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Abstract

Persons with disabilities (PWD) often require special accommodations and more comprehensive healthcare yet frequently have
encounters with physicians who are unprepared to provide tailored and complete care. A multipronged disability awareness
curriculum for second-year medical students was implemented, including content on disability etiquette, patient-centered and
interprofessional learning sessions for individuals with physical disabilities and intellectual and developmental disabilities,
and a debriefing session with physiatrists. The objective of this study was to utilize a mixed methods approach to evaluate the
disability awareness curriculum in undergraduate medical education (UME). Assessment was conducted using course evalu-
ations, pre- and post-surveys including the Attitudes and Perspectives Towards Persons with Disabilities (APPD) scale and
Multidimensional Attitudes Scale Toward Persons with Disabilities (MAS), and student focus groups. The mean scores from both
the APPD (2.11+0.43 pre-score vs. 1.7+0.39 post-score) and MAS (2.45 +0.43 pre-score vs. 2.25+0.55 post-score) indicate
the curriculum improved medical students’ attitudes toward PWD (p <0.05), with lower numbers representing more favorable
attitudes. After completing the curriculum, medical students’ attitudes were comparable to those of doctor of physical therapy
(DPT) students. Qualitative analysis from focus groups highlighted four major themes: education, comfort level, impact on future
practice, and disability differences. This curriculum has potential as a valuable framework for delivering effective disability
education to medical students to prepare future physicians to serve PWD and their unique needs. It meets core competencies,
provides an opportunity to learn in interprofessional environments, and integrates PWD into the educational process.
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Introduction

Over one quarter of adults in the USA have a disability
that impacts overall health, making persons with disabili-
ties (PWD) the largest minority group who requires skilled
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medical services [1, 2]. Due to their challenges and com-
plex medical needs, PWD require unique accommodations
in their healthcare, yet they are more likely to have a clinical
encounter where their healthcare provider does not carefully
listen to them, show respect, or perform a comprehensive
physical examination [3]. One study found that only 40.7%
of physicians were comfortable providing quality care to
PWD, and just 56.6% were welcoming to those with a dis-
ability [4]. Physicians perceive the lack of accessible facili-
ties and equipment to be barriers to their ability to provide
care for PWD in general and those with mobility impair-
ments, specifically [5, 6]. Other barriers that have been
noted include limited resources for communication, limited
knowledge and experience, challenges within the healthcare
system, and provider bias [4, 7]. Many PWD develop condi-
tions that could be avoided if managed with effective care
[8]. Furthermore, disability professionals, those who have
dedicated work with PWD or about disability, have both
explicit and implicit preferences for nondisabled people [9].
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These findings of bias and discomfort with PWD emphasize
the need to ensure adequate disability awareness education
across the medical education continuum.

Undergraduate medical education (UME) offers an early
opportunity to address the skills and attitudes required of
physicians to effectively care for this population. However,
the proportion of American medical schools that include
a disability awareness curriculum may be as low as 23%,
which results in a sense of unpreparedness among medical
students in caring for PWD [10, 11]. Further complicating
this lack of preparation and training, conflicting views on
how to define disability awareness programs exist [10]. The
Association of American Medical Colleges (AAMC) allows
medical schools academic freedom in determining how to
incorporate cultural competency, healthcare disparities, and
treatment of PWD into curricula [12]. For example, some
schools utilize standardized patients to simulate physical
examination skills and communication with a PWD, while
others have incorporated structured clinical examinations
during clerkship years with PWD to give students hands-
on experience with this population [3, 13]. Currently, there
is no appreciable disability curriculum that is followed by
all medical schools and/or fully encompassing of how to
approach care for PWD [14].

Further complicating the challenges of providing disabil-
ity education is the fact that disability comes in a variety
of forms. The Centers for Disease Control and Prevention
classify disability into six categories, (1) mobility, (2) cogni-
tion, (3) independent living, (4) hearing, (5) vision, and (6)
self-care, with impairments in mobility and cognition each
affecting approximately 12% of US adults [2]. Due to the
unique needs of PWD within each category, comprehensive
disability awareness curricula are challenging to implement
within already crowded medical school curricula.

