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Abstract 

Background:  Deaf and hard of hearing (DHH) people are an underserved population and underrepresented among 
healthcare professionals. A major barrier to success for DHH healthcare professionals is obtaining effective accommo-
dations during education and employment. Our objective: describe DHH individuals’ experiences with accommoda-
tions in healthcare education.

Methods:  We used an online survey and multipronged snowball sampling to recruit participants who identify 
as DHH and who had applied to a U.S. health professional school (regardless of acceptance status). One hundred 
forty-eight individuals representing multiple professions responded; 51 had completed their training. Over 80% had 
been accepted to, were currently enrolled, or had completed health professions schools or residency programs, and/
or were employed. The survey included questions addressing experiences applying to health professions programs 
and employment; satisfaction with accommodations in school and training; having worked with a disability resource 
professional (DRP); and depression screening.

Results:  Use and type of accommodation varied widely. While in school, respondents reported spending a mean of 
2.1 h weekly managing their accommodations. Only 50% were highly satisfied with the accommodations provided 
by their programs. Use of disability resource providers (DRPs) for accommodations was highest during school (56%) 
and less frequent during post-graduate training (20%) and employment (14%). Respondents who transitioned directly 
from school to employment (versus via additional training) were more satisfied with their accommodations dur-
ing school and were more likely to find employment (p = 0.02). Seventeen respondents screened positive for risk of 
depression; a positive screen was statistically associated with lower school accommodation satisfaction.

Conclusions:  DHH people study and practice across many health professions. While respondents were mostly suc-
cessful in entering health professions programs, accommodation experiences and satisfaction varied. Satisfaction with 
accommodations was related to successful employment and wellness. Low satisfaction was associated with higher 
likelihood of depression symptoms. To increase representation in the workforce, healthcare professional schools, 
training programs, and employers should enhance support for the learning and working climates for people with 
disabilities.
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Background
Barriers for DHH people
Deaf and hard of hearing (DHH) people, who represent 
about 17% of the total United States (U.S.) population, are 
an under-recognized medically underserved population 
[1]. People who are DHH experience significant 
communication-based barriers to health care, impeding 
access to medical, oral, mental, and dental health 
services [ 2–5]. These barriers can lead to negative health 
and health care outcomes including more emergency 
department visits, higher risk for depression and food 
insecurity, and lower knowledge about healthcare 
conditions and associated risks, including cancer, 
cardiovascular disease, HIV, and human papillomavirus 
[6–14]. These communication-related disparities 
were heightened during the COVID-19 pandemic and 
universal masking, rendering many hospitals less able to 
effectively address the needs of their DHH patients [15].

Of note, the general population of people with hearing 
loss is widely heterogeneous in terms of hearing loss 
etiology and severity; those who have congenital or early-
onset hearing loss are more likely to face challenges of 
language acquisition and development than those with 
late-onset hearing loss, who in turn may seek different 
forms of accommodation than those in the first group. 
This diversity within the community holds true for 
communication modalities (some may prefer spoken or 
signed languages, or both) and cultural identities, with 
identities including being hard of hearing, deaf, or even 
Deaf – an identify which, when capitalized, generally 
refers to those for whom American Sign Language – 
ASL – or another signed language is central to identity 
and community. In our paper, we adopt a common 
convention of describing the community as deaf or hard 
of hearing, while recognizing that many individuals or 
even groups identify using other terms. Members of 
the disability community also use both person-first and 
disability-first language; to honor both preferences, we 
use both in this article.

Concordant and culturally informed care
Effective communication with healthcare professionals 
is a fundamental need and right for all people, 
including those who are DHH. Patients who are DHH 
benefit from working with language-concordant 
primary care clinicians [16]. Language concordant and 
culturally informed care provided by DHH healthcare 
professionals may directly and indirectly impact how 

providers communicate with and care for patients 
who are DHH through several mechanisms, including 
direct communication with patients in signed language 
(language concordance), education of colleagues who 
are not DHH in how to serve such patients, and role 
modeling of appropriate communication strategies for 
colleagues and educators [17, 18]. Additionally, disabled 
healthcare students with sensory and physical disabilities 
are more likely to enter primary care and more likely 
to intend to care for people with disabilities, including 
hearing loss [19, 20]. Taken together, providers who are 
DHH can serve as one mechanism for reducing health 
care disparities through service to patients with and 
without disabilities. Despite the aforementioned benefits 
to reduce health disparities for the DHH population, 
and the potential for DHH clinicians to mitigate barriers 
and improve outcomes for DHH patients, people who 
are DHH continue to be underrepresented as healthcare 
professionals.

