared to other
populations of interest; as a result, we believe it is rea-
sonable to draw conclusions about a treatment-seeking
trans women population. Nevertheless, whether these
findings extend to the broader trans women community
remains to be seen, especially given our sample did not
contain many respondents with low scores.

Toward a Theory for Score Interpretation
Ultimately, this study has generated more questions

than answers. Despite improving score meaning, it remains
a challenge to extend interpretation beyond minimal, low,
moderate, and high score groups. That is, what does it mean
for the patient to experience a voice-related life impact at dif-
ferent levels? The relationship with the item categories pro-
vides some insight into how interpretation can improve with
an overarching theory of voice-related life impact for trans
women, where those individuals with lower scores may pri-
marily experience issues related to vocal function or identity
and those scoring higher may experience additional anxiety
and impacts related to social participation. More in-depth
work is required to fully develop a theory to support this
observation, but once a strong theory of voice-related life
impact for trans women is proposed, construct modeling can
be used to develop more useful instruments. In this process,
the construct to be measured is laid out a priori along a con-
tinuum called the construct map, in qualitatively distinct
levels.15–17,23,24 Items are then developed to reflect these the-
oretical levels, and empirical findings through IRT can then
be used to understand how well the items fit the construct.
Applying IRT in conjunction with a clear construct as a
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theory for measurement can advance instrument develop-
ment and measurement for both research and clinical care.

CONCLUSION
Empirical data from Rasch analyses led to updated

scoring and interpretive zones for the TWVQ that will
advance the clinical and research utility of the instrument.
The IRT methods and interpretation-focused Wright Map
analyses used in this study can be used to enhance score
meaning for other patient measures developed without
theoretically-derived construct levels, improving patient care
and outcomes assessment in laryngology, speech-language
pathology, and beyond.
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