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Abstract

Introduction: Simulated patient encounters in preclinical medical education are being implemented at various medical
schools throughout the United States. In this study, we aimed to evaluate the perceived effectiveness of early preclinical
simulations on medical students’ education.

Methods: Two classes of osteopathic medical students, class of 2019 and class of 2020, participated in two simulated clin-
ical experiences using high-fidelity patient mannequins and standardized family members during their second year of
medical school. These same students, who are now completing their clinical rotations, completed a survey to assess if the
experience with a simulated patient/family

Results: A total of 379 students were emailed a survey. Out of 379 total students, 122 surveys were completed (59 from
the Class of 2019, 63 from the Class of 2020). The overall response rate was 32%. A majority of the respondents re-
sponded positively, with 63% of students stating in their free responses that the simulated patient encounters were expe-
riences that improved their ability to interact professionally and appropriately with patients and family members. P-values
between the classes for each survey question was greater than 0.05, indicating that there were no statistically significant
differences between the classes of 2019 and 2020 in their survey responses.

Conclusion: This study provides evidence that early simulated patient encounters provide a self-reported experience that
improves empathy and communication for the students during their clinical rotations.
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INTRODUCTION

Simulated patient encounters in preclinical
medical education are being implemented at vari-
ous medical schools throughout the United
States.! Osteopathic Medical school education is
largely driven by standards created from the Na-
tional Board of Osteopathic Medical Examiners. A
portion of the preclinical standards are based on
the humanistic domain of medicine, which in-
cludes communication, interpersonal skills, and
professionalism. 2 All osteopathic medical stu-
dents are expected to pass COMLEX-USA Level 2
PE during their third year of medical school. This
standardized test assesses whether graduating
medical students are proficient in their clinical de-
cision-making skills, and in their ability to com-
municate effectively with patients and their fami-
lies as well as the entire healthcare team.
According to multiple studies, school-based per-
formance measures during preclinical years are a
reliable tool for predicting performance on COM-
LEX-USA Level 2 PE and rotations. > *These stud-
ies show that experiences during the preclinical
years have a notable correlation with future perfor-
mance.

Medical school curricula are constantly be-
ing examined to ensure students can be both suc-
cessful on these examinations and in their future
career as practicing physicians. It has been well es-
tablished that, “assessments drive teaching and
learning.” Patient and family surveys routinely
find that patients want better communication
from their doctors, and simulations are one way to
foster this skill. 6

Simulation encounters occurring during
the preclinical years of medical school provide
skills that assist in the success of students during
their clinical years, such as communication and
teamwork’. These skills should continue to assist
them as resident physicians. One study concluded
that resident communication skills training that
focused on family system theory resulted in in-
creased confidence and skills for residents, acting
as participants, in communicating difficult infor-
mation to their patients and family members. 8
Family system theory, applied to medicine, is the

idea that medical professionals are not only inter-
acting with patients to deliver difficult news, but
they also must interact with patients' family mem-
bers in a family-centered approach.

In the first phase of this study, second year
medical students from the Lake Erie College of Os-
teopathic Medicine in Bradenton, Fl. partnered
with RN-BSN nursing students from the State Col-
lege of Florida, Manatee-Sarasota (SCF) to partic-
ipate in scenarios involving high-fidelity simula-
tors and standardized patient families. The
purpose of these encounters was to foster collabo-
ration and communication skills between mem-
bers of healthcare staff, as well as communication
with patients and their families.

This study was performed to investigate
the benefits perceived by clinical students of the
early preclinical mannequin simulations with
standardized patients as families. The goal of this
experience was to prepare students for interac-
tions with actual patients, staff, and family mem-
bers during their clinical years. °

To our knowledge, this is the first study
that attempts to analyze how third- and fourth-
year medical students compare clinical medicine in
their clerkship years with the simulations they ex-
perienced in their preclinical years. This study ex-
panded upon our previously published work. 7

METHODS

Participants: This retrospective, non-ex-
perimental, mixed-methods study surveyed 196
students in the LECOM-B Class of 2019 (3rd year
students) and 183 students in the class of 2020
(4th year students). All these students partici-
pated in two simulated clinical experiences with
RN-BSN students, human patient simulators, and
standardized patients as family members. The stu-
dents were scheduled for these experiences once
during the fall semester and another during the
spring semester of their second year of medical
school. The students in the Class of 2019 and 2020
engaged in these encounters during the 2016-2017
and 2017-2018 years, respectively.

Procedure: Students completed the simu-
lated clinical experiences in the Simulator Center
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at the SCF. The Simulation Center is set up to re-
flect an intensive care unit, with nine patient
rooms positioned around a large nursing station.
The patient rooms contained a hospital bed, car-
diac monitor, IV pole with medications hanging
and a medical supply cart. A high-fidelity human
patient simulator was used. Nursing faculty con-
trolled the mannequin from a remote location. Al-
terations in vital signs and voice responses were
used in the simulation scenario.