Recently, we reported on Come Roll with Me (CRWM), a
curriculum designed to increase awareness of and empathy
toward PWD, specifically wheelchair users [15]. Qualitative
evaluation of this experience showed that medical students
displayed increased awareness of barriers that wheelchair
users experience when accessing healthcare and greater
empathy toward wheelchair users. Doctor of physical ther-
apy (DPT) students, who served as interprofessional peer
educators and instructed medical students about wheelchair
mobility and transfers, also reported improved attitudes
toward wheelchair users even after having completed two-
thirds of a curriculum replete with content related to dis-
ability as mandated by the profession’s accreditation body
[16]. The success of CRWM may be attributable to the use
of previously proven education strategies such as the use of
wheelchair users as facilitators [17, 18] and interprofessional
peer-assisted learning [19-21]. CRWM focused on physical
disability, which represents the greatest fraction of PWD
but is not inclusive of all disability types [2]. The purpose
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of this study was to expand upon CRWM to develop, imple-
ment, and evaluate through a mixed methods approach a
multicomponent disability awareness curriculum within a
UME preclinical course. We hypothesized medical students’
attitudes toward PWD would improve after completing this
disability awareness curriculum.

Materials and Methods
Disability Awareness Curriculum

The Musculoskeletal and Skin Module is a 6-week course
in the second year of the preclinical phase of the organ
system-based curriculum at the Marnix E. Heersink School
of Medicine [22]. The course provides instruction on the
normal and abnormal functions of the integumentary, skel-
etal, and muscular systems as well as a survey of the most
common rheumatologic diseases and pharmacotherapy for
these conditions. Curricular elements embedded within
the module guide students in meeting the course learning
objective “Develop empathy for patients with disabilities”
(Table 1). Some elements including “Come Roll with Me”
were piloted in 2021 [15] and then expanded upon for the
2022 course reported here.

First, students were provided a didactic lecture on com-
munication etiquette when interacting with PWD. The
objectives for this lecture included: (1) Discuss unique con-
siderations for PWD, (2) consider the impact of implicit
biases toward PWD, (3) discuss patient-centered commu-
nication strategies, and (4) develop empathy for patients
with disabilities. Second, students participated in CRWM,
a 2-h interprofessional experience that utilizes DPT stu-
dents and wheelchair users from the community to teach
medical students about communication with and health
disparities experienced by individuals with physical dis-
abilities [15]. Third, students spent 2 h at a local non-profit
organization, United Ability, which provides day activities
for individuals with intellectual and developmental dis-
abilities (IDD). While at United Ability, students engaged
in one of three activities: (1) destigmatizing going to the
doctor, (2) preparing a healthy meal, or (3) exercise. Stu-
dents performed (1) by discussing common scenarios that
would require going to the doctor and role playing these
conversations or listening to participant concerns about
seeking medical care; students attempted to establish trust
and build rapport with participants in a safe space. For pre-
paring a healthy meal, students assisted participants with
preparing oatmeal using a variety of ingredients and top-
pings. For the exercise activity, participants engaged in
bowling, basketball, and a dance party. Each activity pro-
vided opportunities for communication, promoting healthy
living, and/or developing fine motor skills.
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Table 1 Disability curricular elements
Activity Description Length
Didactic lecture Communication etiquette with PWD 1h
Come Roll with Me Interprofessional experience with DPT students and wheelchair users from the community to learn about 2h
health disparities for PWD

United Ability One of three activities at a local non-profit agency that provides day services for IDD: 2h

1) Destigmatizing going to the doctor

2) Prepare a healthy meal

3) Exercise
Debrief Small group debrief led by faculty in the Department of Physical Medicine and Rehabilitation 1.5h
Patient presentations Two large group patient presentations associated with content on muscle disease and skeletal dysplasia 2h

PWD persons with disabilities, DPT doctor of physical therapy, /DD intellectual and developmental disability

Following completion of CRWM and the United Ability
experience, students participated in a small group debrief
led by faculty in the Department of Physical Medicine and
Rehabilitation. Finally, students attended two 1-h, large-group
patient presentations associated with content on muscle dis-
ease and skeletal dysplasia. For the myopathy patient presen-
tation, individuals from the community with differing muscle
diseases presented their experiences and diagnoses. For the
skeletal dysplasia patient presentation, a pediatric patient with
achondroplasia and her guardian discussed their experiences
with healthcare and clinical trials for the drug vosoritide [23,
24]. Each patient presentation concluded with a session debrief
for students to reflect with one another on the encounter.

