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ABSTRACT

Purpose: The purpose of this study was to investigate implicit racial bias in
auditory-perceptual evaluations of dysphonic voices completed by experienced
voice-focused speech-language pathologists (SLPs).

Method: Thirty SLPs specializing in voice disorders listened to audio files of 20
Black speakers and 20 White speakers of General American English with voice
disorders. The SLPs rated the overall severity of dysphonia (OS) of each voice
heard using a 100-unit visual analog scale and then completed the Harvard
Implicit Association Test (IAT) to estimate their implicit racial bias.

Results: There were no significant main effects of speaker race or labeled race
on OS ratings; however, there was a small but significant interaction effect
between them: Race labeling resulted in a minimizing effect for Black speakers,
but not White speakers. No significant relationship was found between Harvard
IAT scores and differences in OS ratings by race-labeling condition.
Conclusions: These findings suggest that experienced, voice-focused SLPs
demonstrated a minimizing bias in their auditory-perceptual ratings of dysphonia
of Black speakers. This bias is small and may not be clinically significant but, in
some cases, could contribute to worse clinical care of Black people with voice

disorders.

The auditory-perceptual assessment of voice is a
core component of voice evaluations and therapeutic inter-
vention. Those diagnosed with dysphonia present with
atypical or aberrant auditory-perceptual features in their
voice quality, pitch, or resonance (Stachler et al., 2018). A
multidisciplinary team of otolaryngologists and speech-
language pathologists (SLPs) help to characterize this dys-
phonia while considering what voice quality might be
expected for an individual’s age, sex, gender, cultural
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background, or culture (Boone et al., 2014). Considering
the subjective nature of auditory-perceptual evaluations and
impressions of voice quality, it is unsurprising that it has
been demonstrated that certain features beyond these com-
ponents may influence an individual’s perception of voice
quality. Eadie et al. (2011) found that a bias, or the system-
atic deviation from a normative response (Kahneman
et al., 1982), was present when listeners were presented with
a speaker’s diagnosis: both experienced and inexperienced
individuals rated voices as more severely dysphonic. Sauder
and Eadie (2020) found a similar overpathologizing bias:
When novice raters were presented with inaccurate diagno-
ses, they produced higher ratings of roughness and breathi-
ness. However, when the listeners were told that these indi-
viduals did not have a voice disorder, they demonstrated a
minimizing bias by producing reduced ratings of overall
severity of dysphonia (OS) for individuals with voice
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disorders. These findings suggest that bias may impact both
novice and experienced raters’ auditory-perceptual ratings
of voice quality.

Bias in health care, particularly racial bias, is an
increasingly prominent topic of recent discussion. Racial
bias can be described as the subconscious negative atti-
tudes against a specific group of people based on their
racial group (FitzGerald & Hurst, 2017). Implicit bias spe-
cifically relates to subconscious feelings, attitudes, or prej-
udice, whereas explicit racial bias references conscious
beliefs or opinions held against a particular racial group
or identity (A. Nelson, 2002). A systematic review examin-
ing general implicit bias found significant levels of implicit
bias in health care professionals, with a negative relation-
ship between the quality of care and the degree of implicit
bias (FitzGerald & Hurst, 2017). Likewise, another sys-
tematic review demonstrated that increased implicit bias
led to worse interactions between providers and their
patients (Maina et al., 2018). Black patients are 2.54 times
more likely to have at least one negative descriptor (e.g.,
noncompliant, drug-seeking) in their medical records than
White patients, even after adjusting for sociodemographic
and negative health characteristics (Sun et al., 2022). This
is consistent with the finding that physicians view Black
patients more negatively than White patients on parame-
ters, such as adherence to medical advice and intelligence,
and spend less time with them during their clinical
encounters (Van Ryn & Burke, 2000). Even when physi-
cians deny any explicit racial bias, implicit measures dem-
onstrate a strong preference for White individuals, with
implicit stereotypes that Black patients are less coopera-
tive during medical visits (Green et al., 2007). Thus, the
presence of implicit racial bias alone appears to directly
impact delivered health care. For instance, Black patients
are less likely to receive commonly prescribed medications
and treatment protocols in the hospital setting after a
heart attack (Arora et al., 2018). Similarly, it was demon-
strated that medical students were less likely to diagnose
Black women with angina when they presented with iden-
tical set of symptoms to those of White women (Centola
et al., 2021; Rathore et al., 2000). This underestimation of
the severity of conditions and underutilization of interven-
tions by health care providers demonstrate a minimizing
bias. Similar minimizing biases have been demonstrated in
the literature, resulting in reduced treatment and quality
of provided care for Black individuals or people of color
(Centola et al., 2021; Javitt et al., 1991; Johnson-Jennings
et al., 2020; Odonkor et al., 2021).

