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Abstract

Introduction: Globally, neurological disorders make up the second most common cause of death and are the leading cause of years lived
with disability. Because neurological patients often require multidisciplinary care and future professionals will encounter increasing
demands for neurological care, it is important to emphasize education on the interaction between physical therapy (PT) and neurology. Yet
there is a dearth of interprofessional education (IPE) learning activities that include neurology clerkship students and physical therapists.
Methods: We created a 4-hour IPE experience that incorporated hospitalized patients with neurological disorders who were examined at
the bedside by pairs of second- and third-year PT students and second- and third-year medical students, followed by a debriefing.
Participants completed the Self-Efficacy for Interprofessional Experiential Learning (SEIEL) survey before and after the session. Results:
Significant pre/post improvements were seen for SEIEL total and domain scores (n = 75, p < .001). Qualitative comments were analyzed;
major themes that emerged included a greater appreciation for the other discipline. Students felt the IPE activity was a great learning
opportunity to understand roles and responsibilities and communicate with the other discipline. Discussion: Students noted significant
increases in their ability to understand and explain the importance of interprofessional communication and in their capabilities as health
care professionals to work together on an interprofessional collaborative team. This clinical IPE experience can be seamlessly
incorporated into the workplace for medical and PT students. IPE activities like this should be encouraged and developed to reach more
students and other health care providers.
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Educational Objectives

By the end of this activity, learners will be able to:

1. Demonstrate effective communication using tools and
techniques to facilitate discussions and interactions that
enhance team function.

2. Describe how one’s uniqueness contributes to effective
communication and positive interprofessional working
relationships.

3. Explain the roles and responsibilities of other providers
and how the team works together to provide care,
promote health, and prevent disease.
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4. Use unique and complementary abilities of all members of
the team to optimize patient care.

5. Report improved self-efficacy when communicating and
providing feedback within interprofessional teams.

Introduction

In 2016, the Global Burden of Disease Study showed that
neurological disorders such as stroke, traumatic brain injury,
spinal cord injury, and Alzheimer’s dementia were the number
one causes of disability and the second most common causes
of death worldwide.1 With an aging population, the demand
for neurological health care, including the need for medical
and rehabilitation services, will only increase. Neurology is a
discipline that requires precision communication and teamwork
to care for medically complex and difficult patients. As such,
interprofessional teamwork is essential to providing quality
patient care and services. Previous studies have shown improved
practice and patient outcomes with neurological diseases when
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interprofessional activities are incorporated for various disciplines
including physical therapists and neurologists.2,3 The overarching
goals of interprofessional education (IPE) are to improve
patient safety for all patients through a better understanding of
discipline-specific roles and responsibilities, recognizing how
each specialty brings expertise to effective patient care; to
improve communication between professions; and to enhance
teamwork as described by the Interprofessional Education
Collaborative for competent interprofessional collaboration.4

We recognize that physical therapy (PT) is an essential discipline
requiring close collaboration among health care workers and
that the neurology clerkship is an ideal venue for teaching
these interprofessional skills. Because neurology encompasses
both medical and surgical diagnoses, almost all neurology
patients admitted to a hospital can benefit from PT. In addition,
many disorders require the expertise of and collaboration with
physical therapists to ensure a patient’s recovery from a variety of
neurological diseases. However, as a limited resource, physicians
must know when and how to engage physical therapists to make
decisions on short- and long-term therapeutic goals. To better
gauge what medical students knew about PT, we conducted
several focus groups with medical students after they attended
classroom PT training at a local school of PT. We discovered
that medical students’ knowledge of basic PT terminology and
therapeutics was grossly deficient and determined that in-person
clinical training would provide more efficient and effective IPE
knowledge and skills.

Developing new clerkship curricula is complex. The Liaison
Committee on Medical Education requires IPE activities in
clinical courses and tasks course directors with implementing
these curricula to meet the standard.5 All educational
activities must compete for valuable teaching time in an
already compressed teaching schedule. Faculty must ensure
that an IPE activity is sustainable and that students feel the
learning experience provides added value. Student and PT
schedules, logistical conflicts, and IPE curricular content are all
considerations that must be thoughtfully implemented to make
our IPE activity an integrated part of the clerkship experience
(Figure).6

In creating our IPE experience, we investigated other model
curricula.7-10 We searched MedEdPORTAL and discovered
several IPE offerings that included physical therapists as possible
but not primary participants. One offering included physical
therapists in a multidisciplinary simulation for a stroke patient.7

