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Abstract
Effective communication is critical for equitable healthcare delivery. In situations where there is language discordance 
between patients and providers, with one person speaking a shared language more proficiently, communication chal-
lenges may exacerbate disparities, particularly for racially or ethnically minoritized patients. Even when patients and 
providers are both fluent enough in English to not need interpretation, communication challenges intensify when patients 
are required to use their second language (L2) to interact with a native English (L1) speaking healthcare provider. Com-
munication accommodation encompasses speech adjustments used to mitigate these barriers. Because communication 
accommodation strategies are not explicitly taught in healthcare training, it is unknown how healthcare providers adjust 
and the role a patient’s English proficiency plays in guiding provider language choices. This experimental study tested 
how L1 physician assistant students modify their communication during intake interviews with Latine L2 avatar patients 
of varying English proficiency, using the mixed-reality simulation platform Mursion. Data from 41 physician assistant 
students in 2023–2024 were analyzed for acoustic (i.e., speech rate, pitch modulation) and lexical adjustments (i.e., word 
frequency, contextual diversity). Results revealed significant accommodations: students reduced their speech rate, nar-
rowed their pitch range, and used higher-frequency vocabulary when interacting with lower-proficiency L2 avatars. The 
results demonstrate that communication accommodation occurs and could be a potential mechanism for the widening or 
narrowing of healthcare disparities in patient outcomes. Future work should consider identifying which accommodations 
improve patients’ comprehension of medical advice and their relationships with healthcare providers.
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Introduction

Approximately 20% of people in the US speak English as 
a second language (hereafter referred to as “L2 speakers"), 
with over 70% of L2 speakers belonging to a racial or eth-
nic group that experiences health disparities [1]. Although 
addressing patient access to language resources and transla-
tion services is essential, little is known about the commu-
nication experiences of the 62% of U.S. residents who speak 
a language other than English at home and report speak-
ing English “very well,” according to 2017–2021 Census 
Bureau data [2]. Miscommunication between L2 patients 
and providers who are native speakers of English (hereafter 
“L1” speakers) may lead to documentation errors, misdi-
agnoses, and difficulties in developing effective treatment 
plans [3, 4]. During conversation, if the L1 speaker deter-
mines that the L2 speaker may not understand them due to 
limited proficiency, they may consciously or subconsciously 
alter their speech patterns to enhance understanding. This is 
referred to as communication accommodation.

Studies estimate that 50% to 85% of L1 speakers use 
communication accommodation in L1/L2 scenarios, 
whether intentionally or not [5, 6]. Communication Accom-
modation Theory (CAT; [7] explains how individuals adjust 
their speech, tone, and gestures to align with conversational 
partners, often simplifying language to enhance understand-
ing. It offers a useful framework for understanding how and 
why healthcare providers adjust their communication. A 
range of accommodation behaviors exist but, in this con-
text, the most common alterations include modifying acous-
tic (e.g., tone, pacing) or lexical (e.g., vocabulary, jargon) 
parameters of speech to align with perceived needs in L2 
patients. According to Communication Accommodation 
Theory, these adjustments are aimed at improving under-
standing and reducing social distance based on limited cues 
regarding language proficiency [8]. This is especially rel-
evant in those healthcare contexts where interactions are 
brief and high stakes (e.g., emergency rooms) and where 
L1 providers must make rapid judgments about how much 
to accommodate.

While studies have shown that moderate accommodation 
can support L2 understanding and learning [9], excessive 
modification—such as oversimplification or exaggerated 
tone—can come across as condescending or infantiliz-
ing [10, 11], particularly for more proficient L2 speakers. 
These behaviors may unintentionally communicate assump-
tions of L2 speakers’ lower intelligence or cognitive ability. 
Furthermore, individual traits like anxiety and personality 
influence accommodation styles, which may impact lan-
guage choices. Anxious individuals may hold back or with-
draw, while extroverted and agreeable people are more 
likely to use expressive and supportive communication 

[12, 13]. Although previous studies offer plausible predic-
tions about the effects of accommodation on patient rela-
tionships, experimental research on speech accommodation 
specifically in healthcare contexts remains lacking, leaving 
a notable gap in the literature [14]. Recognizing these pat-
terns is essential for designing communication training that 
helps healthcare providers find the right balance of facilitat-
ing understanding without compromising respect. Outside 
of healthcare, L2 speakers generally perceive accommoda-
tion positively [6, 15], yet the balance between effective 
and excessive accommodation remains poorly understood. 
Accommodation is not monolithic—L1 speakers adjust 
multiple aspects of their speech, and these adaptations may 
trade off based on perceived listener needs [16, 17]. A more 
comprehensive analysis of accommodation patterns is nec-
essary to understand how L1 speakers navigate these adjust-
ments and what demographic or psychological factors shape 
their communication strategies in real-world interactions.

Communication accommodation plays a critical role in 
shaping patient-provider interactions and can significantly 
impact health disparities, particularly when language dis-
cordance is present. Terui’s “Pathways and Processes 
Model” outlines how language barriers affect access to 
care, patient-provider communication, and post-care out-
comes, emphasizing the roles of dissatisfaction, discrimi-
nation, and miscommunication [4]. Similarly, Hsueh et al. 
[18] show that language discordance can influence provider 
behaviors, interpersonal dynamics, and patient outcomes. 
A robust body of literature confirms that language discor-
dance—especially among patients with limited English 
proficiency—can lead to mistrust and poor care experiences 
[19–21]. In contrast, language concordance, where the pro-
vider speaks the patient’s native language fluently, improves 
communication and clinical outcomes [22, 23], highlight-
ing the value of linguistic alignment in equitable healthcare 
delivery.