Despite the well-demonstrated impact of racial bias
in health care at large, investigations of racial biases
related to speech-language pathology services are more
limited. In general, it has been suggested that the dispro-
portional representation of Black students receiving special
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education services is multifactorial, with reduced cultural
competence and responsiveness in education being suggested
as a contributing factor (Othman, 2018). Papandrea et al.
(2023) observed that recommendations from SLPs, psy-
chologists, and school social workers demonstrated racial
bias when assigning eligibility for special education ser-
vices, with Black students less likely to be recommended
for services than White children of a similar socioeco-
nomic status. Beyond early education and specialty ser-
vices, when applying to speech-language pathology gradu-
ate programs, students from underrepresented back-
grounds reported needing to apply to more graduate pro-
grams than their peers (Lugo et al., 2023). These data
demonstrate heightened barriers for Black individuals,
from early education environments through applying for
graduate training to be SLPs themselves.

Minimizing biases have been directly observed to
impact the quality of speech-language pathology care.
Black individuals are less likely to receive services for
early intervention (Morgan et al., 2012) and specific lan-
guage impairments (Morgan et al., 2017). Furthermore,
Morgan et al. (2016) found that Black children were half
as likely to receive SLP services compared with White
children, with other studies demonstrating similar reduced
access to services for speech and language disorders (Black
et al., 2015; Davidson et al., 2022). Black preschoolers
received significantly less alternative augmentative com-
munication services compared to their White peers (Pope
et al., 2022). In another study, when shown Black chil-
dren’s faces and accompanying speech sounds, both
trained SLPs and untrained listeners rated productions as
“more accurate” than when the stimuli were presented
with accompanying White faces (Evans et al., 2018),
demonstrating a minimizing bias through attributing
more errors as typical for Black children. In adults,
Black patients were recommended to less frequent ses-
sions for aphasia than were White patients despite large
language impairments, with 80% reporting at least one
negative experience in treatment with an SLP (Mahendra
& Spicer, 2014). Given the underreporting of race in SLP
clinical research (Ellis, 2009; Morton & Sandage, 2022),
the extent and impact of racial bias in speech-language
pathology is still relatively uncharacterized. It seems
likely that reduced access to care and services as well as
minimizing biases within the care itself might impact
clinical care in areas beyond what has already been
observed in the field of speech-language pathology, such
as in voice disorders.

Mayne and Namazi (2023) highlighted that social
determinants of health, or personal environments that
impact life functioning, quality of life (National Academies
of Sciences, Engineering, and Medicine, 2019), health out-
comes, and health risks, contribute to toxic stress processes

Downloaded from: https://pubs.asha.org Boston University on 04/17/2025, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions



that ultimately may contribute to patterns in functional
voice disorders, with a disproportionate impact on more
vulnerable groups such as people of color and other minor-
ity groups. Bergmark and Sedaghat (2017) highlighted the
limited research into social determinants of health for vari-
ous racial groups and the need to address health inequities
for minority patients in the realm of otolaryngology care.
As evidence of this notion, Morton and Sandage (2022)
found in a meta-analysis that, of 46 voice clinical trials,
only two reported race and ethnicity, and one of those
underrepresented Black participants. It has been shown,
however, that Black people are less likely to report voice
problems than White patients (Hur et al., 2018). Further-
more, individuals who have public insurance, are part of a
minoritized group, or are low-income earners are more
likely to postpone care due to variables such as lack of
transportation (Hur et al., 2018). Certain geographic areas
have reduced access to medical SLP care in general, with
these same areas representing a large proportion of low-
income earners and minoritized individuals (Morton et al.,
2022). However, once voice therapy is initiated, some
research has found that race is not a factor in dropout rates
(Hapner et al., 2009) or attendance (Misono et al., 2017).