Barriers to healthcare professions education
There are several identified barriers for students 
with disabilities across health professions education 
[21]. Disability resource providers (DRPs, specialists 
in determining accommodations for educational 
settings) with limited healthcare profession experience 
resulting in ill-informed decision-making and potential 
under-accommodation [22]; lack of clear policies and 
procedures directing students with disabilities on how 
to disclose disabilities and request accommodations [21]; 
and lack of knowledge about assistive technology are 
among the largest barriers to medical students [21, 22], 
along with well-described structural barriers in medical 
schools’ technical standards, admissions practices, and 
residency programs’ policies [23–29]. Lack of disability 
access also impacts the mental health of disabled 
trainees. In a 2021 study, resident physicians who lacked 
disability-related access to their programs were more 
likely to experience increases in depressive symptoms 
[30]. In this same study, no differences were found on 
measures of mental health for interns that had disability-
related access, underscoring the critical nature of 
effective accommodation and informed decision-making. 
Systematic barriers have consequences on performance 
and progression of disabled trainees as well. Another 
2021 study showed that medical students with physical 
and sensory disabilities had higher probabilities of taking 
a leave of absence than controls, and take longer time 
to graduation than their non-disabled peers. It has been 
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proposed that the time spent organizing, implementing, 
and refining accommodations in the clinical setting may 
partially explain these delays [31].

The majority of studies to date focus on the experiences 
of DHH learners (i.e., students and trainees) as medical 
students and physicians, narrowing our understanding 
of the barriers to the inclusion of learners who are DHH 
across the broader health professions workforce. If we are 
to fully realize inclusion of DHH healthcare workforce 
we must first understand the experiences, including the 
barriers to education and employment, for all health 
professions education.

To our knowledge, no database or literature fully 
describes the accommodation experiences of DHH 
individuals who aspire to or are engaged in the health 
professions. This study aimed to 1) identify and describe 
the accommodation planning, implementation, and 
satisfaction of individuals who are DHH across a range 
of health professions programs, practices, and specialties; 
2) explore the self-reported mental health of participants; 
and 3) explore DHH healthcare students’ and 
professionals’ educational and employment attainment. 
Our goal in exploring these aims was to describe 
the demographics of, and accommodations used, by 
healthcare professionals and students who are DHH. We 
additionally hypothesized that DHH healthcare students’ 
and professionals’ effective use of accommodations, as 
measured by accommodation satisfaction, would be 
associated with success in obtaining employment and 
measures of risk of depression.

Methods
We designed and disseminated an online survey (see 
Additional file  1) via Qualtrics, beginning April 2019. 
Given the diversity of communication preferences 
among DHH healthcare professionals (including signed 
and/or spoken language use), and that nearly all DHH 
respondents to a previous survey expressed comfort 
with English [32], we elected to structure this survey 
using written English. Healthcare professionals and 
students in our professional networks received an email 
invitation to take the survey and to forward the survey 
to others who might qualify. We also sent the survey to 
organizations engaged with professionals with disabilities 
(the Association for Medical Professionals with Hearing 
Loss [33], the Coalition for Disability in Health Science 
Education [34], the Society for Physicians with Disability 
[35]) which in turn emailed the invitation to members 
and shared it on social media. We likewise posted on our 
professional social media accounts. Repeat reminders 
were sent weekly for 7 weeks; the survey closed in June 
2019.

Survey questions explored demographics; applications 
to school, residency, fellowship, or employment after 
completing training; accommodation utilization and 
satisfaction; a 2-item depression screening; engagement 
with a DRP during training; current or planned 
subspecialty (if any); and current or future plans to serve 
DHH patients. Questions focused on patients who are 
DHH, accommodations, and accommodation satisfaction 
were drawn from a previous survey [32]. The novel 
question regarding engaging the assistance of a DRP to 
determine and facilitate accommodations was developed 
and reviewed by team members, including a DHH 
physician (CM) and a health professions education DRP 
(LM). Depression screening was measured via a PHQ-2 
questionnaire, a 2-item screening addressing frequency 
of depressed mood and anhedonia over the past 2 weeks. 
PHQ-2 scores of 3 or greater indicate a higher current 
risk of depression [36]. All questions were closed-ended 
except for numeric responses.

The first two survey questions addressed whether 
potential participants self-identified as DHH or as having 
a hearing loss, and whether they had ever applied to a 
U.S. healthcare professional school (limited to the U.S. 
due to variation in training curricula among countries). 
Participants who responded yes to both questions were 
prompted to continue the survey. The survey began 
with a consent statement; participant survey initiation 
constituted consent.

We analyzed responses using descriptive statistics. Not 
all respondents answered all questions; we report the 
number of respondents for each question. Association 
analyses employed chi-squared (for depression screening 
and accommodation satisfaction in school) or two-sided 
Fisher’s Exact tests (for accommodation satisfaction and 
success in obtaining employment), as appropriate. We 
selected a p-value of 0.05 as the significance threshold.

This study was approved as exempt by the institutional 
review boards at UT Health San Antonio, the University 
of Michigan Medical School, Ann Arbor, and University 
of California, Davis Health.

Results
Respondents
One hundred and forty-eight DHH respondents across 
multiple health professions and groups underrepresented 
in medicine participated in the overall survey (Table 1). 
The mean age was 33.7 years (range 19–67, median 32). 
Sixty-eight (47.6%) reported being DHH since birth. 
Most respondents (73%) self-identified as female; 33% 
identified as non-white or Hispanic/Latinx and 80.3% 
identified as white. Fewer than one-third of respond-
ents were immigrants or children of immigrants, first to 
attend college, or LGBTQ. Regarding language use, 103 
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(99.1%) reported being comfortable with communicating 
in English and 1 (0.96%) was uncomfortable; when asked 
about comfort with signed communication, 34 reported 
being comfortable, 13 neutral, and 57 uncomfortable. 
Twelve applied to, and did not begin, health professional 
school.