Communication accommodation towards L2 speakers 
has mostly been studied by focusing on acoustic measures 
such as speech rate, pitch, and intensity (loudness) [5, 24–
28]. Acoustic accommodations play a particularly impor-
tant role in L1-L2 interactions, where they can enhance 
intelligibility and reduce cognitive load for the listener 
[29]. Slower speech rates, such as in naturally produced 
clear speech, seem to improve comprehension, helping 
lower-proficiency L2 listeners to segment and understand 
incoming speech [30, 31]. Accommodation towards L2 
speakers may include pitch modifications such as mean 
raised pitch or exaggerated pitch contours; pitch changes 
could result from an effort to articulate words more pre-
cisely, but whether L2 accommodation is characterized 
by high pitch is debated (see 28 for a review). Vocal pitch 
impacts rapport and engagement in social interactions 
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[32]. Intensity (loudness) adjustments are less studied 
but often involve an increase in loudness toward the L2 
speaker to alleviate perceived L2 comprehension difficul-
ties [33]. However, L2 listeners may perceive excessive 
intensity or pitch shifts as patronizing, akin to “elder-
speak” where younger people simplify communication 
with older adults based on stereotypes [34]. While there 
is limited knowledge on the linguistic accommodation of 
L2 speakers by L1 speakers in healthcare environments 
[35], acoustic accommodations in healthcare have been 
found in the context of “elderspeak” [36]. Based on the 
literature cited above, we are focusing on modifications 
in speech rate, pitch range, and intensity.

Lexical accommodations, or adjustments in word 
choice, may play a crucial role in facilitating commu-
nication with L2 speakers. Speakers often modify their 
word choices based on who they are speaking to and the 
context of the conversation [37]. This also includes using 
more frequent words that appear across greater contexts, 
which makes words more recognizable across different 
situations [38]. These adaptations can enhance compre-
hension for L2 speakers by reducing cognitive process-
ing demands [29]. Based on the literature cited above, 
we focused on four lexical measures: word frequency, 
semantic and contextual diversity, and word recognition. 
Frequency refers to how often a word appears per million 
words in a large corpus, serving as an indicator of com-
monality in language use. Contextual diversity captures 
the extent to which a word appears across different media 
sources (e.g., films), reflecting the breadth of its usage 
in varied communicative contexts. Word recognition was 
assessed based on the proportion of English speakers 
who report knowing the word, providing an estimate of 
lexical familiarity. Finally, semantic diversity quantifies 
the range of distinct semantic contexts in which a word 
is used, offering a measure of its ambiguity or flexibility 
in meaning.

In this study, we examine communication accommo-
dation in the context of L1/L2 healthcare interactions to 
identify additional mechanisms leading to racial and eth-
nic disparities in health. Our primary aim is to describe L1 
clinical trainees’ accommodation patterns when presented 
with low and high proficiency simulated L2 patients using 
the Mursion platform. Mursion allowed us to employ a live 
(human) actor trained to present themself as a patient fol-
lowing standardized scenarios. The actor was shown as a 
virtual avatar in a digitally simulated healthcare office envi-
ronment. Secondarily, we sought to identify potential cor-
relates of these accommodation patterns. To that end, we 
tested acoustic and lexical communication accommodation 
in a simulated healthcare setting with students in a clini-
cal training program. Our central research question was: 

How do clinical trainees modify their speech when inter-
acting with low- versus high-proficiency simulated patients, 
and what psychological factors predict the extent of these 
modifications? We further operationalized this with three 
hypotheses

Hyp1: L1 trainees will exhibit communication accom-
modation when interacting with low-proficiency simu-
lated L2 patients compared to high-proficiency simu-
lated patients.

Hyp1a: Acoustic accommodation will be reflected 
acoustically in slower speech rates, higher pitch, 
higher pitch ranges, and greater speech intensity and 
intensity range for low-proficiency than high-profi-
ciency simulated patients.
Hyp1b: Lexical accommodation will be reflected 
lexically by higher frequency words, lower seman-
tic diversity, higher contextual diversity, and higher 
word recognition for low-proficiency than high-pro-
ficiency simulated L2 patients.

Hyp2: A self-reported willingness to accommodate will 
be positively associated with L1 clinical trainees per-
forming communication accommodation.
Hyp3: Trainees with higher levels of anxiety or extra-
version will demonstrate greater variability in speech 
modifications when communicating with L2 simulated 
patients than those with lower levels.

Method

Study Design

We used a within-person experimental design to assess 
participants’ language accommodation in interactions with 
a higher and a lower proficiency L2 patient during clinical 
interviews. We leveraged a mixed-reality virtual avatar to 
create two standardized patient profiles that differed in their 
level of English proficiency, reflecting either a strong or 
weak accent, limited or extended vocabulary, and frequent 
or infrequent grammatical errors. We measured the degree 
to which participants accommodated each of these two vir-
tual patients.