Recently, the first prospective work examining racial
bias within the realm of voice disorders was completed.
Norotsky et al. (2023) investigated whether auditory-
perceptual impressions of voice were impacted by race infor-
mation presented to the listener. Consistent with the current
consensus that race is a social rather than a biological con-
struct (Duello et al., 2021; Smedley & Smedley, 2005), no
specific acoustic differences have been demonstrated between
sustained vowels produced by Black and White speakers
when controlling for dialect, age, sex, height, and weight
(Sapienza, 1997; Xue & Fucci, 2000). Thus, differences in
auditory-perceptual ratings of White and Black speakers,
when controlling for dialect, should not demonstrate specific
differences. To investigate the impact of implicit racial bias,
Norotsky et al. recruited graduate students studying speech-
language pathology to make auditory-perceptual impressions
of the OS of voices using a 100-mm Visual Analog Scale
(VAS) as presented on the Consensus Auditory-Perceptual
Evaluation of Voice (CAPE-V; Kempster et al., 2009). Lis-
teners were presented with voice samples of White and Black
speakers with voice disorders under two conditions: with
accurate labels and with inaccurate labels of the speaker’s
race. Implicit bias was measured using the Harvard Implicit
Association Test (IAT; Greenwald et al., n.d.). Listeners
demonstrated a minimizing bias for both White and Black
speakers when they were labeled as Black, reflected by
reduced ratings of OS. However, despite this minimizing
bias, there was no correlation between a speaker’s implicit
bias (measured through IAT scores) and differences in OS
as a function of the race label.

It is not known if these findings would stand true in
experienced raters with voice-centric training and more
clinical experience and training in voice disorders. Refer-
encing available literature, there are conflicting data
regarding if experience equates to more reliability in
auditory-perceptual ratings of voice (Damrose et al., 2004;
Eadie & Kapsner-Smith, 2010; Eadie et al., 2007, 2010;
Helou et al., 2010; Laczi et al., 2005). Considering that
practicing clinicians are those delivering the majority of
voice care to individuals with voice disorders, further inves-
tigation into the impact of implicit bias on auditory-
perceptual evaluations of voice in experienced raters is nec-
essary to better understand and address inequities within
voice evaluations for Black patients with voice disorders.

The purpose of this study was to examine if a mini-
mizing bias exists within the auditory-perceptual evalua-
tions of SLPs when rating Black speakers with voice disor-
ders. The investigation was separated into two aims: first,
to investigate the impact of race labeling on auditory-
perceptual ratings of OS in experienced, voice-focused
SLPs; and second, to examine if differences between OS
ratings associate with the strength of the SLPs’ implicit
racial biases. These research questions were assessed by
replicating the methodology by Norotsky et al. (2023) but
within a sample of voice-focused SLPs. In this study, the
listeners were asked to rate voice samples and were pro-
vided with both accurate and inaccurate labels of race in
a sample of age- and sex-matched speakers with voice dis-
orders matched for OS. Implicit bias was estimated using
the IAT. Our first hypothesis was that speakers labeled as
Black would be rated less severely dysphonic than when
they were labeled as White (i.e., a minimizing bias), consid-
ering the similar minimizing bias observed across health
care and as demonstrated in Norotsky et al. Since Norotsky
et al. did not detect a correlation between minimizing bias
and IAT scores in novice raters, we anticipated a similar
result but tested the alternative hypothesis that differences
in OS ratings as a function of race label would be associ-
ated with the strength of the implicit bias (i.e., those with
higher implicit bias scores would indicate a greater minimiz-
ing bias on their OS ratings).

Method
Speakers

Speakers were chosen from an existing research data-
base at the Stepp Lab for Sensorimotor Rehabilitation
Engineering at Boston University. These voice recordings
comprised the same set that was used in previous research
by Norotsky et al. (2023). This sample was created to
include Black and White speakers who spoke General
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American English (GAE). Those speaking African Ameri-
can English (AAE) were not included in this sample in
order to eliminate potential cues as to the speaker’s race.
To construct this list of speakers, two speech-language
pathology student research assistants were provided with a
list of features of AAE that are outlined in detail in Charity
(2008). This included specific lexical, phonological, syntac-
tic, prosodic, and pragmatic features. Using these parame-
ters, the two raters independently classified the speech of 65
speakers as GAE or AAE. Agreement between raters was
achieved for 85% of the samples. Fifteen percent of samples
without agreement were confirmed by a third rater, a
licensed speech-language pathologist, whose classifications
were used to resolve the disagreements. This process yielded
two groups of speakers of GAE: one group with Black
speakers and one with White speakers. All speakers in this
set were diagnosed with voice disorders (see Table 1), were
age- and sex-matched, and were matched for OS via
CAPE-V (Kempster et al., 2009) as rated by a blinded SLP
specializing in voice disorders. The rationale for this process
(i.e., using one SLP’s ratings to match speakers) was to cre-
ate a set of speakers for whom gross differences were mini-
mized so that interpretation of perceived differences would
be related to the effect of race labeling. Furthermore, the
study design (see Experimental Conditions section) allowed
for individual speakers to act as their own controls, reducing
importance of cross-group similarities. The sample consisted
of 20 Black speakers (17 females, three males, M = 40.1 years,
SD = 16.7 years, range: 18-67 years) and 20 White speakers
(17 females, three males, M = 39.6 years, SD = 16.3 years,
range: 19-66 years). Gender information was not collected
for all participants. The average OS of White speakers was
17.6 (SD = 10.0, range: 3.4-33.3), and the average of Black
speakers was 20.9 (SD = 12.6, range: 4.9-50.7).