Fifty-two (46.0%) reported current employment in 
healthcare, with a mean of 5.7 years in their current 
location (0–30, median 3, SD 5.89). Of those currently 
employed, 50 described their practice type: solo (3%), a 
practice with fewer than 10 professionals (7%) or over 
10 professionals (9%), group/staff health maintenance 
organization model (2%), academic (8%), no patient care 
(2%), and other (19%).

One hundred and one respondents described their 
current or intended profession (Table  2). Over half 
represented physician and nursing professions, with wide 
representation across other professions.

Outcome of applications to school and residency
Of 125 respondents who provided information about the 
application process in the U.S., Table 3 lists reported final 
outcomes.

Accommodations
Respondents’ use of accommodations varied widely by 
type and overall trends, with more respondents report-
ing accommodation use in school and fewer respondents 
reporting accommodations in residency or employment 
(Table  4). For example, in aggregate, interpreters were 
less frequently used than other accommodations, yet 
were more consistently used across all settings. Accom-
modations are listed by setting (Table  4, including lec-
tures, group discussions, clinical work, and conferences), 

Table 1  Demographics of 148 deaf and hard of hearing health 
professional and student survey respondentsa

a Respondents could choose more than one answer

Demographic variable N (%)

Sex
  Female 76 73.0

  Male 27 26.0

  non-binary 1 1.0

Race
  White 83 80.6

  Asian or Asian-American 14 13.6

  Black, African-American, Hawaiian or other Pacific Islander, 
American Indian or Alaska Native

7 6.8

  Other 7 6.8

  Preferred not to answer 2 0.9

Hispanic or Latinx origin
  Yes 6 5.8

  No 96 92.3

  Preferred not to answer 2 1.9

Membership in other groups underrepresented in healthcare
  Lesbian, gay, bisexual, transgender, queer 17 17.0

  First in your family to attend college 12 12.0

  Immigrant or child of immigrant parents 25 25.0

  Veteran 0 0.0

  None of the above 56 56.0

Self-identification of hearing loss
  Deaf or deaf 77 52.7

  Hard of hearing 72 49.3

  Hearing-impaired 50 34.3

  With a hearing loss 41 28.1

Severity of hearing loss (self-reported)
  Mild 3 2.1

  Moderate 28 19.4

  Severe 40 27.8

  Profound 71 49.3

  Unsure or do not know 2 1.4

Current level of training or practice
  Student in health professional school 47 37.6

  Residency or fellowship 13 10.4

  Graduated school & completed clinical training 51 40.8

  No longer in school, did not graduate 2 1.6

  Did not begin health professional school 12 9.6

Current year at school for those who are in school (n = 44)
  Year: First 12 27.3

  Second 6 13.6

  Third 11 25.0

  Fourth 7 15.9

  Fifth 0 0

  Other 8 18.2

Table 2  The current or intended healthcare professions of 105 
respondents (including students and graduates)

Specialty n (%)

Medicine (Physicians) 36 34.3

Nursing (Nurse and Nurse Practitioner) 25 23.8

Audiology 17 16.2

Veterinary Medicine 6 5.7

Pharmacy 5 4.8

Physician Assistant 5 4.8

Dentistry 4 3.8

Physical Therapy 2 1.9

Occupational Therapy 2 1.9

Clinical Psychologist 2 1.9

Optometry 1 1.0

Total 105 100
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and stage (school, residency, employment); responses 
indicated variable use across all settings and stages.

With regard to time spent planning accommodations, 
in aggregate, more time was spent in planning accom-
modations in school when compared to residency, and 
more in residency than employment. For school-based 
accommodations, 98 respondents reported spending on 
average 2.1 h per week planning and navigating accom-
modations (range 0–30, median 1). For residency, 22 
respondents reported 0.9 h on average planning their 
accommodations (range 0–5, median 0). Time spent on 

employment-based accommodation planning was even 
lower with 45 respondents reporting 0.52 h (range 0–8, 
median 0) navigating workplace accommodations.

Accommodation satisfaction
For accommodation satisfaction, 101 respondents 
answered survey questions. Regarding accommodations 
in school, 51 (50%) reported that their accommodations 
experience met their needs “extremely well” or “very 
well,” while 28 (28%) reported being less satisfied with 
“slightly well” or “not satisfied;” 22% were neutral.

Of 25 respondents who trained in residency or 
fellowship, 13 (52%) reported being “extremely well” or 
“very well” satisfied, while 4 (16%) were “slightly” or “not 
satisfied.” The remaining 32% were neutral.

Among those who transitioned directly from school to 
employment, accommodation satisfaction was associated 
with success in obtaining employment (p = 0.022). The 
association between school satisfaction and success in 
obtaining employment was not statistically significant 
for those who entered residency between school and 
employment (p = 1.00).

