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SUMMARY: Introduction. Measuring outcomes of treatments that seek to align a person’s voice with their
gender identity is important for improving gender-affirming care (GAC). The objective of this study was to
assess the construct validity of the GENDER-Q Voice Sound and Voice Distress scales.

Methods. An international field test study of the GENDER-Q was undertaken, which finalized the development
of the scales. Participants were 18 years of age or older, and were seeking or had received GAC in the past 5 years,
and completed the Voice Sound and Voice Distress scales. Predefined hypotheses of expected group differences and
associations with other GENDER-Q scales were tested using independent samples ¢ test, analysis of variance, and
Pearson correlation coefficient. Acceptance of at least 75% of hypotheses was considered sufficient evidence of
construct validity, as per COnsensus-based Standards for the Selection of Health Measurement InstrumeNts criteria.
Results. A total of 5424 participants were included in the analysis with a mean age of 32.8 years (standard de-
viation = 12.3; range 18-83 years). The sample was comprised of 33.6% men, 36.8% women, 23.8% non-binary, and
5.7% another gender. Voice therapy was undertaken by 21.4% of participants, and 30.5% wanted this therapy. Fewer
participants had undergone voice-related surgery (1.7%), with 10% wanting this surgery. Results supported 16 of 18
(89%) hypotheses for the Voice Sound scale, and 18 of 19 (95%) hypotheses for the Voice Distress scale.
Conclusion. The GENDER-Q Voice Sound and Voice Distress scales demonstrated construct validity. These
scales can be used to assess voice-related outcomes for adults aged 18 years and older who are seeking or
receiving gender-affirming voice interventions.
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INTRODUCTION

Voice is a salient gender marker that influences how
transgender and gender diverse (TGD) people are per-
ceived and how they experience themselves.' Thus, voice
affirmation, which is closely linked to psychological well-
being, self-confidence, social integration, and overall
quality of life, can form an important component of gender
affirming care (GAC).” ° Research has demonstrated that
voice-related distress is a common concern among TGD
individuals and can contribute to persistent gender dys-
phoria. Gender-affirming voice therapy, surgical interven-
tions, and other voice modification strategies (eg, hormone
therapy) aim to support individuals in achieving a voice
that aligns with their gender identity, leading to improved
mental health and increased social participation.'* '* Pa-
tient-reported outcome measures (PROMs) are essential
tools for evaluating the effectiveness of voice-related in-
terventions for TGD populations. Traditional clinical as-
sessments often focus on objective acoustic measures, such
as pitch and resonance, but these tools may fail to capture
the subjective experience of voice dysphoria.'” ' PROMs
can provide a comprehensive understanding of voice-re-
lated outcomes by incorporating the patient perspective
and facilitating personalized treatment approaches that
address the unique needs and experiences of TGD in-
dividuals.'®

To ensure PROMs accurately and consistently measure
constructs as intended, it is important to conduct psycho-
metric assessments to establish reliability and validity. The
COnsensus-based Standards for the Selection of Health
Measurement InstrumeNts (COSMIN) guidelines have
been used in over 1500 systematic reviews to assess the
quality of a PROM.'” COSMIN assesses nine measurement
properties, including content validity, structural validity,
internal consistency, cross-cultural validity/measurement
invariance, reliability, measurement error, criterion va-
lidity, construct validity, and responsiveness.'® It is im-
portant to note that examination of these measurement
properties is an ongoing process with evidence accumu-
lating over time and across studies.'””’ This approach
helps to ensure that all properties are assessed adequately,
and provides new evidence for PROMs that are applied in
new languages, target populations, or contexts of use.

There are many PROMs currently used to measure voice
outcomes in the TGD population (Table 1). One such
PROM is the GENDER-Q,”"*” a comprehensive modular
PROM (54 scales and 2 checklists) developed with ex-
tensive input from TGD individuals to measure outcomes
related to GAC. GENDER-Q was developed in response
to a need for PROMs for use in this population.”® *” A
mixed-methods approach was utilized to develop the
GENDER-Q, starting with concept elicitation interviews
with 84 TGD individuals to identify outcomes that mat-
tered most to them regarding their GAC.”' Based on these
interviews, two scales measuring voice-related outcomes
(Voice Sound and Voice Distress) were developed. These
scales were refined with input from TGD people and

clinical experts (eg, speech language pathologists, plastic
surgeons, psychologists, researchers). To date, two pub-
lished GENDER-Q development papers have provided
psychometric evidence for content validity, structural va-
lidity, reliability (test-retest and internal consistency), and
measurement error for the scales.”’”” Translation of
GENDER-Q into other languages is ongoing with pub-
lications starting to provide evidence of cross-cultural va-
lidity. Recent translation work of GENDER-Q has
provided qualitative evidence that the content is culturally
appropriate and understandable in Danish and French
Canadian, but further work is needed to ensure measure-
ment equivalence.”"' One psychometric property for the
Voice scales with limited evidence is construct validity. The
original development work provided evidence by testing
only a single construct validity hypothesis (ie, overall sa-
tisfaction with voice) for each voice scale.””