Voice Recordings

Speakers were recorded producing the sustained
vowels /a/ and /i/, and the second and third sentences of
The Rainbow Passage: “The rainbow is a division of
white light into many beautiful colors. These take the
shape of a long round arch, with its path high above and

Table 1. Laryngeal diagnoses of Black and White speakers.

Diagnosis n

Vocal hyperfunction
Phonotraumatic 12
Nonphonotraumatic 24

Vocal-fold scar

Paradoxical vocal-fold movement

Reinke’s edema

Vocal-fold atrophy

JEG) UG Q) Y

Note. Total N = 40.
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its two ends apparently beyond the horizon” (Fairbanks,
1960). All audio files were recorded either in a quiet clinic
room at Boston Medical Center or in a sound-treated
booth at Boston University using a headset microphone
(Shure Model SM35XLR, Shure Model WH20XLR, or
Sennheiser Model PC131) and sampling at 44.1 kHz and
16-bit resolution. Microphones were located 7 cm from
the mouth’s corner at a 45° angle (Patel et al., 2018). The
vowels and portion of The Rainbow Passage were com-
bined into one speech sample per speaker and normalized
for peak intensity using a custom MATLAB script (Ver-
sion 9.10.0.1613233 [R2021a]; The MathWorks, Inc.).

Listeners

Thirty SLPs (24 cisgender females, four cisgender
males, and two nonbinary individuals, M = 35.2 years,
SD = 8.4, range: 26-58; all White) participated as lis-
teners. Listeners were all clinicians with at least 1 year of
clinical practice in the area of voice disorders (i.e., 50% or
more of their caseload consisting of patients with voice dis-
orders), with an average of 5.9 years of clinical experience
(SD = 5.3, range: 1-25) and an average of 5.1 years of clin-
ical practice with a voice caseload 50% or greater (SD =
4.5 years, range: 1-19). The listeners were all speakers of
English who reported typical hearing, except one listener
who reported tinnitus and mild high-frequency hearing loss.
Listeners were financially compensated for their time. They
were told they would be completing CAPE-V ratings but
were, otherwise, blinded to the purpose of the study. Inves-
tigators obtained informed consent from all listeners prior
to study initiation in compliance with the Boston University
Institutional Review Board (#2625).

Experimental Conditions

Listeners were randomly assigned to one of two con-
ditions. In the first condition, all samples were first pre-
sented with the speaker’s race accurately labeled, followed
by an optional 10-min break, and then all samples were
presented again but with inaccurate race labeling. The sec-
ond condition was the inverse: Samples were first pre-
sented with inaccurate race labels, followed by the
optional 10-min break, and then all samples were pre-
sented with accurate race labeling. The order of accurate—
inaccurate sessions was counterbalanced. All 96 samples
were rated (40 voices with 20% of audio files repeated per
both conditions for intrarater reliability) in one session,
which took on an average of 49.5 min (range: 38.7-76.0).

Listening Procedure

The listening procedure was completed remotely for
all participants. All participants connected with a study
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author or research assistant on a teleconferencing platform
and were instructed to use headphones throughout the
study. The researcher remained present on the call, with
their video and audio functions off, to be available for
any technological errors. They first guided the participants
to Gorilla Experiment Builder (gorilla.sc) where the exper-
iment was hosted. All participants were instructed to
adjust their system volume to a comfortable level during a
sustained 4-s clip of white noise. After a comfortable vol-
ume was set, listeners completed a headphone screening,
which consisted of a Huggin’s pitch task in which they
identified a tone present in one of three white noise seg-
ments. Successful completion confirmed that the partici-
pants were using headphones for the listening procedure
(Milne et al., 2021). Some participants’ headphones did
not initially pass this task, and they were instructed to
attempt again with other headphones. All participants
ultimately passed this check before proceeding.