We asked participants whether they worked with 
a DRP or disability office to assist with coordinating 
accommodations at each level of training or practice. Of 
104 respondents, 58 (56%) reported using a DRP to assist 
with accommodations during school. Five of 25 (20%) of 
respondents utilized a similar office or professional in 
residency, and 6 of 43 (14%) in employment. We found 
no significant association between use of a DRP and 
accommodation satisfaction (p = 0.216).

Respondents’ current or planned specialty of practice 
and patients served
One hundred and five out of 150 respondents (70%) 
reported their current or planned healthcare specialty; 
54 (51%) were categorized as primary or generalist care 
(Table 5), representing 22.2% of 36 physician and medi-
cal student respondents and 32% of 25 nurse and nurse 

Table 3  Self-reported final outcomes of 125 respondents’ 
applications to healthcare professional school, residency, and 
employment

Final application outcomes n (%)

School
  Accepted/admitted to program 100 80.0

  Wait-listed 1 0.8

  Application rejected 7 5.6

  Admitted; school subsequently rescinded acceptance 1 0.8

  Other 16 12.8

  Total 125 100

Residency or fellowship
  Accepted or matched 28 87.5

  Was not accepted or did not match 3 9.4

  Accepted off wait list 0 0.0

  Matched on scramble 1 3.1

  Accepted to residency/fellowship outside match program 0 0.0

  Total 32 100

Employment
  Offered a position; respondent accepted 49 80.3

  Offered a position; respondent did not accept 0 0.0

  Respondent was not offered a position 6 9.8

  No further contact after application(s) 2 3.3

  Other 4 6.6

  Total 61 100

Table 4  Types of accommodation used at each stage of education and practice (n = 111)a

a Respondents could select more than one accommodation and more than one stage, so responses do not total 111

Accommodation type School Residency Employment

None 70 15 38

Simple amplified stethoscope 39 6 13

Computer-assisted real-time (CART) captioning 39 4 7

Note-taking services in didactic settings 37 0 13

Sign language interpretation 29 5 8

Stethoscope modified 28 5 13

Modified surgical mask or equivalent substitution 9 2 4

Oral interpretation 5 0 2
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practitioner respondents. Six stated their current or 
future plans were unknown; of those, 5 reported graduat-
ing from their professional school, while 1 was still a stu-
dent at the time of the survey.

Among respondents in current practice, on average 
they described 33% (range 0–100, median 10) of their 
patients as DHH. Those in school or residency training 
anticipated that, on average, 32% (range 0–100, median 
20) of their future patients would be DHH.

Wellness
One hundred and five respondents completed the 
PHQ-2 screening questions. Seventeen (16%) screened 
positive, suggesting that these respondents were at 
higher current risk for depression; of those 17, 9 (9%) 
were students, residents, or fellows; 1 was a pre-
professional student; and 7 had completed training. 
Positive screens had a small, yet statistically significant 
association with lower accommodation satisfaction in 
school (χ2 (1, N = 90) = 3.92, P = 0.048); this association 
was not present with lower accommodation satisfaction 
in residency (p = 1.0). PHQ-2 score was not statistically 
significantly associated with profession (trichotomized as 
physician, nursing, and other profession).

Discussion
Existing healthcare disparities have been unmasked 
and exacerbated during the COVID-19 pandemic, 
which has also emphasized for many the benefits of 
retaining diverse clinicians [15]. In accordance, our study 
describes an under-recognized segment of the healthcare 
workforce: deaf and hard of hearing individuals and their 
experiences applying to and during health professional 
schools and training with accommodations. Building 
on a previous study of medical students and physicians 
[32], this study broadens the scope of inquiry to the 

larger DHH workforce by including other healthcare 
professionals, with nursing professionals representing 
about one-fourth of our respondents and physicians 
one-third. Interestingly, audiologists represented the 
third largest group, consistent with our anecdotal 
observations of DHH people becoming increasingly 
interested in hearing health. Respondents were mostly 
white, female, comfortable with English, with a severe to 
profound hearing loss. They varied by self-identification 
as well as comfort with signed communication, and 
included representation from minoritized groups (such 
as those who were LGBTQ, or immigrants or children of 
immigrants), reflecting diversity within the community of 
those with a hearing loss.

Most respondents were admitted to a health professions 
program, accepted into post-graduate training, and went 
on to full employment. While this trend is cautiously 
promising, more than one in ten respondents reported 
not being accepted to school or gaining employment, 
which we suspect is an underestimate since people 
who were not accepted may have exited the health 
professions, thus being less likely to be recruited into our 
survey, or may be reluctant to report this information. 
Importantly, accommodation satisfaction was associated 
with gaining employment for those moving directly 
from school to employment. It may be that students 
who are appropriately accommodated have more success 
and confidence in their abilities and as a result are 
better equipped to engage in accommodation-related 
discussions while seeking employment; there is also the 
possibility that more effective accommodations improve 
the quality of education and training, with subsequent 
positive effects on candidacy for successful entry into the 
workforce. Despite our findings of success, work remains 
to optimize DHH students’ capacity to successfully apply 
to healthcare professional schools.