Construct validity refers to how well a PROM measures an
intended construct.”” This form of validity is typically eval-
uated by testing predefined hypotheses of relationships with
other similar instruments (convergent validity) and/or ex-
pected differences between groups. If a PROM does not ac-
curately measure the intended construct, its results can be
misleading and the usefulness for evaluating interventions or
guiding shared decision-making is limited.”**" The objective
of this study was to strengthen the evidence of construct va-
lidity for the GENDER-Q Voice scales by testing hypothe-
sized relationships with clinical and demographic factors and
other GENDER-Q scales. Assessing other psychometric
properties such as responsiveness or cross-cultural validity,
was beyond the scope of this current study.

METHODS
This cross-sectional study included participants in the
GENDER-Q field test sample who completed the Voice
Sound and/or Voice Distress scales. Approval was obtained
from participating sites and the Hamilton Integrated
Research Ethics Board (#13171).

Measures

All GENDER-Q Voice domain scale scores range from 0
(worst) to 100 (best). For this study, scores were based on
the Rasch probabilistic model, which allows for cases with
missing data to still be scored according to the observed
responses rather than the raw summed score. Missing data
were present for 5% of participants who completed the
Voice Sound scale, and 2% for those who completed the
Voice Distress scale.””

Voice Sound is a 15-item scale that measures satisfaction
(extremely dissatisfied, very dissatisfied, somewhat dis-
satisfied, somewhat satisfied, very satisfied, extremely sa-
tisfied) with how the voice sounds over the past week.
Example items include how the voice sounds in general (eg,
pitch, clarity, expressiveness) and in specific situations (eg,
when excited, nervous, upset), and how much their voice
makes them feel affirmed in their gender.
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Voice Distress is a 10-item scale that measures voice-re-
lated distress over the past week based on frequency of
events (never, rarely, sometimes, often, always). Items ask
about activities (eg, going out, speaking in group situa-
tions) and feeling self-conscious or unsafe due to how their
voice sounds.

Data collection
Detailed information regarding data collection can be
found in Kaur et al.”* Participants were eligible for the
field-test study if they were aged 18 years and older and had
sought or received any form of GAC within the last 5 years.
Those who were seeking care for variation in sex char-
acteristics (eg, Turner Syndrome) were excluded from this
study. To be eligible for the current validation study, par-
ticipants must have had a valid score for at least one
GENDER-Q voice scale. Data for the field-test were col-
lected between February 2022 and March 2024 from 5497
TGD individuals. A total of 21 clinical sites in Canada,
USA, the Netherlands, and Spain recruited their patients,
either in person, through patient portals, or via emails.
Multiple recruitment strategies outside of clinics were used,
including: the developer’s website, social media, and com-
munity events (ie, YouTube video, TGD-specific social
media groups, Pride events (Australia and Copenhagen)),
crowdsourcing platforms (ie, Prolific), and the Trans-
PULSE Canada project participant database. Participants
completed an online Research Electronic Data Capture
(REDCap)"**® survey that included clinical and demo-
graphic questions, scale validation questions, and
GENDER-Q scales. Participants could skip sections or
questions they did not want to answer, unless they were
required by branching logic, which was used to ensure
participants were only given questions relevant to them.
The voice scales were part of a core set of scales given to
all participants, along with questions related to voice af-
firmation care. Specifically, questions were asked to de-
termine if participants wanted their voice to sound
masculine, feminine, or other (ie, neither specifically femi-
nine nor masculine). Participants were also asked about the
status of voice therapy and voice surgery (do not want,
want, had, had but need more), if they were currently
taking hormones (if yes, type and length of use), use of
puberty blockers (yes/no), and use of at-home voice ex-
ercises (yes/no). Those who reported having voice therapy
were asked about their perception of change in the sound
of their voice post therapy (a lot worse, a little worse, same,
a little better, a lot better). Participants also rated their
satisfaction with the volume of their voice and the align-
ment between their voice and their gender identity on a 6-
point Likert scale (extremely dissatisfied, very dissatisfied,
somewhat dissatisfied, somewhat satisfied, very satisfied,
extremely satisfied). Participants were also asked how often
(never, rarely, sometimes, often, always) they were mis-
gendered based on their voice and felt self-conscious about
their voice. All participants were asked to rate their mental
health as either poor, fair, good, very good, or excellent.

Participants also completed the GENDER-Q scales that
measure health-related quality of life (HRQL): Gender
Dysphoria, Social Acceptance, Psychological Distress, and
Psychological Well-being. These scales are answered based
on the past week, and use frequency (never, rarely, some-
times, often, always) for response options.