Participants

We recruited 41 students who were enrolled in a physician 
assistant (PA) program in North Carolina. Participants were 
recruited via flyers distributed both physically and elec-
tronically. The final sample size included 36 participants 
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Testing Procedure

Testing sessions were scheduled with the Mursion team at 
the University of West Georgia over Zoom, and participants 
joined from an on-campus research laboratory office at East 
Carolina University. Participants signed up for two ses-
sions, and the order of avatars (low/high proficiency) was 
counterbalanced and alternated systematically. To further 
reduce potential carryover effects between the two interac-
tions, the sessions were scheduled at least one week apart. 
This ensured that any observed differences in communica-
tion behavior were not simply due to repeated exposure or 
sequential interaction effects but could be attributed to the 
manipulated proficiency of the interlocutor. Before coming 
to the lab, participants received information about the task 
and a brief overview of the two avatar patients (see Supple-
ment S1). On the day of testing, participants were informed 
about the procedures and signed a consent form. The partici-
pants were not informed about the proficiency manipulation 
until after the study concluded. To preserve participants’ 
naïveté and minimize bias, individual difference measures 
were divided across sessions to avoid priming effects that 
could influence their natural responses during the experi-
ment. After the first session, all participants filled out a 
demographic questionnaire, as well as the LSBQ (language 
background), STAI (trait anxiety), LexTale (English profi-
ciency), and the TIPI (Big-5 personality). After the second 
session, they completed the CABS (accommodation behav-
ior), and the IAT (implicit bias).

The participants’ task was to interview the avatar patient 
and perform an intake as they would in a real primary care 
office, which included standardized questions about estab-
lishing care, known health issues, and family medical his-
tory. The conversations were proctored by a member of the 
study team, who also started and stopped the recording. The 
proctor stopped conversations going longer than 5 min at an 
appropriate moment.

Measures

Acoustic and lexical measures were extracted from audio 
recordings and transcriptions (see Table 1).

Participants completed a series of standardized tests that 
describe language proficiency (LexTALE; [45]) and lan-
guage background (LSBQ; [46]), and tests that measure 
BIG 5 personality traits (TIPI; [47]) as well as state/trait 
anxiety (STAI; [48]). We also asked them to report interac-
tion frequency with L2 speakers (“In the past week, how 
many times have you had one-on-one interactions with 
a non-native English speaker?”). The Communication 
Accommodation Behavior Scale (CABS) was developed by 
our group to assess attitudes towards L2 accommodation in 

and were predominantly female (78%). Participants were 
excluded for predominantly speaking Spanish during the 
interactions with the avatar (n = 4) or because English was 
not their first language (n = 1) for a final sample of 36. All 
participants received $20 in gift cards at the end of the sec-
ond session. This study was approved by the East Carolina 
University and Medical Center Institutional Review Board 
under expedited review (#22–001084) and all participants 
provided informed, written consent.

Data Collection

Mursion software and avatars

Mursion is a virtual and mixed-reality simulation platform 
designed for professional training and development [39]. 
The platform employs a computer-based virtual environ-
ment where participants engage with an avatar controlled 
by a human (called an interactor). It generates immersive 
simulations of workplace scenarios, effectively eliciting 
natural interactions [40]. Using Mursion, it is possible to 
standardize features of the avatar, such as age, gender, race, 
accent, and medical history across different sessions. The 
platform’s avatars, manipulated in real-time by an interac-
tor, provide an interactive simulated environment for learn-
ers. Mursion has been utilized for immersive classroom 
simulations [41], mental health education [42], and cultural 
competency training [43, 44].

The interactor we worked with identifies as Latina and 
as English/Spanish bilingual; she used an accent reflec-
tive of her community (Puerto Rico). The same interactor 
controlled both patient avatars. While no formal pre-testing 
on proficiency/accent was conducted, the interactor was 
trained to portray the two avatars by the authors of this study 
through multiple sessions and test recordings. We utilized 
an identical office setting where the interactor portrayed two 
distinct patient avatars: Ms. Miranda, a low-proficiency L2 
speaker who spoke using a pronounced Spanish-language 
accent, short sentences, limited vocabulary, and frequent 
Spanish phrases; and Ms. Walker, a high-proficiency L2 
speaker with a subtle Spanish-language accent, advanced 
vocabulary, and no Spanish phrases (for detailed interactor 
instructions and detailed back stories and medical histories 
see Supplement S1). Avatar personas were kept the same 
across proficiency levels to facilitate the consistent por-
trayal of realistic characters. Care was taken to use appear-
ances that had similar skin colors, gender presentation, and 
socioeconomic status as reflected by clothing.
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it to further describe our sample of mostly non-Hispanic, 
White physician assistant students.

For hypotheses 2 and 3, to quantify differences in acous-
tic and lexical accommodation based on participant charac-
teristics, we created difference values between high and low 
proficiency measures. For example, to create a speech rate 
difference measure, we subtracted the low proficiency from 
the high proficiency speech rate value.

Data Analysis

Acoustic analysis

Acoustic recordings were transcribed, processed and ana-
lyzed using Praat, a widely used software tool for phonetic 
analysis [50]. Custom scripts were developed to automate 
the extraction of key acoustic parameters, including pitch, 
speech rate, and loudness (i.e., intensity). These parameters 
are critical for quantifying prosodic variation, which plays a 
central role in understanding how speech tone and delivery 
may influence listener perceptions and communicative suc-
cess. All analysis scripts, data, and audio stimuli are openly 
shared on the Open Science Framework (OSF) to ensure 
transparency, reproducibility, and alignment with open sci-
ence practices (https://osf.io/3bvry/).