After passing the headphone screening, the listeners
began rating their first set of voice recordings. Participants
first rated 48 voices (20 unique audio files of Black
speakers, 20 unique audio files of White speakers, with
eight of the total 40 audio files repeated for intrarater reli-
ability) presented in a random order. The listeners were
presented with a custom graphic user interface (GUI; see
Figure 1) that presented the speaker’s age, sex, and their
labeled race for each rating. The GUI also contained a
play button and a next button for moving to subsequent
samples. Listeners rated the OS of each audio sample
using a VAS underneath the speaker’s age, sex, and race,
which ranged from 0 to 100 with an anchor placed at 10
(mild), 35 (moderate), and 72 (severe) in accordance with
the anchor positions on the printable CAPE-V form avail-
able on the American Speech-Language-Hearing Associa-
tion website (www.asha.org/form/cape-v/). Listeners were
instructed to drag a bar along the VAS to the level that
they felt was representative of the overall severity of the
speaker’s dysphonia, representing their global impression
of perceptually deviant voice features. Listeners were

instructed to listen to all samples at least one time but
were not allowed to play a sample more than twice. After
participants rated the samples in the first condition, they
were given the option of taking up to a 10-min break.
Following this break, the samples in the second condition
were presented in a random order, with opposite race
labels. Interrater reliability was calculated using an intra-
class correlation coefficient (ICC [C,1]), and intrarater reli-
ability was calculated for each listener using Pearson’s cor-
relations (7).

Implicit Bias Task

After completion of the CAPE-V ratings, the partici-
pants completed the Harvard IAT within the Gorilla plat-
form to quantify their implicit racial bias. Listeners were
instructed to sort presented pictures (White or Black faces)
and words (good connotation or bad connotation) into
left or right bins as fast as possible. The bins alternated in
blocks from either collecting good connotation words with
Black faces or bad connotation words with White faces,
to good connotation words with White faces or bad con-
notation words with Black faces. The platform collected
the time (in milliseconds) that it took to sort words and
pictures into their respective categories to quantify implicit
racial bias using the central tendency measures algorithm,
which is outlined in Greenwald et al. (2003). For example,
if an individual took more time to sort good connotation
words into bins with Black faces than they did good con-
notation words with White faces, their IAT score would
indicate an anti-Black bias. Positive IAT scores indicate
an anti-Black bias, and negative scores indicate an anti-
White bias.

Statistical Analysis

As in Norotsky et al. (2023), a mixed-design analysis
of variance (ANOVA) was completed to assess the effects
of labeled race, speakers’ actual race, and their interaction

Figure 1. The graphic user interface presented to the listeners. The sex, age, and race are shown as an example but varied per audio

sample.

Sex: Female
Age: 62
Race: Black

Overall severity

MI MO

» Play

NEXT

Mi = Mildly deviant
MO= Moderately deviant

SE= Severely deviant

SE
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on the auditory-perceptual ratings of the OS. Speaker and
listener were also included as random factors. The effect
size for each statistically significant factor was calculated
using the squared partial curvilinear correlation (npz).
Effect sizes of ~0.01 were classified as small, ~0.09 as
medium, and > 0.25 as large (Witte & Witte, 2009). All
statistical analyses were completed in Minitab (Version
19.2020.1; Minitab LLC), with statistical significance set a
priori to a = .05. To test if OS rating differences by race
label were associated with the strength of a listener’s
implicit racial bias, a Pearson’s correlation was calculated
between IAT scores and the mean difference in ratings
(OS scores when labeled Black — labeled White).

Results

Interrater and intrarater reliability were calculated
across samples. Interrater reliability was interpreted accord-
ing to Koo and Li (2016), and intrarater reliability was
interpreted according to Cohen (1988). Interrater reliability
of the listeners was ICC = .68 (95% CI [.58, .78]) or moder-
ate reliability. The average intrarater reliability was r = .86
(SD = .06, range: .73-.97), representing a strong relation-
ship between repeated ratings.

The ANOVA revealed no significant main effects of
speaker race, F(1, 2329) = 2.02, p = .163, or labeled race,
F(1, 2329) = 1.88, p = .17. However, there was a small
but significant interaction effect between speaker race and
labeled race, F(1, 2329) = 9.41, p = .002, n,> = .004, sug-
gesting that the race labeling affected OS ratings for Black
speakers but not White speakers (see Figure 2). As
expected, there were large and significant effects of lis-
tener, F(29, 2329) = 73.92, p = .0, np2 = 479, and
speaker, F(38, 2329) = 119.14, p = .0, np2 = .660.