While intriguing, this offering was geared towards learners in
a simulated emergency care environment. A similar offering
for medical students and other disciplines was designed to
simulate poststroke care.8 One of our aims was for students
to systematically focus on one discipline at a time to enhance
their knowledge and promote communication between the
two disciplines. Another aim was to provide an integrated
workplace experience relevant to the medical students’ current
experiences on the neurology clerkship and to the PT students’

Facilitator Recruitment and 
Resource Acquisi�on (2 
months)
• Facilitator job descrip�on provided 

and �me commitment confirmed—~5  
hours per month: 1 hour for 
prepara�on and 4 hours for ac�vity

•Resources—team room with access to 
electronic medical records, hospital 
pa�ents

•Confirm par�cipa�on in monthly IPE 
events—PT and medical students 

Facilitator 
Training/Prepara�on
•New facilitator training—2 hours to 

review facilitator guide and PowerPoint 
(Appendices A and B)

•Review schedule (Appendix C)
•Review neurological exams for medical 

and PT (Appendices E and F)
•Facilitator prepara�on—1 hour per 

month, review material and iden�fy 
appropriate neurological inpa�ents for 
the IPE ac�vity

IPE Ac�vity
•Email correspondence—0.25 hours per 

month
•IPE ac�vity—4 hours
•Annually, it is helpful to align the 

curricular schedules of the PT and 
medical students so that the ac�vity is 
planned already at the beginning of the 
year

Figure. IPE on the neurology clerkship with PT and medical students—timeline. Abbreviations: IPE, interprofessional education; PT, physical therapy.
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curriculum, while incorporating neurology inpatients admitted to
the hospital.6

Although simulation is important, it has limitations to its
authenticity, and direct feedback from the patient’s perspective
may be lacking. In particular, neurological deficits in patients
are difficult to simulate. Simulation is also limited to a focus on
one aspect of patient care, whereas, in our IPE activity, there
was an opportunity to consider the patient in totality. As much
as simulation provides fidelity, hospitalized patients offer an
authentic experience for which patient care, therapy, and medical
management must be accounted. Our IPE activity employed
clinical training, a foundational teaching strategy for all learners in
the health care professions.11 Moreover, we recognized that not
only was there a lack of integrated workplace IPE experiences
in the medical school but there was also a need for such IPE
experiences at the PT schools and residencies.

Social cognitive theory explains that human behavior is
influenced by the environment, including the community,
personal factors such as knowledge, and behavioral factors such
as skills. We used explanative factors, particularly self-efficacy,
defined by Bandura as an individual’s confidence in their capacity
to execute behaviors necessary to produce specific performance
attainments, to evaluate students’ capabilities in interprofessional
collaboration.12,13 According to Bandura, self-efficacy is the
“foundation of [a person’s] motivations and accomplishments.”13

Self-efficacy is influenced by several factors, including one’s own
mastery of and capability in a subject, one’s observations in social
contexts where comparisons to others are made, persuasion from
others, and one’s understanding of one’s own emotional and
physical state to manage and achieve goals.14 Self-efficacy is an
important mediator in leading to behavioral changes. Evaluation
of students’ perceived self-efficacy in interprofessional settings
was absolutely fitting for our purposes since our IPE activity
encouraged students to demonstrate their own knowledge and
observe other professionals while simultaneously providing
continuous real-time feedback and debriefing opportunities.
Previous studies of educational interventions designed to change
the practice behavior of students in the health sciences have
been rooted in self-efficacy, and thus, further exploration of this
construct based on previous evidence was deemed appropriate
for our IPE experience.15-19 One of the aims of this IPE activity
was to examine if there was an improvement in self-efficacy. We
used a 16-question survey created and validated by educators
from Dalhousie University in Halifax, Nova Scotia, Canada—the
Self-Efficacy for Interprofessional Experiential Learning (SEIEL)
survey.20 The educational intervention and evaluation were
approved by Baylor College of Medicine’s Institutional Review

Board (IRB) and exempted by the hospital (Harris Health) system’s
IRB.