Lexical analysis

Once recorded, speech was transcribed, and lexical data was 
extracted from the interaction using the phonetic software 
Praat. To analyze word-level features, the utterances were 
split using a custom R script that formatted each text file 
with one word per row. We focused our lexical analysis on 
four theoretically grounded lexical properties: word-level 
frequency, prevalence, contextual diversity, and semantic 
diversity (see Table  3). The measures we use here were 
analyzed through the South CarOlina Psycholinguistic 
Metabase (SCOPE; [51]), a curated collection of psycho-
linguistic properties of words from major databases such as 
SubtlexUS [52].

Statistical analysis

For both acoustical and lexical analysis, separate linear 
mixed-effects models were used to analyze the dependent 
acoustical (speech rate, mean pitch, pitch range, intensity, 
and intensity range) and lexical (word frequency, semantic 
and contextual diversity, and word recognition) variables. 
Models included sex as a covariate and the experimental 
condition (i.e., proficiency level) as the primary fixed effect 
(independent variable). Models included random intercepts 
for subject and session to account for variability at these 

L1 speakers of English (see 6 for a longer version of the 
scale). It entails 8 items that measure the motivations behind 
speech accommodation adjustments, the perceived impact 
on conversation dynamics, and the underlying attitudes that 
influence cross-linguistic communication behavior (see 
Supplement S2 for a complete list of items). The response 
is recorded on a 5-point scale (1 = Strongly Disagree, 
5 = Strongly Agree). The test has two subscales, with 4 
items describing positive attitudes towards L2 accommoda-
tion (e.g., “When I talk to a less proficient English speaker, 
I adjust my speech to improve my chances of successfully 
conveying a message.”), and 4 items describing negative 
attitudes (e.g., “I sometimes avoid talking to a less proficient 
English speaker because I fear being judged.”). Because the 
Communication Accommodation Behavior Scale (CABS) 
is still under development, we opted for item-level analy-
sis to evaluate how individual items relate to observed 
speech accommodation. This approach supports early-stage 
validation by highlighting which items are most predictive 
of communicative behavior, thereby informing decisions 
about scale refinement. Aggregating responses into subscale 
scores at this stage could obscure meaningful variability 
in item functioning and reduce sensitivity to key patterns 
in the data. The Implicit Association Test (IAT; [49]) mea-
sures implicit bias that people subconsciously hold towards 
groups of people. We used the “Hispanic American IAT”, 
which is based on the concept that a preference towards 
one of two groups (e.g., Hispanic American vs. European 
American) can be measured by the way participants cate-
gorize associations between typical names and positive or 
negative words. The IAT is a commonly used measure of 
implicit attitudes toward racial/ethnic groups, and we used 

Table 1  Overview of extracted acoustic and lexical measures
Acoustic Measures Definition
  Speech rate Total # syllables divided by total time
  Mean pitch Average of fundamental frequency (F0)
  Pitch range Range of fundamental frequency (F0)
  Mean intensity Average of intensity (in dB)
  Intensity range Range of intensity (in dB)
Lexical Measures Definition
  Frequency Refers to the number of times a word 

appears per million words
  Contextual 
diversity

Represents the percentage of media sources 
(e.g., films) in which a word appears, 
capturing how broadly a word is distributed 
across different contexts

  Word recognition Reflects the proportion of English speakers 
who report knowing a given word, offering 
a proxy for lexical familiarity

  Semantic diversity Quantifies the variety of distinct semantic 
contexts in which a word is used, serving as 
a measure of lexical ambiguity or flexibility
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diversity as well as word recognition. As shown in Table 4, 
Hyp1b was only partially supported. As expected, use of 
higher frequency words and greater contextual diversity 
were significantly greater for the low-proficiency condition 
than the high-proficiency condition. Semantic diversity was 
significantly lower for the low-proficiency condition, as 
hypothesized. However, contrary to our hypothesis, word 
recognition was significantly lower for the low-proficiency 
condition than the high-proficiency condition.

Acoustic and Lexical Parameters

Table 3 presents mean values and confidence intervals for 
key acoustic and lexical features of speech across high- and 
low-proficiency L2 conditions, highlighting significant dif-
ferences in speech rate, word frequency, and contextual 
diversity.

Acoustic Accommodation  Including avatar proficiency as 
a fixed effect significantly improved model fit for speech 
rate compared to a baseline model (χ2(1) = 14.57, p < 0.001), 
indicating that participants adjusted their speech rate based 
on the avatar’s language proficiency. Planned compari-
sons showed that participants spoke significantly faster to 
the high-proficiency avatar than to the low-proficiency 
L2 patient (estimate = 0.41, SE = 0.099, t(34.6) = 4.13, 
p < 0.001). Proficiency also significantly improved model 
fit for mean pitch (χ2(1) = 4.08, p = 0.043), with marginally 
lower pitch observed when speaking to the high-proficiency 
L2 patient (estimate = −3.88, SE = 1.93, t(34.3) = −2.02, 
p = 0.052). For pitch range, proficiency again improved 
model fit (χ2(1) = 5.37, p = 0.020), with participants show-
ing greater pitch variability when addressing the high-profi-
ciency L2 patient (estimate = 14.3, SE = 6.19, t(34.7) = 2.31, 
p = 0.027). In contrast, proficiency did not significantly 
predict mean intensity (χ2(1) = 0.001, p = 0.98) or inten-
sity range (χ2(1) = 0.30, p = 0.58), indicating no consistent 
changes in vocal intensity as a function of the patient’s pro-
ficiency level.