Figure 2. Mean ratings of overall severity of dysphonia for all
speakers for both accurate and inaccurate labeling conditions. Error
bars are 95% confidence intervals derived from standard deviations
by speaker averaged across listeners. The y-axis is truncated for
improved visualization, with the full analog scale ranging from 0 to
100. Higher values indicate more severe dysphonia.

30 -
28 =
26 -
24
22 - ‘
20 =
T T T

White Black White

Black White

Overall severity of dysphonia (-)

T
Labeled race Black
Speaker race

There was no significant correlation between IAT
scores and individual differences in mean ratings (OS rat-
ings when labeled BlackOS ratings when labeled White;
r(28) = —.272, p = .146; see Figure 3), suggesting that the
degree of anti-Black or anti-White bias did not correlate
to listeners’ minimizing biases of OS for Black or White
speakers, which was consistent with our initial hypothesis.
The potential trend in the data was opposite the alterna-
tive hypothesis tested: Those with higher anti-Black
implicit bias scores, if anything, trended toward a lower
degree of minimizing biases on their OS ratings.

Discussion
Impact of Race Labeling

The aim of the current work was to determine
whether auditory-perceptual evaluations of dysphonia by
voice-focused SLPs are affected by knowledge of speaker
race. We hypothesized that speakers would be rated as less
severely dysphonic when labeled as Black than when they
were labeled as White, demonstrating a minimizing bias
by clinicians. Although labeled race did not have a statis-
tically significant effect on OS ratings, there was a small
but significant interaction of labeled race and speaker
race. Specifically, when speakers who were White were
labeled as Black, there was no statistically significant

Figure 3. Listener scores on the Harvard Implicit Association Test
and mean differences of speaker ratings of overall severity of dys-
phonia (labeled Black — labeled White). Negative rating differences
indicate Black race labeling resulting in decreased perceived over-
all severity of dysphonia. Positive rating differences indicate Black
race labeling resulting in increased overall severity of dysphonia
ratings.
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minimizing bias, but when Black speakers were labeled
as Black, there was a minimizing bias. Black speakers
labeled as Black were rated as less severely dysphonic
than when they were labeled as White. This finding is in
the same direction as the result in Norotsky et al. (2023);
however, they found a main effect of labeled race and
did not detect an interaction between labeled race and
actual speaker race.

Although the statistical findings in the current study
differ from Norotsky et al. (2023), these apparent differ-
ences should be interpreted with caution. The main effect
of labeled race shown by the novice clinicians in Norotsky
et al. was statistically significant, but with a very small
effect size np2 = .01. Likewise, in the current study, the
interaction effect between labeled and actual speaker race
was very small. Although Norotsky et al. did not detect
an interaction effect, the average effect of race labeling
was larger in the Black speakers than in the White
speakers (3.09 mm vs. 2.07 mm).

One potential explanation for the interaction effect
between labeled and actual speaker race in the current
study relates to a floor effect in the OS ratings. The Black
speakers on average and across race labeling conditions
(i.e., the average of when labeled Black and labeled
White) were judged as more severely dysphonic (M =
27.7, SD = 16.0) than the White speakers (M = 21.2,
SD = 12.3). Although the mean OS was only 6.3 mm
apart, this difference may have been exacerbated by the
nonlinear anchor placement on the VAS. Anchors were
consistent with the current printable version of the CAPE-
V, with mild placed at 10 mm, moderate placed at
35 mm, and severe placed at 72 mm (see Figure 1). This
nonlinear representation then may contribute to nonlinear
relationships along the scale in terms of changes to
auditory-perceptual impressions of dysphonia. For exam-
ple, a 10-mm change from 20 to 10 mm would result in
an OS marker that could be interpreted as moving from
the mild-moderate to mild categories of severity. That
same 10-mm change higher in the scale, such as from 45
to 35 mm, might be interpreted as less significant of a
change since both remain in the moderate category. White
speakers were rated as 6.3 mm less severe across race
labeling conditions, with their average OS rated as
21.2 mm. In addition to being lower, more of these ratings
were in the mild-to-moderate range than the ratings for
the Black speakers. This might have resulted in a floor
effect, particularly for the White speakers. The same
speaker set used as stimuli in the current study was identi-
cal to the one used in Norotsky et al. (2023), in which the
ratings by novice clinicians resulted in a similar average
difference between speakers (White speakers rated as
7.0 mm less severe than Black speakers). However, the
mean OS for both Black and White speakers was rated

lower by those novice clinicians than by the voice-focused
SLPs in the current study (22.9 and 15.8 mm for Black
and White speakers, respectively), and their variability
was also higher (19.8 vs. 15.9 mm for Black and White
speakers, respectively). The fact that both speaker groups
were more solidly in the mild-to-moderate range and the
increased variability in ratings by novice clinicians may
explain the lack of an interaction effect in Norotsky et al.