Recruitment and Survey Distribution

Wheelchair users were recruited to participate in CRWM
by one author (C.C.) who works as a physical therapist at
a local Wheelchair and Seating Clinic. Participants were
invited by email to assist with CRWM as a facilitator and
were compensated with $100 USD for each day of participa-
tion. Funding was provided by the Office of Undergraduate
Medical Education. Wheelchair users were former patients
of C.C. or employees of the university, and each has a long-
standing partnership with the CRWM community program.

While enrolled in the 2022 Musculoskeletal and Skin
Module, second-year medical students were invited to par-
ticipate in a research study to evaluate the impact of a dis-
ability awareness curriculum embedded within the course.
A verbal invitation was made during the course introduc-
tion by the course director, and two follow-up invitations
were distributed via email to the class. Second-year DPT
students participated in CRWM as interprofessional peer
educators. DPT students were invited to participate in the
research study through verbal invitation by a study author
followed by two invitations distributed via email to the class.
Students who consented to participation and completed both
the pre- and post-survey were provided a research incentive
in the amount of $10.00 USD.

Participating students were provided a link to a Qual-
trics (Provo, UT) survey, which included one item asking
students to consent to their participation in the research
study, the 14-item Attitudes and Perspectives Towards
Persons with Disabilities (APPD) Scale [25], and the
34-item Multidimensional Attitudes Toward Persons
with Disabilities Scale (MAS) [26]. The newly devel-
oped APPD, which measures individuals’ social attitudes
toward PWD using four subdomains, community integra-
tion, discomfort, charitability, and sense of burdening, is
reported to have good internal consistency (Cronbach’s
a=0.84 with scales ranging from 0.64 to 0.85), content
validity, and construct validity [25]. The MAS, which
measures attitudes toward PWD in three domains, affect,
cognition, and behavior, also has good internal consist-
ency (Cronbach’s a of all domains ranged from 0.83 to
0.90), content validity, and construct validity as well as
concurrent validity [26]. This scale aims to assess situ-
ational attitudes upon meeting a person with a physical
disability for the first time. The pre-survey link was dis-
tributed to medical students during the first week of the
Musculoskeletal and Skin course and to DPT students
two weeks prior to CRWM. The post-survey link was
distributed to medical students after completion of the
6-week course and to DPT students immediately follow-
ing CRWM. The study was granted approval by the UAB
Institutional Review Board (Protocol #300007921).

Focus Groups

Among the medical students who participated in the disa-
bility awareness curriculum, twelve individuals were agree-
able to attend one of two semi-structured focus groups to
better understand which elements of the curriculum were
most impactful and why. These focus group participants
were provided a research incentive in the amount of $20.00
USD. Both the survey and focus group incentives were
provided from departmental funds available to the corre-
sponding author.
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Focus group sessions were held on Zoom (San Jose, CA),
limited to 1 h in length, and led by one investigator expe-
rienced in leading focus groups (D.H.L.). Questions were
derived to explore experiences, perceptions, and reflection
of integrated activities. The focus groups were recorded and
then transcribed verbatim (Research Transcriptions, Lake-
wood Ranch, FL). One hundred eighteen minutes of content
was used for analysis.

Data Analysis

Quantitative data obtained from student survey responses
were exported from Qualtrics and analyzed with Microsoft
Excel. Student’s T-test was used to compare mean Likert
scale responses for medical and DPT students before and
after the study intervention. Significance was set at p <0.05.
Cronbach’s o was used to assess the internal reliability of
each scale.

A constructivist grounded theory approach was utilized to
carry out a thematic analysis of the focus group transcripts.
This approach is often used in education to create a new the-
ory regarding a phenomenon using inductive reasoning from
qualitative data. It differs from classical grounded theory
approaches as the researchers are not neutral observers. With
constructivist grounded theory, there is an underlying assump-
tion that involvement of the researchers seeking data from par-
ticipants is what creates the data and enriches the meaning of
data in the context of the participants’ voices [27].

Two authors (T.S. and A.P.) independently read and
coded the transcripts using NVIVO (QRS International,
Burlington, MA). Open coding was used to identify themes
and subthemes by each researcher. A third author (W.S.B)
reviewed codes and facilitated discussion to resolve dis-
crepancies prior to generation of a final codebook [28]. The
authors set a coding agreement threshold of at least 90% to
achieve credibility of data. T.S. and A.P. then independently
re-coded the transcript using the final codebook. Intercoder
agreement was calculated with NVIVO. The mean Kappa
coefficient was 0.37, and percent agreement was 96.8%.