Lexical Accommodation  Including proficiency as a fixed 
effect significantly improved model fit for all four lexical 
variables, indicating that lexical choices varied based on the 
avatar’s language proficiency. Participants used significantly 
lower-frequency words when speaking to the high-profi-
ciency L2 patient compared to the low-proficiency L2 patient 
(χ2(1) = 22.41, p < 0.001; estimate = −0.083, SE = 0.0146, 
t(34.2) = −5.68, p < 0.0001). Similarly, contextual diversity 
was reduced in speech directed toward the high-proficiency 
L2 patient (χ2(1) = 25.45, p < 0.001; estimate = −0.0431, 
SE = 0.00744, t(34.7) = −5.80, p < 0.0001), suggesting less 

levels. Nested models were compared using likelihood 
ratio tests, with models fit via restricted maximum likeli-
hood (REML) and refit using maximum likelihood (ML) 
for model comparisons. Significant effects were deter-
mined based on reductions in deviance and improvements 
in Akaike Information Criterion (AIC) and Bayesian Infor-
mation Criterion (BIC). Planned pairwise comparisons of 
estimated marginal means were performed to assess differ-
ences between high and low proficiency levels. Degrees of 
freedom were calculated using the Kenward-Roger approxi-
mation, and statistical significance was set at p < 0.05. All 
analyses were conducted using the lme4 and emmeans pack-
ages in R (Mac, version 2024.12.1 + 563), ensuring a robust 
examination of fixed effects while accounting for individual 
and session-level variability. To examine the extent to which 
between-person, individual differences in personality (anxi-
ety, Big-5) and accommodation behavior (CABS) predicted 
variation in accommodation differences (focusing on sig-
nificant adjustments only), multivariable linear regressions 
were conducted for all significant acoustic (pitch range, 
speech rate) and lexical measures (semantic diversity, con-
textual diversity, word recognition, word frequency). We 
did not adjust for multiple comparisons following the logic 
of Rothman [53]. Regarding missing data, we treated data as 
missing at random and used pairwise deletion.

Results

Participant Measures

Socio-demographic details can be found in Table  2. Fre-
quency results by preference category show that, across 
our sample, participants generally either have no implicit 
preference or implicitly associate non-Hispanic European 
American names. Many participants do not typically inter-
act with non-native English speakers (61%).

Hypotheses 1a and 1b were directional hypotheses 
regarding accommodation. Regarding Hyp1a about acous-
tic accommodation, we hypothesized the low proficiency 
L2 patient interaction would be associated with higher 
pitch, higher pitch ranges, greater intensity, greater inten-
sity ranges, and slower speech rates. As shown in Table 3, 
Hyp1a was only partially supported. Pitch was higher, albeit 
not statistically significantly. Contrary to our hypothesis, 
the pitch range was significantly lower rather than higher. 
There was no difference in intensity. Speech rates were sig-
nificantly slower.

Regarding Hyp1b about the direction of lexical accom-
modation, we hypothesized the low-proficiency L2 patient 
interaction would be associated with higher frequency 
words, lower semantic diversity, and higher contextual 
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associated with L1 speakers’ greater use of acoustic and 
lexical accommodations. These hypotheses were partially 
supported using multivariable linear regression.

For speech rate, the overall model was significant, F(14, 
21) = 3.02, p = 0.011, accounting for 67% of the variance 
(adjusted R2 = 0.45). The CABS item regarding the use of 
accommodation to avoid conflict was a significant positive 
predictor (β = 0.81, p < 0.001, 95% CI [0.40, 1.21]). In con-
trast, the item of avoiding adjustment (i.e., accommodation) 
significantly predicted reduced speech rate accommodation 
(β = –0.34, p = 0.031, 95% CI [–0.65, –0.04]). Additionally, 

frequent use of words with broad contextual distributions. 
In contrast, participants produced more highly recogniz-
able words when addressing the high-proficiency L2 patient 
(χ2(1) = 5.11, p = 0.024; estimate = 0.018, SE = 0.00776, 
t(34.5) = 2.32, p = 0.03), and also showed greater semantic 
diversity in their word choices (χ2(1) = 10.70, p = 0.001; esti-
mate = 0.0191, SE = 0.00564, t(34.7) = 3.39, p = 0.0017).

Individual Differences  Regarding Hypotheses 2 and 3, we 
predicted that willingness to accommodate—as measured 
using the Communication Accommodation Behavior Scale 
(CABS)—as well as anxiety and extraversion, would be 