Analysis

Analyses followed COSMIN guidelines.'*""** To test the
construct validity of the GENDER-Q voice scales, pre-
defined hypotheses were created based on expected group
differences and correlations with GENDER-Q HRQL
scales (Table 1). Hypotheses were informed by both clinical
expertise and the literature.”"” *” There is no set guidance
on the number of hypotheses that should be tested to es-
tablish construct validity. Given hypothesis testing is on-
going, COSMIN notes that having both a greater number
of and more specific hypotheses adds to the accumulating
evidence for construct validity.”’ As such, this study se-
lected hypotheses to examine a wide range of group dif-
ferences as well as correlations. Group differences used
demographical characteristics (eg, gender identity), treat-
ment variables (eg, want vs had treatment, hormone use),
and patient perception questions based on frequency, sa-
tisfaction or change for different voice scenarios (eg, mis-
gendered, feeling self-conscious) on a Likert scale.
Perception questions provided tests of extreme group dif-
ferences (ie, bottom vs top of a scale).'” For convergent
validity, we developed correlation hypotheses for the
Voices scales, with each other and with GENDER-Q
HRQL scales (ie, Gender Dysphoria, Social Acceptance,
Psychological Distress, Psychological Well-being). Each
hypothesis included an expected directionality and magni-
tude. For group differences, directionality is described
within each hypothesis provided in Table 2. For the mag-
nitude of difference, all tests were hypothesized to have a
minimum of a small effect size (d > 0.2 or n2> 0.01).”>>* For
hypotheses of convergent validity, the magnitude of the
correlations was guided by values provided in COSMIN.'*
We predicted all correlations would be positive and that the
two voice scales would be highly correlated due to the si-
milarity in the underlying constructs (r = 0.5). Correlations
with HRQL scales were predicted to be moderate due to
the constructs being related but dissimilar (0.3-0.5).

The goal of a construct validation analysis is to examine
the summation of evidence, looking at the overall accep-
tance of the tests rather than focusing on the individual
results. As per COSMIN guidelines, acceptance of at least
75% of the hypotheses was considered evidence of con-
struct validation.'® Analyses were completed in IBM SPSS
Statistics for Windows, version 30 (IBM Corp., Armonk,
N.Y., USA). Differences between subgroups were assessed
using independent samples ¢ tests and analysis of variance
(ANOVA). Cohen’s d and Eta-squared (n?) were calculated
for ¢ test and ANOVA, respectively. Normality was as-
sessed based on Kurtosis (absolute<7) and Skewness
(absolute <2).”” Statistical significance was considered
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TABLE 2.

Construct Validity: Acceptance rates of Predefined Hypotheses for the Voice Sound and Voice Distress scales

Hypothesis

Voice Sound Voice Distress

GROUP DIFFERENCES - All hypotheses are estimated to have at least a small effect size (ie, n2 >0.01 or d>0.2)

Scores higher if

non-binary vs binary* No Yes
identify as man vs woman* Yes Yes
do at-home voice exercises vs don’t do at-home voice exercises* No No
not on wait list for voice surgery vs on wait list for voice surgery Yes Yes
took puberty blockers vs did not take puberty blockers* Yes Yes
completed or don’t want voice therapy vs want voice therapy Yes Yes
completed or don’t want voice surgery vs want voice surgery Yes Yes
Scores incrementally higher

with length of time on testosterone* Yes Yes
as report more satisfied with how their gender aligns with their voice Yes Yes
as perceive more change in voice sound after therapy* Yes Yes
as report more satisfied with the volume of their voice Yes Yes
as report less frequently misgendered based on their voice Yes Yes
as report less frequently self-conscious of their voice around people who care about them Yes Yes
as report having better mental health - Yes
CORRELATIONS

Positive correlation with GENDER-Q

Voice Sound (>0.5) - Yes
Voice Distress (>0.5) Yes -
Gender Dysphoria (0.3-0.5) Yes Yes
Social Acceptance (0.3-0.5) Yes Yes
Psychological Distress (0.3-0.5) Yes Yes
Psychological Well-being (0.3-0.5) Yes Yes
Number of hypotheses accepted 16 18
Number of hypotheses rejected 2 1
% accepted 89% 95%
Number tested 18 19

*analysis performed in sub-group see Supplementary File — Appendice 1

P < 0.05. The analyses were hypothesis-driven, with ex-
pected relationships specified a priori. Construct validity
was evaluated based on the consistency of results with these
hypotheses, considering direction, magnitude, and statis-
tical significance collectively, rather than reliance on in-
dividual p-values. Given this framework, adjustment for
multiple comparisons was not considered appropriate.
Adjustment of the p-value also leads to an increase in Type
IT error (ie, failure to detect a difference that is actually
there),”® which was considered detrimental when testing for
expected group differences.

RESULTS
Figure | provides an overview of recruitment. Of the 5497
GENDER-Q participants, 5424 (98.7%) completed at least
one of the voice scales. The mean age of participants was
32.8 years (standard deviation [SD] = 12.3) and ranged
from 18 to 83 years. Most participants were White (77.1%)

and resided in the United States (44.2%). Furthermore,
33.6% identified as a man, and 36.8% as a woman. Twenty
one percent of participants had voice therapy and 1.7% had
voice surgery. Demographic and clinical information by
scale is provided in Table 3. Overall, the mean scores were
52 (SD = 18) and 64 (SD = 21) for the Voice Sound
(n = 5403) and Voice Distress (n = 5363) scales, respec-
tively.

Overall acceptance of hypotheses were as follows: 16 of
18 (89%) hypotheses for the Voice Sound scale, and 18 of
19 (95%) hypotheses for the Voice Distress scale were ac-
cepted (Table 2). Detailed results for tested hypotheses can
be found in Supplementary Files — Appendices 1 and 2.