Consistent with previous findings, there was wide 
variation in accommodation need, satisfaction, and 
utilization of accommodations, and in engagement with 
a DRP, affirming that DHH people cannot be addressed 
as a uniform population [37]. Only about half of 
participants reported satisfaction with accommodations, 
suggesting that some accommodations may not meet 
the needs of individuals who are DHH in school or 
postgraduate training. Additionally, accommodation use 
may be a burden for some students. For example, while in 
school, participants invested a mean of 2 personal hours 
weekly to manage their accommodations (range 0–30 h), 
raising concerns that DHH students may be burdened 
with additional administrative duties beyond the already 
taxing role of navigating professional studies. Notably, 
our finding parallels those from a study conducted 
nearly a decade ago, in which respondents reported a 

Table 5  DHH health professionals and students categorized by 
current or planned future practice type (primary care /generalist 
practice vs. subspecialty practice)

Primary care 
or generalist 
practice

Specialty 
practice

Undecided or 
not applicable

Total

Physicians 8 27 1 36

Nursing 
(nurses 
and nurse 
practitioners)

9 14 2 25

All other 
health 
professionals

37 7 0 44

Total 54 48 3 105
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mean weekly time investment of 1.3 h [32]. New to this 
study was the inquiry about the use of a DRP to assist 
with the accommodations process. Approximately 
half of respondents reported working with a DRP in 
school. The use of a DRP to assist with accommodation 
management dwindled in post graduate education and 
into employment. The lack of a specialized DRP who 
understands the health professions environment is a 
noted barrier to success in the AAMC report on disability 
in medicine [21]. It may be that the lack of specialization 
in accommodations in clinical settings, and subsequent 
mismatch between accommodation need and approved 
accommodations, is driving the lack of statistical 
association between DRP use and accommodation 
experience as identified in our analyses.

Most participants reported an intention to work or 
are currently working in primary or generalist care 
(including nurses, pharmacists, and other HCP in 
addition to physicians, also reflected in specialty choices 
within professions as reported in Table  5), a lower 
percentage than reported in the previous study [32]. This 
difference may be reflective of the smaller number of 
physician participants in this study, compared to previous 
investigations focusing solely on physicians. Despite 
this decline, our findings support recent scholarship on 
the association between students with sensory/physical 
disabilities and match to primary care [19].

To our knowledge, no data exist on the number of 
physicians who serve the DHH population; however, 
respondents here report that approximately one third of 
their patients are, or will be, DHH. This estimate is double 
that of the general population of patients who are DHH 
(15%) [38], suggesting that DHH health care providers 
may fill an unmet need for patient communication 
concordance in the broader DHH population. Previous 
studies suggest that clinician-patient race and language 
concordance have the potential to reduce barriers in 
access to care, improve patient care and adherence, and 
reduce healthcare disparities [37, 39]. It is possible that 
these same benefits could occur in DHH physician-
patient concordant care. This study did not address 
whether clinicians and students who are DHH have 
an interest in working with other minoritized patient 
populations, though this question should be explored in 
future work.

Another concern warranting further exploration is 
the potential current risk for depression among some 
respondents. In the 2013 study only 2 participants 
screened as at-risk for depression, while the current 
study identified 17 participants at risk; though this was 
not specific to one particular profession. Interestingly, 
we found a small and statistically significant association 
between positive depression screening and lower 

accommodation satisfaction for those in school, a finding 
that has not been explored thus far in the literature to 
our knowledge. While our analyses were not designed to 
investigate causality, it is feasible that dissatisfaction with 
accommodations or the need to invest significant time 
in their management could contribute to concerns about 
the risk of depression.

Taken together, these findings implore healthcare 
educational institutions to provide focused support 
for healthcare professional students with disabilities in 
the form of disability resource expertise, evaluation of 
accommodation efficacy informed by the learner, and 
a devoted disability resource professional to facilitate 
accommodations, relieving students of that duty and 
allowing them to devote their time to education and 
training as future healthcare practitioners. By providing 
high-quality effective accommodations, specific to the 
learner, healthcare professional programs can enhance 
the educational pathway to a diverse workforce by 
recruiting, supporting, and graduating learners with 
disabilities. Recommendations to this end have already 
been published for medical schools’ technical standards 
and residency programs’ disability policies, yet are 
disproportionately implemented [24–29]. Additionally, 
in describing the DHH workforce, and their use of 
accommodations, preclinical students that are DHH may 
realize a pathway to health professions that has not been 
well described or investigated.

These results must be interpreted in light of their limi-
tations. As an online survey delivered among professional 
networks, self-selection and decisions not to respond 
to all questions impact our ability to generalize each 
response to the full population of DHH people in health-
care. Sampling bias may also account for the high pro-
portion of female respondents. As previously noted, we 
do not yet have longitudinal data from a nationally rep-
resentative set describing healthcare professionals who 
are DHH, especially since many acquire a disability later 
in life after attaining employment; we cannot extrapolate 
from our results to those with late-onset hearing loss. 
Those in school or practice were possibly more likely to 
answer, and our results cannot adequately describe those 
who were not accepted. The small number of respond-
ents who were in or completed residency or fellowship 
challenges our ability to describe that career stage within 
our results. Our methodology precludes incorporation of 
perspectives from education administrators or employ-
ers on accommodations. Similarly, we are unable to verify 
participants’ reports on their work with patients who are 
DHH, examine the impact of concordance of communi-
cation or deafness on patient care, or describe patients’ 
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or non-DHH professional colleagues’ perspectives on 
such concordant care.