Variable Mean ± Std Or Percentage (%) Frequency (N) Range
Age 25.06 ± 3.28 36
Sex
 F 77.8 28
 M 22.2 8
Lextale Score (English Proficiency)* 87.32 ± 11.18 34 0–100
LSBQ (Spanish Knowledge)*
 Speaking 15.58 ± 16.20 31
 Understanding 20.72 ± 20.44 32
 Reading 18.37 ± 20.84 30
 Writing 12.37 ± 18.04 27
LSBQ (Bilingualism Rating)* 16.31 ± 28.82 35 0–100
Frequency Of Interactions With L2 Individuals Per Week
 0 Days 61.1% 22
 1–2 Days 27.8% 10
 3–4 Days 2.8% 1
 Every Day 5.6% 2
 Other 2.8% 1
Implicit Association Test
 Strong Preference for Hispanic Americans 2.78% 1
 Moderate Preference for Hispanic Americans 2.78% 1
 Slight Preference for Hispanic Americans 5.56% 2
 No Preference/Neutral 30.56% 11
 Slight Preference for European Americans 22.22% 8
 Moderate Preference for European Americans 22.22% 8
 Strong Preference for European Americans 13.89% 5
Trait Anxiety* 51.00 ± 2.40 36 20–80
Ten Item Personality Inventory* 1–5
 Emotional Stability 4.40 ± 1.25 36
 Openness 4.83 ± 0.85 36
 Conscientiousness 4.83 ± 1.04 36
 Agreeableness 4.69 ± 0.82 36
 Extraversion 4.53 ± 1.47 36
Communication Accommodation Behavior Scale 1–5
 Item 1 – Positive – Message Clarity 4.22 ± 0.76 36
 Item 2 – Positive – Facilitate Understanding 4.19 ± 0.79 36
 Item 3 – Positive – Conversational Goals 4.08 ± 0.84 36
 Item 4 – Positive – Reduce Conflict 4.33 ± 0.79 36
 Item 5 – Negative – Fear Judgement 2.11 ± 0.85 36
 Item 6 – Negative – Arrogant Tone 1.83 ± 0.88 36
 Item 7 – Negative – Condescending Speech 2.00 ± 0.99 36
 Item 8 – Negative – Avoid Adjustment 1.92 ± 0.84 36

Table 2  Participants’ sociode-
mographic characteristics 
(n = 36), North Carolina, USA

* indicates we only have infor-
mation for n = 34 due to missing 
values
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was negatively associated with adaptations in speech rate. 
These findings suggest that clinical trainees are sensitive to 
perceived language barriers and make intentional efforts to 
support understanding. Future research is needed to assess 
where these efforts may produce unwanted results such as 
feelings of condescension that could harm patient-provider 
communication, trust and, ultimately, outcomes.

Acoustic Accommodation

Our findings partially confirmed Hyp1a, showing that L1 
clinical students acoustically accommodated low-profi-
ciency L2 speakers primarily through slower speech rates, 
underscoring L1 clinical students’ sensitivity to perceived 
comprehension challenges. In contrast, interactions with 
high-proficiency L2 avatars featured faster speech rates and 
a broader pitch range, suggesting that L1 speakers perceived 
these higher proficiency L2 partners as better equipped 
for processing natural speech patterns [54]. Conversely, 
L1 speakers used slower speech rates and narrower pitch 
ranges with low-proficiency L2 avatars, suggesting delib-
erate efforts to enhance clarity and reduce potential mis-
understandings [15, 25, 55]. These adjustments align with 
linguistic accommodation strategies, where communication 
is tailored to meet the perceived needs of conversational 
partners, enhancing intelligibility and minimizing linguistic 
barriers. L1 participants also used a narrower pitch range 
when addressing low-proficiency L2 patient, indicating an 
effort to reduce intonation variability. As a result, speech 
patterns may potentially be more predictable and easier 
for L2 listeners to process. In contrast, the broader pitch 
range for high-proficiency L2 avatars may reflect expres-
sive differences rather than accommodation. It is possible 
that when speaking with the high-proficiency L2 avatar, L1 
participants used more rapport-building language and pros-
ody (e.g., social chit-chat, animated intonation). No signifi-
cant effects were found for proficiency on mean intensity or 
intensity range, suggesting that volume adjustments were 
not a key strategy. Instead, speech rate emerged as a major 

Openness was a strong negative predictor (β = –0.39, 
p < 0.001, 95% CI [–0.59, –0.19]). No other personality pre-
dictors were significant.

For pitch range, the model was not significant, F(14, 
21) = 0.68, p = 0.77, with a negative adjusted R2 = –0.15, 
indicating poor model fit. No individual predictors reached 
significance, though Agreeableness showed a marginal pos-
itive trend (β = 10.29, p = 0.11).

Models for frequency (F(14, 21) = 0.58, p = 0.85), con-
textual diversity (F(14, 21) = 1.03, p = 0.46), semantic 
diversity (F(14, 21) = 1.70, p = 0.13), and recognition (F(14, 
21) = 0.89, p = 0.58) were also non-significant. Among 
these, Emotional Stability significantly predicted semantic 
diversity differences (β = –0.01, p = 0.043, 95% CI [–0.02, 
–0.0003]), suggesting that individuals with greater emo-
tional stability showed less semantic accommodation. Sup-
plement S3 shows estimates, 95% confidence intervals, and 
p-values for all predictors.