Five hypotheses were tested comparing dichotomous
variables (Figure 2). Directionality and magnitude were
met for 3 Voice Sound and 4 Voice Distress hypotheses,
with higher scores for men vs women, and not being on a
wait list vs currently on voice surgery wait list. In those
who preferred a more feminine voice and were assigned
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( Community ] [ In Clinic ]

n=l|3 90 n=5|066
Completed eligibility
screening
n=6456

Excluded Screening Criteria
Completed GENDER-Q previously n=58
Age < 18 years n=37
Did not want/have/had care n=37
Identify as CIS-gender n=13
Transitioning to sex at birth n=9
Did not consent n=8

y

{ Completed Survey J

n=6294

Excluded Analysis
No scale data n=792
Inconsistent survey responses n=5

A

y
Analysis sample
n=5497
v
Completed at least 1
voice scale n=5424

Did not complete n=21 « » Did not complete n=61

' v

/ Voice Sound \ / Voice Distress \

A

n=5403 n=5363
Language n(%) Language n(%)

English 5022 (92.9) English 4979 (92.8)
Danish 160 (3.0) Danish 164 (3.1)

Dutch 115 (2.1) Dutch 114 (2.1)

French Canadian 106 (2.0) French Canadian 106 (2.0)
Country n(%) Country n(%

USA 2394 (44.3) USA4 2362 (44.0)

Canada 1725 (31.9) Canada 1721 (32.1)
United Kingdom 312 (5.8) United Kingdom 311 (5.8)
Australia 272 (5.0) Australia 267 (5.0)
Denmark 164 (3.0) Denmark 168 (3.1)
Netherlands 134 (2.5) Netherlands 133 (2.5)

Other 396 (6.9) Other 395 (7.0)
Qefer not to answer 6 (0.1) / \Prefer not to answer 6 (0.1) /

FIGURE 1. Flow diagram of participant recruitment for the GENDER-Q field-test study.




10 Journal of Voice, Vol. xx, No. xx, Xxxx

TABLE 3.
Participant Clinical and Demographic Information by Scale
Voice Sound Voice Distress
N = 5403 N = 5363
n % n %
Age at time of survey 18-24 years 1540 28.5 1529 28.5
25-29 years 1210 22.4 1200 22.4
30-39 years 1445 26.7 1434 26.7
40-49 years 579 10.7 575 10.7
50+ years 629 11.6 625 11.7
Gender identity Man 1818 33.6 1805 33.7
Woman 1987 36.8 1973 36.8
Non-binary 1288 23.8 1283 23.9
Indigenous/cultural gender 48 0.9 46 0.9
identity
Other 262 4.8 256 4.8
Assigned sex at birth Male 2306 42.7 2290 42.7
Female 3097 57.3 3073 57.3
Goal of voice affirmation care Masculine 2796 51.8 2778 51.8
Feminine 2288 42.4 2269 42.3
Other 318 5.9 315 5.9
Race Black 156 2.9 154 2.9
East Asian 83 1.5 83 1.5
Southeast Asian 53 1.0 52 1.0
Indigenous 43 0.8 43 0.8
Latin American 177 3.3 175 3.3
Middle Eastern 40 0.7 40 0.7
South Asian 35 0.6 34 0.6
White 4164 77.1 4138 77.2
Pacific Islander 6 0.1 6 0.1
Other 14 0.3 14 0.3
Multiple races 558 10.3 550 10.3
Prefer not to answer 60 1.1 59 1.1
Missing 14 0.3 15 0.3
Difficulty covering household expenses and Not at all difficult 1820 34.9 1813 35.1
paying bills in past 3 months A little difficult 1321 25.4 1312 25.4
Somewhat difficult 1120 21.5 1104 21.3
Very difficult 570 10.9 566 10.9
Extremely difficult 380 7.3 376 7.3
Education level Some high school 212 3.9 210 3.9
High school 686 12.7 680 12.7
Some college or trade school 1445 26.8 1437 26.8
or university
College or trade school or 1995 36.9 1977 36.9
university
Some Masters or Doctoral 312 5.8 307 5.7
degree
Masters or Doctoral degree 732 13.6 730 13.6
Prefer not to answer 18 0.3 18 0.3
Currently taking hormones No 927 17.3 924 17.3
Yes 4439 82.7 4403 82.7
Status of voice therapy Do not want 2597 48.1 2578 48.1
Want 1648 30.5 1634 30.5
Completed 526 9.7 526 9.8
Had need more 632 11.7 625 11.7
Status of voice surgery Do not want 3626 67.1 3598 67.1
Want 542 10.0 534 10.0
Completed 85 1.6 85 1.6
Had need revisions 7 0.1 7 0.1

Not sure 1143 21.2 1139 21.2
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VOICE SOUND

At least small effect size Scores lower

Large Medium : Small

Scores higher...