Results
Quantitative Evaluation of Medical Students’ Attitudes

Of 172 medical students enrolled in the 2022 Musculo-
skeletal and Skin Module who participated in the disability
awareness curriculum, 61.6% (N=106) and 59.3% (N=102)
completed the pre- and post-surveys, respectively. The
DPT cohort included 52 students; 82.7% (N=43) and 75%
(N=39) completed the pre- and post-surveys, respectively.
Response rates exceeded recent recommendations for medi-
cal education research [29].

The APPD Scale was administered to medical and DPT
students with Cronbach’s «=0.79. Prior to their engagement
with the disability awareness curriculum, medical students
demonstrated significantly lower baseline attitudes toward
PWD relative to their DPT peers (Table 2). Medical stu-
dents’ attitudes in all four subdomains of the APPD signifi-
cantly improved and were equivalent to those of the DPT
students after participation in the curriculum. No changes
were observed in DPT student attitudes, likely due to their
prior curricular coursework related to disability awareness,
especially regarding environmental barriers and facilitators.

Internal reliability of the MAS as measured by Cron-
bach’s o was 0.88. Participation in a disability awareness
curriculum closed the observed baseline gap in attitudes
between medical and DPT students in a manner similar to
that observed by the APPD Scale (Table 3). Medical stu-
dents demonstrated improved attitudes in two of the three
domains of the MAS: affect and cognition.

Qualitative Assessment of Disability
Awareness Curriculum

A subset of medical students participated in one of two semi-
structured focus groups to evaluate the disability awareness
curriculum and its impact on students. Qualitative analy-
sis yielded four major themes: education, comfort level,
impact on future practice, and disability differences. Table 4

Table 2 Attitudes and perspectives towards persons with disabilities (APPD) scale

DPT students MD students MD vs. DPT (p-value)

Pre Post p-value Pre Post p-value Pre Post
Community integration 1.34 (0.40) 1.30(0.40) 0.63 1.49 (0.48) 1.24(0.31) <0.001 0.08 0.34
Discomfort 1.46 (0.53) 1.58(0.46) 0.29 2.1(0.67) 1.60 (0.6) <0.001 <0.001 0.86
Charitability 2.70 (0.86) 2.64 (0.66) 0.74 3.17 (0.75 2.56 (0.61)  <0.001 0.001 0.58
Sense of burdening 1.78 (0.62) 1.79 (0.61) 0.91 2.06 (0.69) 1.79 (0.69)  0.001 0.02 0.96
Overall 1.73 (0.40) 1.74(0.32) 091 2.11(0.43) 1.7(0.39) <0.001 <0.001 0.62

DPT doctor of physical therapy, MD doctor of medicine

@ Springer



Medical Science Educator (2024) 34:561-569 565

Tal?le 3 Multidimensional DPT students MD students MD vs. DPT (p-value)

attitudes scale toward persons

with disabilities (MAS) Pre Post p-value Pre Post p-value Pre Post
Affect 2.67(0.77) 2.55(0.65) 0.47 2.66 (0.56) 2.42(0.68) 0.006 0.94 0.30
Cognition 1.90 (0.50) 2.02(0.42) 0.24 2.08 (0.52) 1.91(0.56) 0.02 0.05 0.26
Behaviors 2.28 (0.69) 2.42(0.53) 0.30 2.48 (0.70) 2.33(0.72) 0.11 0.11 0.46
Overall 2.35(0.54) 2.36 (0.44) 0.89 2.45(0.43) 2.25(0.55) 0.004 0.24 0.23

DPT doctor of physical therapy; MD doctor of medicine

provides the themes and subthemes that emerged from the
analysis and number of references that were coded to each
subtheme. All names provided in the following narrative
are pseudonyms to protect the identity of study participants.