Discussion

Clear communication is foundational for effective health-
care delivery, especially in encounters where patients and 
providers do not share the same first language. This experi-
mental study found that L1 clinical students adjusted both 
how they spoke and the words they used when interacting 
with simulated Latine patients with different levels of Eng-
lish proficiency. Our findings partially confirmed Hyp1a, 
with L1 clinical students acoustically accommodating low-
proficiency L2 speakers by using slower speech rates. Par-
ticipants also made lexical adjustments when interacting 
with low- versus high-proficiency L2 avatars in a healthcare 
context, confirming Hyp1b. In support of Hyp2, individual 
differences in personality traits and self-reported accommo-
dation behavior were associated with how individuals adjust 
their speech rate during interactions with low-proficiency 
avatars. While we did not find support for Hyp3 concern-
ing anxiety and extraversion, openness to new experiences 

Table 3  Acoustic and lexical speech features as a function of L2 proficiency
L2 (mean/SD)
High proficiency

L2 (mean/SD)
Low Proficiency

95% Cl (high) 95% CI (low)

Mean Speech Rate 4.55 (0.43) 4.14 (0.56) *** [4.24, 4.68] [3.83, 4.28]
Mean Pitch 202.96 (45.20) 207.07 (46.77) [167,181] [171,185]
Mean Pitch Range 447.00 (115.34) 442.13 (120.46)* [417,442] [403,4 28]
Mean Intensity 71.36 (1.73) 71.38 (2.46) [70.4,72.4] [70.4,7 2.4]
Mean Intensity Range 1.48 (1.89) 1.26 (1.53) [0.53,2.68] [0.32,2.48]
Word Frequency 4.83 (0.08) 4.91 (0.07) *** [4.76, 4.89] [4.85,4.98]
Contextual Diversity 3.67 (0.04) 3.72 (0.03) *** [3.66, 3.69] [3.71,3.74]
Word Recognition 2.29 (0.04) 2.27 (0.05)* [2.28,2.31] [2.26,2.30]
Semantic Diversity 2.06 (0.03) 2.04 (0.04)* [2.05,2.08] [2.03,2.06]
Asterisks indicate significance between experimental conditions (i.e., high and low proficiency), p < 0.05’, p <. 01*, p <. 001 ***
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for linguistically diverse patient populations. Overall, 
our results underscore the importance of tailoring lexical 
choices to listener language background as part of effective 
and equitable healthcare communication.

Individual Differences in Accommodation

Our findings indicate that individual differences in per-
sonality traits and self-reported accommodation behavior 
are associated with how individuals adjust their speech 
rate when interacting with avatars of differing language 
proficiencies. Physician assistant students who indicated 
the belief that speech adjustments help prevent conflict in 
encounters with L2 patients demonstrated greater speech 
rate adjustments when interacting with low-proficiency 
avatars. This supports Hyp2 and the notion that individuals 
who are motivated by concern for clarity and smooth inter-
action are more likely to slow down their speech. Both find-
ings are predicted by assumptions of the Communication 
Accommodation Theory, suggesting that speakers are moti-
vated in their accommodation behavior by a desire to do so. 
In contrast, those who reported circumventing interactions 
with less proficient English speakers to avoid modifying 
their speech exhibited less speech rate differences, possibly 
reflecting accommodation reluctance.

We did not find support for Hyp3 concerning anxiety 
and extraversion. One likely explanation is that the struc-
tured and relatively constrained nature of the simulated task 
limited opportunities for participants to display individual 
differences in anxiety and personality that are expected 
in unstructured interactions. The sample was also quite 
homogenous on these individual difference measures, leav-
ing less room for strong correlations. However, openness to 
new experiences was negatively associated with adaptations 
in speech rate, which does seem counterintuitive at first 
glance, since previous studies have shown the opposite – 
open individuals do adjust to other speakers in their speech 
production [60], and our own data has shown that more 
open individuals are more likely to report accommodation 
towards L2 speakers [6]. Indeed, other studies have shown 
that openness is difficult to capture in relation to speech 
production [61]. One possible explanation is that open indi-
viduals are often more confident [62] and mentally flexible 
[63]. Thus, the negative correlation between openness and 
speech rate accommodation may stem from a combination 
of confidence in the listener’s understanding, rather than a 
lack of willingness to adapt. Another possibility is that since 
open individuals are more prone to providing accommo-
dation [6], they may do so regardless of listener language 
proficiency.

The finding that higher emotional stability was associ-
ated with less reduction in semantic diversity suggests that 

form of acoustic accommodation, consistent with research 
on phonetic convergence, where speakers adapt their speech 
rate to align with their interlocutors [56]. These findings 
highlight the nuanced dynamics of accommodation in L2 
interactions and thus reflect only partial support for our 
hypothesis. Importantly, these adjustments may also reflect 
broader power dynamics inherent in language proficiency 
disparities, and failing to consider such factors risks over-
looking the social and structural complexities of communi-
cation [4].

Lexical Accommodation

Our study identified significant lexical adjustments when 
participants interacted with low- versus high-proficiency 
L2 patients in a healthcare context, confirming Hyp1b. Par-
ticipants used more common words and words that appear 
in a wider variety of situations, which likely helped make 
the conversation easier to understand. They also used words 
with simpler or more specific meanings, possibly to reduce 
confusion and make communication more efficient. These 
findings support the idea that speakers naturally modify 
their language to help listeners understand them—a well-
known pattern in second-language communication [57, 58]. 
Unexpectedly, participants also used less prevalent words 
with low-proficiency patients. This counterintuitive finding 
may reflect the communicative demands of healthcare con-
texts, where technical but low-frequency vocabulary (e.g., 
"referral," “prescription”) is necessary for clinical accu-
racy and cannot be readily simplified. Thus, lexical accom-
modation in this context appears to be both adaptive and 
task-sensitive, balancing the goal of clarity with the need 
for precision [59]. Further research is needed to examine 
whether such modifications improve comprehension and 
recall in L2 listeners and to assess how speaker intentions 
align with listener outcomes.