Home voice exercises

VOICE DISTRESS

At least small effect size
i Small : Medium : Large

Scores lower

X Non-binary vs Binary* | : ;_.H

P : : Man vs Woman* 1 f e

X vs None* &
Not on wait list vs :
Voice surgery wait
Puberty blocker vs : | o
frrrr—r——r— R S O - U . . — E - .
1.5 1.0 0.5 0.0 -0.5 -0.5 0.0 0.5 1.0 1.5

Effect size (d)

Effect size (d)

FIGURE 2. Effect size (d) with 95% confidence limits for between-group differences. *Hypothesis tested on a subgroup, Points marked
with X indicate hypothesis rejected, hypothesis acceptance 4/5 Voice Sound 4/5 Voice Distress.

male at birth, a small effect was observed for those who
took puberty blockers for both Voice scales. For those
wanting voice care, higher scores were observed for non-
binary vs binary individuals for the Voice Distress scale; for
the Voice Sound scale the effect size was negligible (d =
0.144) for this hypothesis, and therefore it was rejected. For
both scales, the hypothesis that those who did at-home
voice exercises would have lower scores (ie, less distress)
than those who did not do at-home voice exercises was not
supported, with differences in the opposite direction than
expected (Voice Sound d=-0.160; Voice Distress
d =-0.383).

Nine hypotheses were tested for multigroup differences
(Figure 3), with expected incremental increases from the
lowest to the highest group. Only eight of these hypotheses
were applicable to the Voice Sound scale; an association
with better mental health was not hypothesized for this
scale. As expected, all hypotheses tested were supported
with incrementally higher scores observed in both scales for
the following participants: 1) those whose voice therapy
was more complete (ie, want, had not finished, completed,
do not want); 2) those whose voice surgery was more
complete (ie, want, had/ need revisions, completed, do not
want); 3) those on testosterone for a longer time (for those
with preference for masculine voice, sex assigned at birth
female); 4) those who reported greater satisfaction with
voice-gender alignment (Figure 4); 5) those who reported
greater perceived change in voice sound after voice therapy;
6) those who reported greater satisfaction with volume of
voice; 7) those who less frequently were misgendered based
on voice; and 8) those who less frequently felt self-con-
scious of their voice around people who care about them
(Figure 3). Reporting better mental health was also asso-
ciated with higher Voice Distress scale scores (Figure 3).

For convergent validity, GENDER-Q scales correlated
as expected (Figure 5). The two voice scales were highly

correlated (r>0.5), indicating that these scales measure si-
milar constructs. Correlations between the voice scales and
the HRQL scales were moderate (0.3-0.5), indicating that
they measure dissimilar but related constructs (P < 0.001;
Figure 5). Detailed convergent validity results are provided
in Supplementary Files — Appendix 2.

DISCUSSION
This study provides further evidence of the construct va-
lidity of the GENDER-Q Voice Sound and Voice Distress
scales. Hypothesized group differences were tested with
more than 75% of hypotheses supported, providing evi-
dence of construct validity for these scales according to
COSMIN guidelines.'**’ These findings add to the existing
literature that supports the validity and reliability of the
GENDER-Q Voice scales.”’”” Content validity was de-
monstrated during the initial development phase through
cognitive interviews with 14 patient partners and input
from 50 experts.”’ Content validity ensures scale instruc-
tions, response options, and items are understandable, re-
levant, and comprehensive to the target population.’’
Previous research that examined psychometric properties
of the voice scales demonstrated reliability with values ex-
ceeding the 0.7 threshold for both internal consistency and
test-retest reliablity.”” In addition, the smallest detectable
change values at the group level were reported with a value
of 1 for Voice Sound and 2 for Voice Distress. Measure-
ment invariance (ie, scales work the same across groups)
was tested using differential item functioning for important
group factors (ie, age, preference for masculine/feminine
voice sound). It was found that the voice scales’ items did
not function differently based on these factors.”” Our pre-
vious study assessed a single hypothesis of construct va-
lidity for each scale. Both hypotheses were accepted, with
scale scores increasing incrementally with a person’s overall
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FIGURE 3. Effect sizes (%) with 95% confidence limits for multigroup comparisons. *Hypothesis tested on a subgroup, hypothesis

0.2

0.0

acceptance: 8/8 Voice Sound, 9/9 Voice Distress.

satisfaction with their voice sound.”” The present findings
build on these results, contributing cumulative evidence of
construct validity. Further psychometric work still needs to
be done to examine responsiveness (ie, ability to measure
change) for these scales and to determine minimally
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important differences, which will further strengthen the
interpretability of results from these scales.

The GENDER-Q Voice scales were able to detect dif-
ferences in voice outcomes between groups that have pre-
viously been described in the literature.
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FIGURE 4. Mean Vvoice Sound and Voice Distress scores by satisfaction with voice—gender alignment.
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“ For example,
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Pearson's r

FIGURE 5. Pearson’s correlation coefficient with 95% confidence limits for hypothesized correlations. Hypothesis acceptance: 5/5 Voice

Sound, 5/5 Voice Distress.

systematic reviews have shown differences in outcomes
between those who want treatment vs those who have had
treatment, such as improved quality of life (eg, perceived
voice femininity and satisfaction with voice) observed fol-
lowing both phonosurgery and non-surgical voice therapy
in transwomen.®”’ Also, both hormone and puberty
blocker use has been shown to have an impact on voice
outcomes. Specifically, transwomen who started puberty
blockers early reported higher self-esteem and satisfaction
with voice, and transmen exposed to testosterone for longer
periods reported improved satisfaction with voice.”” °” The
only hypothesis that did not work as expected related to
better outcomes in those who wanted voice therapy and
utilized at-home voice exercises (ie, informal voice
training). For those seeking voice therapy, we did not find a
difference between those who utilized at-home exercise to
change their voice and those who did not. This may relate
to the simplicity of the question tested, as we did not ask
about the type of exercises performed, the source of
training exercises, the length of training, or length and
frequency of sessions. These factors may influence the ef-
fectiveness of at-home exercises, and more data is required
to assess hypotheses regarding the use of informal at-home
voice exercises.