Our findings support and build on previous results. 
Further research, including qualitative approaches, 
is needed to explore the drivers of success for people 
who are DHH, including accommodations, the 
types and utilization of DRPs, education quality, and 
wellness, as educational experiences prior to healthcare 
professional school. This work should consider the 
intersectional experiences of people with disabilities [40]. 
It is also essential that school networks and accrediting 
organizations add disability items to their demographic 
collection systems so that DHH people can be identified 
and described more rigorously beyond our sampling 
methodology. The AAMC has already added disability 
items to their second-year and graduating medical 
student questionnaires.

Conclusions
DHH healthcare students and professionals are 
increasingly represented across the workforce. 
Accommodation satisfaction was associated with 
obtaining employment and with the current risk of 
mental health concerns. By incorporating expert DRPs 
and enhancing accommodation quality, educators 
and employers can better meet the access needs of its 
learners and elevate the diversity and wellness of our 
healthcare workforce, and the quality of concordant care 
to members of the DHH community.

Abbreviations
AAMC: Association of American Medical Colleges; DHH: deaf and hard of 
hearing; DRP: Disability resource providers; U.S.: United States.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12909-​022-​03403-w.

Additional file 1. 

Authors’ contributions
The author(s) read and approved the final manuscript.

Authors’ information
CM is an associate professor of internal medicine and associate residency 
program director at Dell Medical School at the University of Texas at Austin. 
He is President of the Association of Medical Professionals with Hearing Losses 
and a researcher with the Center for a Diverse Healthcare Workforce at the 
University of California, Davis.
LM is an assistant professor of family medicine at the University of Michigan 
Medical School, PI of the DocsWithDisabilities Initiative, and a researcher with 
the Center for a Diverse Healthcare Workforce at the University of California, 
Davis.
MN is a research data analyst at Weill Cornell Medicine.
Kate Panzer is a medical student at the University of Michigan, Ann Arbor.
TLF is Professor of Medicine and the Director of the Center for a Diverse 
Healthcare Workforce at the University of California, Davis.

Funding
This work is supported by the Health Resources and Services Administration 
(HRSA) of the U.S. Department of Health and Human Services (HHS) as part 
of an award totaling $ 3,791,026 with 0% financed with non-governmental 
sources. The contents are those of the author(s) and do not necessarily 
represent the official views of, nor an endorsement, by HRSA, HHS or the 
U.S. government. For more information, please visit HRSA.​gov. The funding 
organization was not involved in study design, or the collection, analysis, or 
interpretation of data. The funding organization provided brief manuscript 
revision comments for clarity.

Availability of data and materials
The datasets during/and or analyzed during the current study are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved as exempt by the institutional review boards at UT 
Health San Antonio, the University of Michigan at Ann Arbor, and University of 
California, Davis Health.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Internal Medicine, Dell Medical School at the University 
of Texas at Austin, 1601 Trinity St, Bldg B, Austin, TX 78712, USA. 2 Center 
for a Diverse Healthcare Workforce, University of California, Davis, School 
of Medicine, Sacramento, CA, USA. 3 Department of Family Medicine, University 
of Michigan Medical School, 1018 Fuller St., Ann Arbor, MI 48104‑1213, USA. 
4 General & Internal Medicine, Weil Cornell Medicine, 420 E 70th St., New 
York, NY 10021, USA. 5 Department of Internal Medicine, UC Davis School 
of Medicine, 4610 X Street, #4101, Sacramento, CA 95817, USA. 

Received: 19 August 2021   Accepted: 24 April 2022

References
	1.	 Blackwell, DL, Lucas JW, Clarke TC. Summary health statistics for U.S. 

adults:10. National health interview survey, 2012 (PDF). National Center 
for Health Statistics. Vital Health Stat. 2014;10(260). Accessed 14 Apr 2020. 
https://​www.​cdc.​gov/​nchs/​data/​series/​sr_​10/​sr10_​260.​pdf

	2.	 Steinberg AG, Wiggins EA, Barmada CH, Sullivan VJ. Deaf women: experi-
ences and perceptions of healthcare system access. J Women’s Health. 
2002;11(8):729–41.

	3.	 Iezzoni LI, O’Day BL, Killeen M, Harker H. Communicating about health 
care: observations from persons who are deaf or hard of hearing. Ann 
Intern Med. 2004;140(5):356–62.

	4.	 Camposa V, Cartes-Velásquezb R, McKeec M. Oral health and dental care 
in deaf and hard of hearing population: a scoping review. Oral Health 
Prev Dent. 2020 Jun 1;18:417–26.

	5.	 Fellinger J, Holzinger D, Pollard R. Mental health of deaf people. Lancet. 
2012;379:1037–44. https://​doi.​org/​10.​1016/​S0140-​6736(11)​61143-4.