Methods

Participants
Our IPE activity was a single 4-hour session conducted monthly at
Ben Taub General Hospital, a Level 1 trauma center in the Texas
Medical Center. Second- and third-year PT students and second-
and third-year medical students on the neurology clerkship
collaborated on chart reviews, performance of examinations,
and discussion of care plans for patients admitted with neurologic
disorders. A typical group for each month consisted of two PT
students, two medical students, and one facilitator. Knowledge
about IPE was not required prior to the activity. The medical
students had previous exposure to IPE activities in their first
and second years of medical school via prior simulated IPE
experiences. PT students also had prior IPE exposure with
nursing students in their training. However, neither profession
had prior experience of IPE activities with the other profession,
and so, this IPE activity was unique for the PT and medical
students due to its exposure to actual hospitalized patients
admitted with primary neurological disorders. Each facilitator was
oriented to the activity using a train-the-trainer model. First, the
new facilitator would observe another experienced facilitator or
faculty conduct the IPE activity and participate in an orientation.
The facilitator trainee would then run the next IPE activity under
supervision. Lastly, the facilitator trainee became the primary
facilitator of the activity. We were fortunate to have PT residents
with neurology expertise to facilitate the IPE activities. Having
neurologic PT residents facilitate the activity is valuable, although
we feel that a physical therapist, neurology resident, or faculty
member knowledgeable in the care of neurologic patients
would also be appropriate. (For the facilitator guide, refer to
Appendix A.)

Activity
Each student participated in one 4-hour IPE session. Prior to
the IPE activity, an orientation was provided via a PowerPoint
presentation (Appendix B) that explained our objectives and
expectations. Detailed instructions regarding the place, schedule
of the activity (Appendix C), and survey forms (Appendix D) were
sent via email. Example outlines of a typical assessment from
a medical student and a physical therapist were also included
as a reference for students (Appendices E and F, respectively).
The day prior to the activity, the names of the patients to be
examined were sent to the students so that chart reviews or
routine patient care could be performed. The facilitator chose
appropriate patients who had been admitted for a neurologic
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diagnosis, preferably with those with a physical neurological
deficit, with the ability to communicate, and who were cognitively
and physically able and willing to participate in the IPE activity.

The IPE team was typically made up of one neurologic PT
resident (facilitator), one to two PT students, and one to
two medical students. In the first 60 minutes of the activity,
called Pre-Rounds, the group was first asked to complete the
preactivity evaluation (Appendix D). Following this, students
were encouraged to communicate their discipline-specific roles
and responsibilities in the care of the patient and to verbally
present the patient to each other with medical and therapy
focus. Students were encouraged to point out the similarities
and differences in the presentations by each specialty. Following
the Pre-Rounds session, the team went to the patient’s bedside
to perform a neurological examination under the supervision of
the facilitator. During Bedside Rounds, each student member
of the IPE team performed a neurological exam based on
their clinical background while the other members of the team
observed. The patient examination typically took 1 hour to
complete per patient; if time permitted, another patient was
examined and discussed. Students were encouraged to point
out the similarities and differences in the exams conducted
by each specialty. The team then held a debriefing session,
called Post-Rounds Debriefing, to discuss the patient(s), review
written notes from the medical students and physical therapists,
explain discipline-specific terminology or jargon in the patient
chart(s), and make recommendations for patient care. During
Post-Rounds Debriefing, students discussed written notes from
the other profession. This was a time for participants to examine
the written notes for their effectiveness in conveying necessary
information to the other profession. Students were encouraged
to point out the similarities and differences in the written notes
by each specialty. Feedback could be given regarding any
communication, verbal or written, so that team members could
understand the goals for patient care. The facilitator was also
encouraged to provide feedback to participants throughout
the IPE activity. The same evaluation (Appendix D) was then
completed postactivity. The Post-Rounds Debriefing session took
approximately 60 minutes to complete.

Outcome Measures
Students completed the SEIEL (Appendix D) before and
after the IPE session, and the data presented are from the
months of January 2021 to May 2022. The SEIEL, a 16-item
validated instrument specifically designed to assess self-efficacy
beliefs in interprofessional learning among students in diverse
health professions,20 was derived from the Interprofessional
Collaborative Competencies Attainment Survey, the gold-