There are several PROMs for voice outcomes in TGD
people that are currently in use (Table 1)."*** 7 The
GENDER-Q voice scales differ from other published
PROMs notably in the development approach. We used a
modern item response theory psychometric approach (ie,
Rasch Measurement Theory) to develop GENDER-Q,
whereas most existing PROMs rely on the traditional
classical test theory (CTT) approach. CTT assumes that an
observed score is the sum of the true score plus error,”
whereas modern approaches are probabilistic, considering
the item response and its association with the amount of

the construct measured. Modern approaches offer two
main advantages: 1) scales have interval-level properties (ie,
differences between values are meaningful and equal); and
2) scales can be used at the group or individual level.””*’ Of
the commonly used PROMs (Table 3), only the Commu-
nicative Participation Item Bank — Gender diverse (CPIB-
GD),” used a modern psychometric approach. Another
difference with other available PROMs is that the
GENDER-Q voice scales were developed and validated in
a gender diverse sample, allowing for comparisons across
gender identities. Having a PROM that functions across
genders can facilitate implementation into clinical practice,
as multiple instruments would not be required to cover all
potential clients. A single PROM is also advantageous in
research as it can enhance comparability across studies and
facilitate meta-analyses within systematic reviews. While
the CPIB-GD and Utah Gender Presentation Scale for
Communication were developed for use across different
gender identities,”**” they measure different constructs
compared with the GENDER-Q voice scales. Specifically,
the CPIB-GD assesses frequency of impact on commu-
nication participation,” whereas the Utah Gender Pre-
sentation Scale for Communication measures incongruence
in both voice and communication.” Whilst other scales
address satisfaction with situational communication, the
GENDER-Q Voice Sound scale is the only instrument
identified that specifically measures the individual’s sa-
tisfaction with the sound of their voice. Most PROMs
measure the frequency of occurrence (eg, Never/rarely,
Always) of vocal function from the patient perspective,
such as the Trans Woman Voice Questionnaire' or Voice-
related Experiences of Nonbinary Individuals.”’ Similarly,
while PROMs such as the Transgender Self-Evaluation
Questionnaire,” Voice Handicap Index,”” Voice Handicap
Index-10,"* and Voice-related Quality of Life’> measure



14

Journal of Voice, Vol. xx, No. xx, Xxxxx

concepts that overlap with the GENDER-Q Voice-related
Distress scale, the GENDER-Q scale is unique in that it is
targeted to the broader TGD population.

The implementation of PROMs in GAC has been shown
to improve clinical decision-making, enhance communica-
tion between patients and healthcare providers, and con-
tribute to the development of evidence-based
interventions.””®’ PROMs have been applied in health
systems for various purposes, including screening, mon-
itoring, and measuring outcomes.’” Voice-related PROMs
like those in the GENDER-Q, can be used in voice affir-
mation interventions to help monitor progress over time.
This would allow for a discussion regarding change over
time with patients to help guide their care and meet their
personal goals. In surgery, voice scales could be used to
examine pre- and post-operative outcomes, providing
benchmark scores that could help inform patient-centered
decision-making. Scales could be used to compare mod-
alities of care or assess treatment effectiveness in clinical
trials. In research studies, other GENDER-Q scales can be
utilized alongside the voice scales to ensure a broad range
of patient-centered concepts are measured. As the field of
gender-affirming voice care continues to evolve, the in-
tegration of PROMs into research and clinical care will
help to ensure that voice-related interventions are both
effective and responsive to the lived experiences of TGD
individuals. Furthermore, information generated from
PROMs can be used to advise policy, contribute to quality
improvement, and inform value-based healthcare.”* *°

There are some limitations to this study. Firstly, all data
were self-reported and did not include objective clinical
measures such as acoustic analysis or aerodynamic mea-
surements. Given that validation work is ongoing, further
studies could include examining construct validation using
clinical measures and existing PROM:s to provide a greater
base of evidence. Secondly, although the sample was large,
and data were collected internationally, the sample was
mainly White in terms of race and from the USA or
Canada, potentially limiting the generalizability of results.
As such, users of these scales should assess psychometric
properties in study groups not well represented by available
evidence as part of their research studies. Although
GENDER-Q was developed and validated in four lan-
guages, cross-cultural validity data for the voice scales have
not been published to date. Further research could address
this gap as well as expand validation to other languages.

CONCLUSION
This study supports construct validity for the GENDER-Q
Voice Sound and Voice Distress scales. These scales can be
used to measure outcomes in individuals aged 18 years and
older who identify as TGD and seek to have or have had
voice affirmation therapy and/or surgery. Given that psy-
chometric evidence is cumulative across studies, future
work can further assess psychometric properties of the

GENDER-Q voice scales in areas that were beyond the
scope of this study, such as in other cultures, languages or
contexts of use. This will help to provide further informa-
tion to inform users of these tools. The GENDER-Q scales
provide a means to incorporate the patient’s perspective
into GAC and research to help provide a patient-centered
approach. GENDER-Q can be accessed here: https://
gportfolio.org/gender-q/.
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Supplementary Files — Appendix 1. Detailed results from hypothesis testing.