	6.	 McKee MM, Winters PC, Sen A, Zazove P, Fiscella K. Emergency depart-
ment utilization among Deaf American Sign Language users. Disabil 
Health J, 2015;8(4):573–8. PMCID: PMC4570852.

	7.	 Olufemi TA. Depression and individuals with hearing loss: a systematic 
review. J Psychol Psychother. 2017;7:5.

	8.	 Kim SY, Kim HJ, Park EK, Joe J, Sim S, Choi HG. Severe hearing impairment and 
risk of depression: a national cohort study. PLoS One. 2017;12(6):e0179973.

	9.	 Kushalnagar P, Moreland CJ, Simons A, Holcomb T. Communication 
barrier in family linked to increased risks for food insecurity among 
deaf people who use American sign language. Public Health Nutr. 
2018;21(5):912–6.

https://doi.org/10.1186/s12909-022-03403-w
https://doi.org/10.1186/s12909-022-03403-w
http://hrsa.gov
https://www.cdc.gov/nchs/data/series/sr_10/sr10_260.pdf
https://doi.org/10.1016/S0140-6736(11)61143-4


Page 9 of 9Moreland et al. BMC Medical Education          (2022) 22:345 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	10.	 Berman BA, Jo A, Cumberland WG, Booth H, Britt J, Stern C, Zazove P, 
Kaufman G, Sadler GR, Bastani R. Breast cancer knowledge and practices 
among D/deaf women. Disabil Health J. 2013;6(4):303–16. https://​doi.​
org/​10.​1016/j.​dhjo.​2013.​05.​001. Epub 2013 Jun 30. PMID: 24060253; 
PMCID: PMC6557414.

	11.	 Zazove P, Meador H, Reed B, Sen A, Gorenflo D. Cancer prevention 
knowledge of people with profound hearing loss. J Gen Intern Med, 
2009;24(3):320–6. PMCID: PMC2642565.

	12.	 McKee M, Schlehofer D, Cuculick J, Starr M, Smith S, Chin NP. Perceptions 
of cardiovascular health in an underserved community of deaf adults 
using American Sign Language. Disabil Health J. 2011;4(3):192–7. https://​
doi.​org/​10.​1016/j.​dhjo.​2011.​04.​001. Epub 2011 May 14. PMID: 21723526; 
PMCID: PMC3378999.

	13.	 Hanass-Hancock J, Satande L. Deafness and HIV/AIDS: a systematic review 
of the literature. Afr J AIDS Res. 2010;9(2):187–92.

	14.	 Spellun AH, Moreland CJ, Kushalnagar P. Young deaf adults’ knowledge of 
human papillomavirus and human papillomavirus vaccine’s effectiveness 
in preventing cervical, anal, penile, and oral cancer. J Pediatr Adolesc 
Gynecol. 2019;32(3):293–9.

	15.	 Moreland CJ, Ruffin CV, Morris MA, McKee M. Unmasked: How the COVID-
19 Pandemic Exacerbates Disparities for People With Communication-
Based Disabilities. J Hosp Med. 2021; 16(3):185–188. https://​doi.​org/​10.​
12788/​jhm.​3562. Epub ahead of print. PMID: 33617440.

	16.	 McKee MM, Smith S, Barnett S, Pearson TA. Commentary: what are 
the benefits of training deaf and hard-of-hearing doctors? Acad Med. 
2013;88(2):158–61.

	17.	 McKee MM, Barnett SL, Block RC, Pearson TA. Impact of communication 
on preventive services among deaf American sign language users. Am J 
Prev Med. 2011;41(1):75–9.

	18.	 Meeks LM, Poullos P, Swenor BK. Creative approaches to the inclusion of 
medical students with disabilities. AEM Educ Train. 2020;4(3):292.

	19.	 Meeks LM, Plegue M, Swenor BK, et al. The performance and trajectory 
of medical students with disabilities: results from a multisite, Multicohort 
Study. Acad Med. 2021;96(11s):S209–10. https://​doi.​org/​10.​1097/​ACM.​
00000​00000​004271.

	20.	 Marrast LM, Zallman L, Woolhandler S, Bor DH, McCormick D. Minority 
physicians’ role in the care of underserved patients: diversifying the physi-
cian workforce may be key in addressing health disparities. JAMA Intern 
Med. 2014;174(2):289–91.

	21.	 Meeks LM, Jain N. Accessibility, inclusion, and action in medical educa-
tion: lived experiences of learners and physicians with disabilities. March 
2018, AAMC. Washington, DC.

	22.	 Meeks LM, Case B, Stergiopoulos E, Evans BK, Petersen KH. Structural 
barriers to student disability disclosure in US-allopathic medical schools. J 
Med Educ Curric Dev. 2021;8:23821205211018696.

	23.	 Argenyi M. Technical standards and deaf and hard of hearing medical 
school applicants and students: interrogating sensory capacity and 
practice capacity. AMA J Ethics. 2016;18(10):1050–9.

	24.	 Meeks LM, Moreland C. How should we build disability-inclusive medical 
school admissions? AMA J Ethics. 2021;23(12):987–94.