These findings highlight lexical accommodation as a 
distinct communicative strategy that complements more 
widely studied acoustic modifications (e.g., speech rate, 
prosody). Importantly, while such adjustments may facili-
tate comprehension, they also risk unintended social con-
sequences—such as reinforcing asymmetries in power or 
perceived competence—similar to patterns observed in 
“elderspeak” [4, 34]. Future work should examine whether 
these modifications improve L2 comprehension and recall, 
particularly in healthcare, where clear communication is 
critical. Finally, these insights hold implications for health 
communication technologies. Many AI-driven systems are 
optimized for L1 users and trained on L1-dominant data. 
Incorporating linguistic accommodation principles—partic-
ularly lexical tuning—into digital health tools (e.g., medical 
chatbots) could improve accessibility and reduce disparities 
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Implications for Communication Accommodation 
Theory

Our findings have important implications for Communica-
tion Accommodation Theory, particularly in linguistically 
and culturally diverse contexts such as healthcare interac-
tions. The observed acoustic and lexical adjustments refine 
Communication Accommodation Theory for a healthcare 
context by demonstrating how providers modify their 
speech—slowing speech rate, narrowing pitch range, and 
simplifying language—when communicating with low-pro-
ficiency interlocutors to mitigate communication barriers 
[65]. However, these results also underscore the need to bal-
ance clarity with relational alignment, as overly simplified 
accommodations may risk being perceived as patronizing 
[5, 28]. While this study focuses on describing accommoda-
tion behaviors, the findings generate important hypotheses 
within the context of Communication Accommodation The-
ory. Specifically, how are these accommodations perceived 
by both L1 and L2 speakers? What trade-offs exist between 
different accommodation strategies, such as between acous-
tic and lexical modifications? Additionally, do some clini-
cian trainees overaccommodate, potentially reinforcing 
power imbalances? To address these questions, future stud-
ies can repurpose the recorded interactions from the current 
dataset as experimental stimuli to assess comprehension 
and perception in actual L2 listeners. For example, by sys-
tematically manipulating acoustic and lexical features, we 
can evaluate their individual and combined effects on L2 
speaker comprehension and relational judgments (e.g., per-
ceived warmth, competence). This approach would allow 
us to move beyond descriptive patterns to identify which 
specific accommodations are most effective—and which 
may be counterproductive—in supporting equitable, high-
quality communication in healthcare settings.

Implications for Health Disparities

Our findings highlight the need for awareness training in 
communication accommodation within healthcare educa-
tion. While trainees adjusted their speech intuitively based 
on English proficiency, many likely lack formal instruction 
on when and how to accommodate effectively. A recent inter-
national survey by Zota et al. [66] found that many European 
speech-language pathologists lacked formal training in how 
to adapt communication for linguistically diverse patients, 
despite frequently encountering them in clinical practice. 
Clinicians reported uncertainty about how to modify their 
speech without appearing condescending, revealing key 
gaps in education. While informative, this study was con-
ducted in Europe, and similar data are lacking in U.S. con-
texts. To address this gap, we are currently analyzing data 

emotionally stable individuals (typically calm, less anxious, 
and less prone to emotional fluctuations) may be less likely 
to modify their lexical choices in response to their conver-
sational partner’s perceived proficiency. This may reflect 
lower sensitivity to social or communicative pressure, or 
greater confidence in maintaining one’s typical speech pat-
terns. In contrast, individuals with lower emotional stability 
may exhibit greater flexibility in adapting their language, 
possibly due to heightened social vigilance or a desire to 
avoid miscommunication. This interpretation aligns with 
findings from Mairesse et al. [64], who demonstrated that 
emotional stability influences linguistic style, with less 
stable individuals using more emotionally expressive and 
variable language. These personality-linked linguistic ten-
dencies likely extend to accommodation behavior, shaping 
how flexibly individuals adjust to different interlocutors. 
Taken together, the findings highlight the importance of 
considering motivational and trait-based explanations for 
accommodative speech behavior.

Strengths and Limitations

This paper has notable strengths including its use of theory 
and an experimental, within-person design. However, it 
also has important limitations. First, participants are from 
a single clinical training program in a single state and thus 
may not represent the experiences of other disciplines or 
locations. Larger studies with greater power might allow for 
more nuanced identification of between-person predictors of 
accommodation. Our data are experimental and show signif-
icant differences in accommodation between experimental 
conditions, but the mechanisms and decisions behind those 
accommodations cannot be explored in this design. Future 
qualitative studies may be warranted. In addition, while the 
avatars were designed to represent varying levels of English 
proficiency, the interactor’s Puerto Rican accent may have 
influenced how participants perceived and adjusted their 
communication. This may limit generalizability to interac-
tions with speakers of other Latine dialects, and future work 
should examine accommodation across a broader range of 
dialects. Because the study participants were mostly White, 
non-Hispanic female PA students located in eastern North 
Carolina, this may constrain generalizability, and we recom-
mend broader sampling in future research. Finally, although 
this study identifies potential mechanisms through which 
healthcare disparities could emerge, it is exploratory in 
nature and does not directly link accommodation patterns 
to patient experiences or outcomes. Rather, the goal is to 
characterize modifications in speech that may inform future 
research on how these patterns affect clinical communica-
tion and health equity.
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