standard tool for measuring competencies related to IPE.21

Each item on the SEIEL was scored using a 10-point Likert-
type scale (1 = low confidence, 10 = very confident). The
SEIEL comprised two domains: (1) Interprofessional Interaction
and (2) Interprofessional Team Evaluation and Feedback. The
Interprofessional Interaction domain queried the students’
attitudes and beliefs about their ability to work with students from
different professions to form a team, resolve problems, and apply
the team’s work to benefit patient care. Perceived capabilities
of communication, learning, and understanding regarding each
team member’s respective role within the team were ascertained
in this domain. The Interprofessional Team Evaluation and
Feedback domain assessed the students’ understanding of the
objectives of the interdisciplinary learning experience, as well
as the students’ perceived capability to evaluate themselves as
a member of the team in order to determine if these learning
objectives had been met. The students’ level of confidence
to provide feedback to the overall team and individual team
members’ performance were analyzed in this domain. Each
domain could be scored independently, and the scores of the two
domains could be scored together to derive a total score. The
SEIEL possessed strong psychometric properties (Cronbach α =
.96 for the total scale and .94 and .93 for the Interprofessional
Interaction and Interprofessional Team Evaluation and Feedback
domains, respectively).20 Qualitative data were collected as part
of the survey to provide additional commentary and identify the
strengths and weaknesses of the activity.

Data Analysis
To determine if there were significant pre/post changes in self-
efficacy for interprofessional learning, we analyzed the data via
paired t tests for SEIEL total scores and the Interprofessional
Interaction and Interprofessional Team Evaluation and Feedback
domains. To reduce the possibility of Type I errors, a Bonferroni
correction was utilized, and the level of significance was set at
.017 (.05 divided by 3). Data were analyzed via SPSS Statistics
for Windows, version 25 (SPSS Inc.). Qualitative data were
obtained from each participant in written format via two open-
ended question items posed at the end of the SEIEL survey:
“Please identify the strengths of this IPE activity” and “Please
identify areas that need improvement in this IPE activity.”
Written responses to the open-ended questions were analyzed
independently by two investigators, and thematic analysis was
performed.

Results

A total of 82 students participated in the IPE activity. Twenty-two
PT and 53 medical students completed the SEIEL questionnaire
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before and after the IPE activity (response rate = 91%). The
remaining seven students, who were not included in the data
analysis, either had missing data or did not complete the survey.
There were significant improvements in self-efficacy to engage
in interprofessional learning as evidenced by higher scores on
the SEIEL total and two domain scores (Table). The mean change
in the SEIEL total score before and after the intervention was
32.0 (p < .001). The mean changes in the Interprofessional
Interaction and Interprofessional Team Evaluation and Feedback
domains before and after the intervention were 15.4 and 16.6,
respectively (p < .001).

Qualitative comments indicated that the activity was an eye-
opening experience to “see what the other profession did”
and that it was “gratifying to be able to collaborate” to help the
patients. Students noted that after the IPE activity, they had a
greater appreciation for the other discipline. Many students
recognized that their exam skills expanded after working with
the other discipline and also that their ability to ask questions
and communicate with the other discipline improved. Students
felt that the interaction with the other discipline increased their
confidence to consult with each other. A representative comment
expressed that the student wished the activity had occurred
earlier in their medical school career so that they could “use
this knowledge to provide better patient care throughout [their]
rotations.”

Discussion

This IPE activity was incorporated into the workplace for medical
students while on their neurology clerkship and PT students
training at our county hospital. Overall, students appreciated
the opportunity to work together in the hospital with live patient
interaction. This IPE activity gave them a broader perspective of
the unique interplay between PT and medicine. Our IPE activity is
distinct for its contribution to remedying the paucity of available
literature on integrated workplace IPE activities in neurology
clerkships with medical students and physical therapists.

In reference to social cognitive theory, the concept of self-efficacy
is that ultimately different influences affect humans’ motivation
and influence future action.14 We have demonstrated that all
our learners exhibited significant change in their confidence
and capability to understand and explain the importance of
interprofessional communication and their individual roles and
responsibilities on an interprofessional collaborative team.
Qualitative data suggested that learners were particularly
impressed by the other profession’s approach to patient care and
that the experience would help them in the future. Specifically,
we have established that this IPE activity meets the objectives
of improving students’ skills in describing their own unique
contributions to the medical team and demonstrating effective
communication using verbal and written methods. Response
rates were high, showing that the IPE activity was well received
by the participants. The IPE activity let students show off what
they knew about their patient’s neurological disorder from
their professional perspective and allowed them to clearly
communicate their roles and responsibilities to others. Lastly, the
students could take these complementary skills and apply them
to patient care. Qualitative comments suggested that students
gained greater self-confidence (or improvement in self-efficacy) in
interprofessional interactions, increasing the likelihood of future
collaboration.