	25.	 Stauffer C, Case B, Moreland CJ, Meeks LM. Technical standards from 
newly established medical schools: a review of disability inclusive prac-
tices. J Med Educ Curric Dev. 2022;9:23821205211072763.

	26.	 Zazove P, Case B, Moreland C, Plegue MA, Hoekstra A, Ouellette A, et al. 
US medical schools’ compliance with the Americans with disabilities act: 
findings from a national study. Acad Med. 2016;91(7):979–86.

	27.	 Meeks LM, Jain NR, Moreland C, Taylor N, Brookman JC, Fitzsimons M. 
Realizing a diverse and inclusive workforce: equal access for residents 
with disabilities. J Grad Med Educ. 2019;11(5):498–503.

	28.	 Meeks LM, Taylor N, Case B, Stergiopoulos E, Zazove P, Graves L, McKee M, 
Swenor BK, Salgat A, Cerilli C, Joshi H. The unexamined diversity: disability 
policies and practices in US graduate medical education programs. J 
Graduate Med Educ 2020;12(5).

	29.	 Meeks LM, Taylor N, Case B, Stergiopoulos E, Zazove P, Graves L, McKee M, 
Swenor BK, Salgat A, Cerilli C, Joshi H. The unexamined diversity: disability 
policies and practices in US graduate medical education programs. J 
Grad Med Educ. 2020 1;12(5).

	30.	 Meeks LM, Pereira-Lima K, Frank E, Stergiopoulos E, Ross KE, Sen S. Pro-
gram access, depressive symptoms, and medical errors among resident 
physicians with disability. JAMA Netw Open. 2021;4(12):e2141511. 
https://​doi.​org/​10.​1001/​jaman​etwor​kopen.​2021.​41511.

	31.	 Meeks LM, Plegue M, Swenor BK, et al. The performance and trajectory 
of medical students with disabilities: results from a multisite, Multicohort 
Study. Acad Med. 2022;97(3):389–97. https://​doi.​org/​10.​1097/​ACM.​00000​
00000​004510.

	32.	 Moreland CJ, Latimore D, Sen A, Arato N, Zazove P. Deafness among 
physicians and trainees: a national survey. Acad Med. 2013;88(2):224–32.

	33.	 Association of Medical Professionals with Hearing Loss (AMPHL). www.​
amphl.​org. Accessed 8 Aug 2021.

	34.	 The Coalition for Disability in Health Science Education. https://​www.​
hsmco​aliti​on.​org/. Accessed 8 Aug 2021.

	35.	 The Society for Physicians with Disabilities. https://​www.​physi​cians​withd​
isabi​lities.​org/. Accessed 8 Aug 2021.

	36.	 Kroenke K, Spitzer RL, Williams JB. The patient health Questionnaire-2: 
validity of a two-item depression screener. Med Care. 2003;1:1284–92.

	37.	 Alsan M, Garrick O, Graziani GC. Does diversity matter for health? Experi-
mental evidence from Oakland. Am Econ Rev. 2019;109(12):4071–111.

	38.	 Agrawal Y, Platz EA, Niparko JK. Prevalence of hearing loss and differences 
by demographic characteristics among US adults: data from the National 
Health and nutrition examination survey, 1999-2004. Arch Intern Med. 
2008;168(14):1522–30.

	39.	 Greenwood BN, Hardeman RR, Huang L, Sojourner A. Physician-patient 
racial concordance and disparities in birthing mortality for newborns. 
Proc Natl Acad Sci, 2020 17:201913405. https://​doi.​org/​10.​1073/​pnas.​
19134​05117. Online ahead of print. PMID: 32817561

	40.	 Silver JK, Bean AC, Slocum C, Poorman JA, Tenforde A, Blauwet CA, et al. 
Physician workforce disparities and patient care: a narrative review. 
Health Equity. 2019;3(1):360–77.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1016/j.dhjo.2013.05.001
https://doi.org/10.1016/j.dhjo.2013.05.001
https://doi.org/10.1016/j.dhjo.2011.04.001
https://doi.org/10.1016/j.dhjo.2011.04.001
https://doi.org/10.12788/jhm.3562
https://doi.org/10.12788/jhm.3562
https://doi.org/10.1097/ACM.0000000000004271
https://doi.org/10.1097/ACM.0000000000004271
https://doi.org/10.1001/jamanetworkopen.2021.41511
https://doi.org/10.1097/ACM.0000000000004510
https://doi.org/10.1097/ACM.0000000000004510
http://www.amphl.org
http://www.amphl.org
https://www.hsmcoalition.org/
https://www.hsmcoalition.org/
https://www.physicianswithdisabilities.org/
https://www.physicianswithdisabilities.org/
https://doi.org/10.1073/pnas.1913405117
https://doi.org/10.1073/pnas.1913405117

	Exploring accommodations along the education to employment pathway for deaf and hard of hearing healthcare professionals
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Barriers for DHH people
	Concordant and culturally informed care
	Barriers to healthcare professions education

	Methods
	Results
	Respondents
	Outcome of applications to school and residency
	Accommodations
	Accommodation satisfaction
	Respondents’ current or planned specialty of practice and patients served
	Wellness

	Discussion
	Conclusions
	References