Although we did observe a statistically significant
minimizing bias for Black speakers, the average difference
in OS for Black speakers as a function of race label was
only 1.85 mm. Norotsky et al. (2023) found that Black
speakers labeled as Black were rated as 3.09 mm less dys-
phonic by novice clinicians than when labeled White,
which suggests a similar minimizing bias for Black
speakers but to a slightly larger degree. For reference, on
the nonlinear CAPE-V, there are 25 mm between the cate-
gories mild and moderate and 37 mm between moderate
and severe. Thus, the small rating differences observed in
the current work as well as those found in Norotsky et al.
are unlikely to have a clinically meaningful difference in
most speakers with voice disorders.

Implicit Racial Bias and Ratings of Overall
Severity of Dysphonia

No relationship was found between the degree of
differences in OS when speakers were labeled as Black or
White and the implicit racial bias scores of the listeners.
Of the 30 SLP raters, 15 (50%) presented with positive
IAT scores indicative of an anti-Black bias and the
remaining half presented with an anti-White bias (i.e.,
negative scores). From the same group, 19 (63%) listeners
demonstrated a minimizing bias when speakers were
labeled as Black and 11 (37%) did not. Despite this range
of data, no observed correlation was appreciated (see
Figure 3).

The lack of relationship between implicit bias and
then the degree of minimizing bias on OS ratings is consis-
tent with two other relevant works. No correlation was
detected between immigrant-specific IAT scores of school-
based SLPs and their prioritization or use of best-practice
evaluation procedures when assessing multilingual children
(M. Nelson & Wilson, 2021). Furthermore, Norotsky et al.
(2023) also did not find a correlation between implicit
racial bias IAT scores of speech-language pathology stu-
dents and the degree of minimizing bias on their OS rat-
ings. It is possible that the IAT was not actually representa-
tive of the individual’s actual implicit bias. Although the
Harvard IAT has been used for decades as a reliable mea-
sure of implicit bias, recent studies have suggested that
there might be weak construct validity (Schimmack, 2021)
and weak predictive validity (Meissner et al., 2019).
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One possible alternative interpretation relates to the
finding that the degree of cognitive load (e.g., mental
fatigue, cognitive effort) associated with a task may
increase the likelihood of implicit bias impacting its per-
formance: Higher cognitive loads may result in more
observable bias (Burgess, 2010; Johnson et al., 2016).
Likewise, increased ambiguity or subjectivity increases
reliance on implicit associations (Fridell, 2017; Hirsh
et al., 2015). Therefore, it is possible that the auditory-
perceptual evaluation task might have presented low-
cognitive demands for the voice-focused SLPs who rate
voices on a near-daily basis. This level of heightened
familiarity and low-cognitive effort in some may then
explain the lack of relationship between IAT scores and
minimizing bias in their ratings of voice quality. Norotsky
et al. (2023) explained their absent correlation through the
same notion, which increased cognitive demands activate
implicit bias, although the cognitive load for the novice
listeners completing the auditory-perceptual ratings was
likely higher than that of the SLP raters. It may simply be
the difference in cognitive load between the two tasks (i.e.,
the auditory-perceptual ratings vs. the IAT) that do not
yield a correlation: The ability to find a relationship might
be dependent upon the cognitive load of the two tasks
being more closely matched. This might also explain in
part why the novice clinicians in Norotsky et al. demon-
strated a larger overall minimizing bias in OS ratings as
compared to the experienced SLPs in the present study,
due to a higher cognitive demand and reduced familiarity
with the task of rating voice quality in novice clinicians.