The advantage of this IPE activity is that it provided an authentic
and relevant clinical patient experience in a neurology curriculum
for medical and PT students. The IPE activity allowed students
to focus on each other’s profession and offered a forum for
discussion in small groups. All our learners felt it was helpful
to observe the other profession examine the patient and
discuss their approach to patient care. Students enhanced
their communication skills via verbal and written methods and
were provided with real-time feedback on their communication.
Medical students felt they better understood the goals of
therapy and its relation to disposition planning. PT students felt
they gained an understanding of the patient from a medical

Table. Pre/Post SEIEL: Total and Domain Scores (N = 75)

Domain M SD M Difference (SD) pa

Total SEIEL
Before 111.2 20.5
After 143.2 12.7 32.0 (18.7) <.001

Interprofessional Interaction
Before 57.7 10.9
After 73.1 6.2 15.4 (9.2) <.001

Interprofessional Team Evaluation and Feedback
Before 53.5 10.5
After 70.1 7.1 16.6 (10.1) <.001

Abbreviation: SEIEL, Self-Efficacy for Interprofessional Experiential Learning.
aPaired t tests, level of significance set at .017 (.05 divided by 3).
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perspective. Since the patients were live patients admitted to
the hospital, medical and therapy updates were very pertinent
to their current state and medical/therapeutic care. In many
cases, this enhanced patient care and disposition planning.
The patients also benefited from hearing how the medical
team participated in their care and shared collaborative
ideas during the bedside rounds. Finally, this activity not only
fulfilled an accreditation requirement for the medical and PT
schools but also served as an attractive recruiting option for
PT students and residents applying for these PT programs. At
our institution, we are truly fortunate to have knowledgeable
PT residents who facilitate the regularly scheduled activities.
However, this activity could also be facilitated by PT faculty or
neurology or physical medicine and rehabilitation faculty or
residents.

Another advantage of this teaching activity was its integration
into the neurology clerkship, where it did not require additional
funding sources. As noted in our review of the literature, other IPE
activities that focus on communication, roles, and responsibility
objectives are often taught as simulated experiences. Simulation
can be expensive, particularly when standardized patients
are used. For that reason, most simulation experiences teach
low-frequency but high-impact clinical skills. We posit that our
IPE activity is excellent for foundational knowledge and skills
associated with interprofessional collaboration in a complex
environment.

Challenges for this IPE activity included scheduling of the
sessions to coincide with medical and PT student academic
schedules, logistical constraints during the COVID-19 pandemic,
and ensuring alignment with both the medical and PT students’
curricula. One of the lessons learned was that occasionally some
of the inpatients were unavailable or had been discharged prior
to the day of the IPE activity. We controlled for this potential
occurrence by having the facilitator review the patient list the
day prior to the session and identify an alternative patient
if needed. Another lesson learned was that, as health care
providers, physical therapists and medical students alike often
wanted to discuss the medical and therapeutic aspects of the
patient’s care. Although this was clinically relevant, we had to
be vigilant to not lose sight of the IPE objectives. Outlining the
goals of the IPE activity through a brief orientation prior to each
session was effective for ensuring that the objectives were clear.
The facilitator often being an active practitioner in the patient’s
care was essential for directing the conversation towards
these objectives while still providing pertinent medical/therapy
perspectives.

One of the limitations of this project is that its results may
not be generalizable to other clerkships or other medical
specialties since our IPE activity is focused on neurological
disorders. Limitations for implementation at other institutions
include number of patients available to participate, facilitators
knowledgeable in neurologic patient care, and scheduling
conflicts between facilitators, PT students, and medical students.
Time commitment is initially greater to orient and train facilitators,
but once trained, facilitators usually spend about 5 hours
per session—1 hour for preparation and 4 hours for the IPE
session (Figure). Having a lead faculty or coordinator send
email reminders prior to the activity every month is valuable
for maintaining the IPE activity. Annually, it is helpful to align
the curricular schedules of the PT and medical students so that
the activity is already planned at the beginning of the school
year.

In subsequent iterations of this IPE activity, we plan to measure
implications of the intervention on student behavior and patient
outcomes. Other considerations include incorporating neurology
residents and other professions into the activity as well. IPE
activities like this should be encouraged and developed to reach
more students in a neurology curriculum and can be applied
broadly and modified for other interactions between medicine
and therapy.

Appendices

A. Facilitator Guide.docx

B. IPE on the Neurology Clerkship.pptx

C. Example Schedule.docx

D. SEIEL Survey.docx

E. Neurological Medical Exam Example.docx

F. PT Neurological Exam Example.docx

All appendices are peer reviewed as integral parts of the Original
Publication.
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