N Mean SD 95% CI | P-value
LB | UB
Subgroup: want voice affirmation care.
Scores higher if non-binary vs binary
Voice Sound Non-binary 742 43 12.0 42.3 | 44.0 0.003
i n
o1ee SOME M Binary 943 41 14.1 404 | 422 | d=0.144
Voice Dist Non-binary 735 54 15.1 52.8 | 55.0 <0.001
0108 SIS g nary 934 49 174 | 479502 | d=0.293
Subgroup: Identify as binary. Scores higher if identify man vs woman
. Man 1567 59 18.0 58.0 | 59.7 <0.001
Voice Sound
Woman 1772 47 17.3 458 | 47.4 d=0.692
) ) Man 1555 73 20.7 71.7 | 73.7 <0.001
Voice Distress
Woman 1758 55 20.4 54.3 | 56.2 d=0.849

Subgroup: Want voice affirmation care
Scores higher if do at-home voice exercises vs don’t do at-home voice exercises

) No 860 43 14.0 422 | 44.1 0.005
Voice Sound
Yes 493 41 12.6 399 | 42.1 | d=-0.160
. . No 849 53 16.0 52.3 | 545 <0.001
Voice Distress
Yes 489 47 16.0 459 | 48.7 | d=-0.383
Scores higher if not on wait list for voice surgery vs on wait list for voice surgery
) No 1005 52 18.1 51.3 | 535 <0.001
Voice Sound
Yes 32 33 13.1 28.6 | 38.1 d=1.062
) ) No 999 63 21.3 62.1 | 64.7 <0.001
Voice Distress
Yes 31 36 17.1 30.2 | 42.7 d=1.268

Subgroup: Preference for feminine voice, sex assigned at birth male. Scores higher if took puberty blockers vs did not take puberty
blockers

No, I have not taken medication to stop/delay

2067 46 16.7 455 | 47.0
Voice Sound puberty 0.003
Yes, I have taken medication to stop/delay 95 51 183 477 | 551 d=0.308
puberty
No, I have not taken medication to stop/delay 2052 55 19.5 sa1 558
. . puberty 0.048
Votee Distress -y e T have taken medication to stop/del d=0275
es, I have taken medication to stop/delay 95 60 260 550 | 657 .
puberty
Scores higher if completed or don’t want voice therapy vs want voice therapy
Want 1648 42 13.2 41.5 | 42.8
) Had not finished 632 41 13.4 40.1 | 42.2 <0.001
Voice Sound
Completed 526 53 15.1 52.1 | 547 | n*=0.254
Do not want 2597 61 17.0 60.0 | 61.3
Want 1634 51 16.5 50.5 | 52.1
. . Had not finished 625 48 15.8 47.0 | 49.5 <0.001
Voice Distress
Completed 526 64 17.9 62.1 | 652 | n*=0.312
Do not want 2578 75 18.3 744 | 75.8
Scores higher if completed or don’t want voice surgery vs want voice surgery
Want 542 35 14.2 33.7 | 36.1 <0.001
Voice Sound | Had need revisions 7 42 53 36.8 | 46.6 2:(') 169
Completed 85 53 15.1 494 | 559 e




Do not want 3626 57 16.8 56.6 | 57.7
Want 534 40 16.3 38.8 | 41.6
. . Had need revisions 7 34 17.6 18.0 | 50.5 <0.001
Voice Distress
Completed 85 63 18.7 59.1 | 67.1 | m*=0.228
Do not want 3598 71 19.0 699 | 71.2
Subgroup: Preference for masculine voice, sex assigned at birth female. Scores incrementally increase with length of time on testosterone
3 months or less 59 43 13.5 39.1 | 46.1
. 4-6 months 45 52 15.4 47.1 | 56.3 <0.001
Voice Sound
7-12 months 240 57 15.2 547 | 58.6 | 1n*=0.032
More than 1 year 1907 60 17.0 59.0 | 60.6
3 months or less 60 53 20.3 48.0 | 58.5
. . 4-6 months 45 58 21.1 51.8 | 64.4 <0.001
Voice Distress
7-12 months 237 67 17.1 65.0 | 69.4 | 17=0.051
More than 1 year 1890 74 18.8 73.1 | 74.8
Scores incrementally higher as report more satisfied with how their gender aligns with their voice
Extremely Dissatisfied 825 30 12.4 28.7 | 30.4
Very Dissatisfied 681 40 6.0 39.7 | 40.6
. Somewhat Dissatisfied 926 46 6.0 46.0 | 46.8 <0.001
Voice Sound -
Somewhat Satisfied 1109 53 6.5 52.3 | 53.1 | n*=0.704
Very Satisfied 1022 61 7.9 60.8 | 61.8
Extremely Satisfied 822 78 15.8 77.1 1 79.2
Extremely Dissatisfied 818 40 15.9 39.0 | 41.2
Very Dissatisfied 670 49 13.1 48.2 | 50.2
. . Somewhat Dissatisfied 918 58 13.1 56.8 | 58.5 <0.001
Voice Distress -
Somewhat Satisfied 1100 65 14.0 64.5 | 66.1 | n>=0.527
Very Satisfied 1008 77 15.7 76.2 | 78.2
Extremely Satisfied 811 87 14.4 85.5 | 87.5
Subgroup: Had voice therapy.
Scores incrementally higher as perceive more change in voice sound after therapy
It sounds a lot better than before voice 150 57 132 552 | 579
therapy
. It sounds a little better than before voice 540 44 124 432 | 453 <0.001
Voice Sound therapy 220212
It sounds the same as before voice therapy 252 39 16.5 36.7 | 40.8 =
It sounds a little/a lot worse than before voice g 21 24 06 |a11
therapy
It sounds a lot better than before voice 351 64 16.9 621 | 657
therapy
. . It sounds a little better than before voice 534 53 16.4 519 | 546 <0.001
Voice Distress | therapy 220 113
It sounds the same as before voice therapy 251 48 20.1 45.0 | 50.0 =
It sounds a little/a lot worse than before voice 2 43 139 163 | 59.5
therapy
Scores incrementally higher as report more satisfied with the volume of their voice
Extremely Dissatisfied 211 18 15.5 15.9 | 20.1
Very Dissatisfied 478 37 9.9 36.0 | 37.8 <0.001
Voice Sound | Somewhat Dissatisfied 1094 44 9.4 439 | 45.0 2:(') 550
Somewhat Satisfied 1569 50 102 [495505] "
Very Satisfied 1302 58 10.4 57.6 | 58.7