Implications for Clinical Practice

This study detected a small minimizing bias in OS
ratings of voice-focused SLPs when evaluating Black
speakers. This information at face value should be a point
of reflection and discussion for voice clinicians. Voice-
centric clinicians may wish to identify whether this bias
might exist more broadly and across other evaluation and
intervention practices and to consciously reflect on this at
points along their training and clinical practice. Promoting
discussions around this bias may be helpful for SLPs (and
speech-language pathology students) to consciously miti-
gate any minimizing biases for Black speakers. Incorporat-
ing direct antiracism and implicit bias training, as well as
adjusting systematic structures within health care environ-
ments, may mitigate the effects of bias on health care
interactions and quality of care (Cooper et al., 2022;
Hagiwara et al., 2020; Marcelin et al., 2019; Sim et al.,
2021). Vora et al. (2021) suggest incorporating simulation-
based trainings and facilitated discussion to address racial
disparities within health care to begin to dismantle frame-
works upholding structural racism. It has also been dem-
onstrated that bias in health care recommendations for
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Black patients can be mitigated through use of peer net-
works, in which a clinician engages in feedback and the
exchange of clinical interpretations of a diagnosis from a
large pool of other clinicians (Centola et al.,, 2021).
Morton-Jones and Timmons Sund (2023) suggest other
active measures for providing culturally responsive voice
care, including self-exploration of intersectional identities,
engaging with perspective taking (i.e., empathy), increas-
ing exposure to diversity, and larger systemic shifts such
as recruiting SLPs from culturally diverse backgrounds
into the field and in health care settings. These active
measures are likely more effective than adopting an atti-
tude of “racial color blindness,” in which a person’s race
is ignored or not considered: This strategy has negative
impacts on speech-language pathology services and health
care at large (Yu et al., 2022). Avoiding potentially uncom-
fortable conversations may lead to suppression of impor-
tant discussions and reflection surrounding antiracist prac-
tices, which may hinder culturally responsive care. Specifi-
cally, within clinical voice training, it might be important
to reemphasize that, when controlling for dialect, no differ-
ences in acoustics have been demonstrated between Black
and White speakers; there should, therefore, also not be dif-
ferences in a clinician’s threshold for perceived dysphonia
within auditory-perceptual evaluations of voice.

A final notion to consider when interpreting these
findings is that this study does not account for all the pos-
sible ways in which bias can be activated. In this study, a
speaker’s race was conveyed on the screen through text
without any visual information provided to the listener
(i.e., a picture of the speaker). In a real clinical setting, it
is possible that bias may be activated when a patient is
present in the interaction. Furthermore, since this study
controlled for dialect, Black individuals speaking dialects
other than GAE may also further elicit a clinician’s racial
bias and result in increased biases within the auditory-
perceptual evaluations of voice.

Limitations and Future Study Directions

One limitation to this study was that all the samples
were rated by the listeners in one block of time, which
may have contributed to some familiarity when a speaker
was played later in the ratings with a different labeled
race. Although the prior work by Norotsky et al. (2023)
completed ratings in multiple sessions to reduce this limi-
tation, the feasibility of this design with 30 active SLPs
seemed to present an unreasonable burden. To mitigate
the risk of listeners identifying individual voices across
conditions, voices were randomized within condition sets
to reduce the likelihood of remembering orders of voice
samples and, thus, identifying individual samples from
these order strands.
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Another limitation of this study was that many
more of the speakers were females (n = 34) than males
(n = 6). The rationale for this was to accurately represent
the sex ratio of individuals presenting with voice disor-
ders. However, this significantly higher proportion of
female speakers eliminated the ability to detect any
potential interaction between sex (or gender) and racial
bias in auditory-perceptual evaluations. Future work
should examine if such an interaction exists, since this
would not be possible to extrapolate from the current
methodology.

Auditory-perceptual evaluation of voice is one small
piece of the scope of a voice-centric SLP’s practice. There
are other components within evaluation and intervention
procedures that are susceptible to the impact of bias, such
as the referral practices from otolaryngologists recom-
mending voice therapy; establishing treatment choices and
targets (e.g., specific therapy protocols and programs);
and recommendations for the frequency, intensity, and
duration of intervention. Future work should assess for
minimizing biases for Black individuals across the com-
plete span of voice care.

Conclusions

This study found that voice-focused SLPs demon-
strated a small minimizing bias via auditory-perceptual
evaluation of OS when a Black speaker’s race was labeled
as Black relative to when it was labeled as White. How-
ever, the clinical significance of this small reduction in OS
scores may be minimal. The degree of bias did not relate
to the difference in OS when speakers were labeled as
Black or White. To mitigate the impact of implicit racial
bias on auditory-perceptual impressions of dysphonia, we
recommend discussions, reflection, and antiracism training
to heighten awareness and improve culturally responsive
care for Black patients seeking voice evaluation and ther-
apy services.
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