Theme 1: Education Within the education theme, student
comments fell into five subthemes. First, students high-
lighted the benefits of small group interactions with PWD
and the opportunities to have real conversations with them:

The most impactful part was just being paired with the
person. I think being one on one gave me more expo-
sure than being in a group because it really put me on
the spot to interact with whoever I was paired with.
And, I got to know that person better and also some of
the struggles that they may have. (Jason)

Students also spoke of their desire to continue to learn
about disability and increase access to care for those patients
(Josiah) over the course of their training and professional ser-
vice. Students also spoke about the need to improve disability
education for other learner groups and settings:

I think [ Come Roll with Me] should be something that
happens in more settings than just medical students.
(Rashad)

The benefits of interprofessional education (IPE) and
working with DPT students were also noted by medical stu-
dents as an important educational outcome:

The PT students and faculty were really great and
really knowledgeable. It did make me realize how
much of a knowledge gap we have in terms of physical
therapy in general and a lot of other fields too. And
how much we are going to need to learn from and rely
on other healthcare professions. (Aaliyah)

In considering the disability awareness elements of the
course, medical student provided many suggestions for
improvements in the curriculum:

Nowhere in either of those modules was cerebral
palsy brought up, as well as a myriad of other very
common congenital MSK disabilities. So, I'd really
like to see that in the curriculum. (Sami)

Table 4 Themes and subthemes Theme

of qualitative analysis
Education

Comfort level

Impact on future practice

Disability differences

Subthemes No. references
Improving current curriculum 23
Continued education of self over time/training 7
Improving disability education in other settings/ 11
expand this to other learners/programs
Benefit of small group interactions 13
Interprofessional education (IPE) 18
Negative, unprepared for setting 11
Positive, grew from experience 38
Advocate for treating as humans in society 17
Inform on how they will practice in future 14
Every patient is unique and requires individualized 25
care
Ease of communication depending on disability 15
Difference in comfort level 12
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Theme 2: Comfort Level The second major theme to emerge
from focus groups was around the level of comfort students
felt with their educational settings and activities. Students
noted a mixture of both positive and negative experiences.
Positive experiences were associated with a sense of growth
from the experience:

1 feel like some of that anxiety I had before going
into it, I don’t feel as anxious anymore just because
I learned ways of communicating and making people
feel more comfortable. (Rylee)

Negative experiences were associated with students
feeling unprepared for the setting or interactions:

There were some parts of it where I just felt very
uncomfortable because I received no response and
sometimes I felt like I was being annoying or I was
talking to my partner in a way that he didn’t enjoy
me approaching him. I felt like I was not necessarily
making his day better. (Leah)

Theme 3: Impact on Future Practice How the curriculum
will impact future clinical practice was the third major theme
identified by qualitative analysis. Students spoke about the
need for each person to be cared for individually in a differ-
ent manner to best optimize their care (Sami) and the impor-
tance of including patients, regardless of their disability, in
their own care:

I think my takeaway was that even for patients
with disabilities, and regardless of how severe they
are, there’s still an important need for providers
to include patients in their care and meet patients
where they are. (Divya)

Advocacy for this patient population in healthcare and
in society was another subtheme:

We are to a large extent our patients’ biggest advo-
cates in the healthcare system. And I think that it’s
important for us to have an active role in being
cognizant of things that make big impacts on this
population so that we can better advocate for them
in our facilities and the way that care is delivered.
(Aaliyah)

Theme 4: Disability Differences The fourth theme identi-
fied in the analysis was around the differences between
individuals with physical disabilities and those with intel-
lectual and developmental disabilities. Most notably, stu-
dents discussed the challenges in communicating with
some individuals with IDD:
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My partner at United Ability used a communication
device...I have no idea what her diagnosis was, but
to get to interact with her using the communication
device was really cool for me and then I spent time
after looking into different types of communication
devices that allow nonverbal patients to communicate.
We were able to have conversations, and she was able
to answer my questions. I think I was able to engage
her as a human being a lot more. (Jacob)

Discussion

The purpose of this study was to evaluate a newly developed,
multicomponent disability awareness curriculum within
undergraduate medical education to address the unprepared-
ness of medical students to treat PWD [30]. This novel cur-
riculum was created by expanding the experiential CRWM
learning activity, which was previously implemented and
qualitatively found to increase awareness of PWD, to a
broader curriculum that encompassed a greater breadth of
disability types [15]. After participating in the expanded cur-
riculum, medical students reported significantly improved
attitudes toward PWD. In addition, qualitative analysis of
medical student focus groups supported an increased aware-
ness as well as the desire to learn more about how to treat
and advocate for PWD. Qualitative analysis also provided
suggestions for improving this new disability awareness
curriculum. Based upon these results, the investigators plan
to create more one-on-one experiences with PWD during
CRWM and provide more didactic content related to the
conditions represented by the participants at CRWM and
United Ability. Additional resources around disability eti-
quette and communication will also be provided to students.