Extremely Satisfied 715 77 19.1 75.9 | 78.7
Extremely Dissatisfied 209 35 20.5 324 38.0
Very Dissatisfied 475 48 16.3 46.2 | 49.1
. . Somewhat Dissatisfied 1086 55 15.7 53.8 | 55.6 <0.001
Voice Distress -
Somewhat Satisfied 1545 62 17.6 61.4 | 632 n=0.311
Very Satisfied 1288 73 18.0 72.0 | 74.0
Extremely Satisfied 706 82 18.7 80.6 | 83.4
Scores incrementally higher as report less frequently misgendered based on their voice
Never 1470 65 16.9 64.4 | 66.1
Rarely 829 56 13.1 54.9 | 56.7 <0.001
Voice Sound | Sometimes 1076 51 12.5 50.0 | 51.5 7=0317
Often 1115 44 12.9 43.5 | 45.0
Always 842 37 16.3 359 | 38.1
Never 1474 83 15.5 81.7 | 83.3
Rarely 829 67 15.3 66.0 | 68.1 <0.001
Voice Distress | Sometimes 1085 61 15.7 60.4 | 62.3 17=0.422
Often 1119 54 14.8 52.7 | 54.4
Always 844 43 19.0 42.1 | 44.7
Scores incrementally higher as report less frequently self-conscious of their voice around people who care about them
Never 2388 63 16.3 62.1 | 63.5
Rarely 1104 49 10.6 48.1 | 49.4 <0.001
Voice Sound | Sometimes 932 43 11.1 424 | 43.8 17=0358
Often 567 39 11.9 384 | 404
Always 326 31 18.9 29.1 | 33.2
Never 2401 79 15.6 78.7 | 80.0
Rarely 1106 58 12.0 574 | 58.9 <0.001
Voice Distress | Sometimes 935 51 12.9 50.6 | 52.3 17=0.537
Often 568 44 12.2 43.4 | 455
Always 326 34 18.2 31.8 | 35.8
Those who report better mental health will score higher
Poor 765 55 21.6 53.6 | 56.7
Fair 1463 61 20.5 60.2 | 62.3
Voice Distress | Good 1555 65 19.5 64.0 | 65.9 i)oo(())z: 6
Very Good 1106 68 20.5 66.7 | 69.1 e
Excellent 453 70 21.5 68.5 | 72.4

Eta squared (1?) interpreted as <0.01 negligible, 0.01 <n?<0.06 small, 0.06 <n><0.14 Medium, >0.14 Large;

Cohen’s d interpreted as <0.2 negligible, 0.2 <d<0.5 small, 0.5<d <0.8 medium, >0.8 Large;

SD — standard deviation, SE — standard error, CI — confidence interval, LB — lower bound, UB -upper bound




Supplementary files — Appendix 2. Convergent validity

Pearson Correlation

95% Confidence Intervals

Sig. (2-tailed)

GENDER-Q scales r Lower Upper N
Voice Sound - Voice Distress 0.761 0.750 0.772 5342 <.001
Voice Sound - Gender Dysphoria 0.377 0.352 0.402 4452 <.001
Voice Sound - Social 0.367 0.342 0.392 4551 <.001
Voice Sound - Psych Distress 0.365 0.339 0.390 4425 <.001
Voice Sound - Psych Well-being 0.385 0.359 0.409 4517 <.001
Voice Distress - Gender Dysphoria 0.477 0.454 0.500 4457 <.001
Voice Distress - Social 0.380 0.355 0.405 4557 <.001
Voice Distress - Psych Distress 0.445 0.421 0.468 4428 <.001
Voice Distress - Psych Well-being 0.380 0.355 0.405 4521 <.001
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