Triangulation of data indicates that the medical students’
improved attitudes toward PWD are robust. The APPD [25]
and MAS [26] scales have good psychometric properties,
and both demonstrated that medical students’ overall atti-
tudes toward PWD significantly improved from baseline
to immediately after completing the disability awareness
curriculum. For the MAS, the behaviors subscale failed to
demonstrate a significant change within the medical student
population, likely reinforcing that behavioral change is a pro-
cess evolving from change in thought that requires additional
time to manifest. After completion of all disability curricular
elements, medical students’ overall and individual domain
scores for both scales were similar to those of DPT students,
which showed favorable attitudes prior to participating in
CRWM and remained constant after the event. The lower
baseline attitudes of medical students relative to their DPT
counterparts are likely a function of the differing curricula
of these health professions programs. Unlike US medical
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schools [31], DPT programs have multiple accreditation
elements that specifically address disability [16] within the
curriculum. Second-year DPT students who participated as
interprofessional peer educators during CRWM had already
completed most of the disability educational content in their
professional degree program, and they had worked with
PWD in both clinical and educational settings prior to this
experience. Second-year medical students, however, had
no formal curricular instruction around disability prior to
these experiences. Qualitative analyses further supported
improved medical student attitudes. Within the education
theme, data indicated the students’ desires for continued
learning about the care and medical management of PWD as
well as ways to improve their access to medical care. Medi-
cal students further expressed that they would advocate for
PWD and provide individualized care for them. In a recent
study involving focus groups of PWD, participants empha-
sized the need for greater advocacy and political engagement
to improve healthcare for PWD [32].

The use of proven educational strategies was essential to
the positive outcomes of the disability awareness curricu-
lum. Many components of the curriculum directly involved
PWD as facilitators or presenters. For example, wheelchair
users co-led each student group during CRWM, patients
with specific disabilities interacted with students during the
patient presentations, and some facilitators who led the Dis-
ability Debrief sessions had disabilities themselves. Direct
interactions with PWD have been shown to provide an ideal
learning environment for healthcare students [17], allowing
students to become aware and better understand patients’
own expertise in living with their disabilities [33]. Inter-
group contact theory (ICT) provides a framework to guide
interactions between PWD and healthcare students [18, 33].
ICT states that intergroup contact under specific conditions
can improve attitudes and reduce prejudice between major-
ity and minority groups. Prior work has demonstrated the
validity of ICT in augmenting healthcare students’ attitudes
toward PWD [15, 34]. While disability simulations tend to
distort what disability looks like by reinforcing outdated,
ableist ideas, learning from PWD eliminates any falsely cre-
ated representation of disability and allows for students to
see what disability looks like as a lived experience [35].

Another educational strategy employed by this curricu-
lum is peer-assisted learning (PAL). Medical students appear
to benefit from instruction from those who are equivalent in
terms of professional development [36, 37]. A systematic
review demonstrated that peer-to-peer (students of the same
cohort) and near-peer (students in the same profession but
the more senior student teaches the junior student) instruc-
tions are effective [38]. Recent literature provides several
successful examples of interprofessional PAL employed
as a teaching strategy among healthcare students [20, 21].
For example, one study used DPT and occupational therapy

students to effectively teach medical students about health-
care worker roles and responsibilities [39]. The current study
further supports the implementation of interprofessional
PAL. Coordinated utilization of PWD and interprofessional
peers is worthy of further exploration.

Chardavoyne et al. [30] and Kirshblum and colleagues
[34] have reported greater comfort among medical stu-
dents when interacting with PWD after having received
a disability curriculum in medical school. Results of this
study, however, indicate medical students’ comfort may vary
depending upon the type of disability. Medical students felt
comfortable communicating with PWD in the domain of
mobility but may have some discomfort in communicat-
ing with PWD who have communication deficits (theme,
comfort; subtheme, negative). A recent research study also
found that physicians working with more complex PWD
who have communication deficits felt less comfortable espe-
cially when taking a history, performing a physical exam,
and ascertaining a differential diagnosis [30]. Another study
found that physicians have more difficulty caring for patients
whose disability involves a communication impairment,
including those with IDD [40]. Intentional training on how
to communicate with individuals who have communication
deficits would likely be helpful for medical students since
IDD and hearing impairments comprise a significant portion
of overall disability [2].

Medical students expressed concern regarding the lack
of inclusion of specific diagnoses that are associated with
developmental and physical disabilities, such as cerebral
palsy, in their didactic curriculum. As medical schools
continue to shorten the preclinical curriculum and reduce
the breadth of specific diagnoses taught in the first 2 years,
this concern may persist [41-43]. One unintended outcome
of this disability awareness curriculum, though, was that
many students engaged in self-directed learning to under-
stand participant diagnoses of which they were unfamiliar.
Self-directed learning is a required curricular element for
allopathic medical schools [31] and is a core skill expected
of graduating medical students. While a reduction in the
number of specific diagnoses taught in shortened preclini-
cal curricula may continue in UME, it will be important to
ensure that experiential learning activities such as disability
education promote transferable skills such as self-directed
learning, empathy, and communication.

The evaluation of long-term outcomes of disability
awareness curricula in medical education will be required to
determine if improved comfort when interacting with PWD
extends to medically caring for this population. A recent
study showed that medical students who met individually
with a PWD to complete a brief social and medical his-
tory were more confident, skilled, comfortable, efficient,
and calm following the patient encounter [44]. Including
experiences in which medical students perform medical care
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for PWD through simulated or real experiences may lead to
better healthcare outcomes for this population.

This research study has several limitations. First, this cur-
riculum was implemented at one medical school; therefore,
results may not be generalizable to other medical students or
institutions. Due to medical school curricular time constraints,
intentional efforts were necessary to provide time for students to
engage in these learning activities. While no other curricular ele-
ments were eliminated, the addition of these disability-focused
sessions added additional mandatory contact time to the Mus-
culoskeletal and Skin course. Second, the tools used to evalu-
ate the curriculum are subject to self-report biases. Intentional
data triangulation was conducted to minimize this potential and
increase confidence in the findings reported. Third, the pre-
test/post-test study design does not control for history, matura-
tion, and testing biases. In this study, the risk of history and
maturation biases are small due to a short timeframe between
the intervention and testing. However, the questions in the
surveys at pre-testing may have influenced medical student
attitudes when answering questions at post-test. Future studies
should use a randomized controlled trial design to eliminate
these biases. Fourth, student participants in the focus groups
were volunteers. As such, there is a risk of self-selection bias
and focus group members may not necessarily be representa-
tive of the general population of medical students. And fifth,
this study does not ascertain that the changes in attitudes by
medical students immediately following the disability aware-
ness curriculum are sustainable or carry into graduate medi-
cal education (GME) and clinical practice. This study does not
measure the longitudinal aspect of this disability intervention
and how these attitudes are translated following the post evalu-
ation. Future studies should examine the sustainability of these
attitudes over time.

Based on the results of this study and the authors’ experi-
ences with implementing a disability awareness curriculum
in UME, the following recommendations are provided for
other medical schools seeking to develop a similar curricu-
lum. First, the importance of involving PWD into the plan-
ning and implementation cannot be understated. Embedding
the voice of PWD into the curriculum is critical to prevent
the propagation of ableism. Second, disability is not a single
entity; thus, diverse representation of PWD and disability
type is important to ensure students appreciate the breadth
of lived experiences. Faculty facilitators with clinical back-
grounds that include working with PWD (e.g., physiatrists,
physical therapists, occupational therapists) are important to
ensure that important clinical considerations are stressed for
students. Providing a facilitator guide is helpful to ensure
each student group receives a similar experience. Finally, it
is important to ensure learners have longitudinal opportu-
nities to interact with patients who have disabilities so that
they can practice the skills learned. Only through these real
encounters will behavioral change truly be obtained.

@ Springer

Conclusions

In conclusion, preliminary evidence suggests that our
disability awareness curriculum improved medical stu-
dents’ attitudes toward PWD. Qualitative evaluation has
informed future improvements to the curriculum, such as
dedicated training on communication skills for individuals
with communication deficits. Further evaluation of this
curriculum or similar disability curricula are needed to
help decrease the gap of care between PWD and those
without disability. This curriculum provides a framework
for other medical schools seeking to implement a disability
curriculum into UME.
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