Two medical students were paired with
one RN-BSN nursing student. The medical stu-
dents were given a brief bedside report from the
nurse on the patient and were then asked to com-
plete a full medical examination of the standard-
ized patient. Upon completion of the physical as-
sessment and huddling with the nurse, they were
directed to discuss the status of the patient with
two of the patient’s family members, who were
standardized role-players. The actors were specifi-
cally scripted to act out a stressful scenario. Stu-
dents were expected to follow the SPIKES !° pro-
tocol in relaying difficult news to the patient’s
portrayed family members.

At the end of the encounter, video debrief-
ing occurred with everyone involved with the med-
ical students, the RN-BSN nursing student, and
LECOM-B clinical professors. Throughout the de-
briefing sessions, students were provided con-
structive feedback of the encounter. Students were
asked specific questions to evaluate areas for im-
provement and the medical students were asked to
reflect on their overall experience. SCF, LECOM-B
faculty, and the simulated family members pro-
vided written evaluations assessing each student
on their patient bedside physical examination,
family member encounter, and professionalism.
These evaluations were not analyzed for this
study, as it was primarily to provide students with
immediate feedback and show them areas for im-
provement. All students were exposed to the same
level of acuity in scenarios and the same group of
patient families throughout all simulated clinical
experiences.

Students in their clinical years, who had
previously participated in the simulations, were

then surveyed regarding their experiences. A 10-
item survey was created using SurveyMonkey®,
which was sent to the Classes of 2019 and 2020 on
November 1st, 2018. The Class of 2019 submitted
responses for the simulation experience, which oc-
curred about 18 to 22 months prior to being sur-
veyed. The Class of 2020 had their simulation ap-
proximately 7 to 11 months prior to being
surveyed. We had an interest in evaluating differ-
ences, if any, between these two classes.

Reminder emails were sent on November
15, 2018, and January 7th, 2019 to encourage com-
pletion of the survey. All responses were anony-
mous and confidential. Seven of the survey items
used a 5-point Likert-type scale ranging from five
points to one point. Two of the survey questions
allowed for written responses. The responses to
these open-ended questions were then manually
tallied. The study was approved by the Lake Erie
College of Osteopathic Medicine’s Institutional
Review Board, which waived the need for informed
consent.

Statistical Analysis: SPSS software (IBM)
was used to analyze the data. Responses were
compared between the two medical student co-
horts using a Mann-Whitney U Test. A non-para-
metric test was chosen because the data was as-
sumed to not have a normal distribution. The
sample means came from the same population. A
2-tailed test was confirmed. Statistical significance
was defined as a P<0.05.

RESULTS

A total of 379 students were emailed for
this study. Out of 379 total students, 122 surveys
were completed (59 from the Class of 2019, 63
from the Class of 2020). The overall response rate
was 32%. The responses between the two cohorts
to all the questions were not statistically signifi-
cant.

A majority of the respondents from both
cohorts (Class of 2019 and Class of 2020) agreed
with the survey responses that scored their re-
sponses somewhat valuable, valuable, or ex-
tremely valuable. The only survey item that didn’t
receive over 50% positive responses was whether
the students would want to repeat the simulated
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patient encounters during 3rd year while on rota-
tions. The classes of 2019 and 2020 scored the
simulation as being most valuable for their Inter-
nal Medicine rotation, with 40.38% and 48.21%
responding in the affirmative, respectively.

There were a total of 56 free responses de-
tailing the students' perception of the simulation
experience and its impact on their clinical rota-
tions. The overall tone of the response was evalu-
ated. The free responses for both classes were
overall positive; however, there were negative free
responses (negative responses made up 37% of the
free responses). There were 13 negative free re-
sponses for the Class of 2019 and there were 8
negatives for the Class of 2020.

One student in the Class of 2020 com-
mented “Very poor translation between the simu-
lation and real-world experiences. Difficult to act
“natural” when being recorded and judged on
every statement.” Some of the students’ com-
ments seemed to be contradictory. Another stu-
dent, who was from the Class of 2019, said “I feel
the pattern of two experiences was somewhat con-
trived, but re-watching video of my own body lan-
guage was the most helpful.” One student noted,
“I thought it was a great experience during second
year. I feel that during third year I would much ra-
ther have the true patient experiences than be
taken away from my rotation for a simulation, es-
pecially being so far away. I am very happy I had
the chance to experience the simulation during
2nd year and would recommend it.” A few stu-
dents agreed that these experiences were helpful,
but still not realistic, with comments such as “It's
really hard to simulate the same emotions in real
life. The actors were good, but it is just not the
same. Plus, these situations need to be practiced
over and over. I'm not sure it's worth it to do it just
one time.”

However, other students felt the simulated
encounters were not realistic at all, and that these
skills must be learned through real life scenarios,
making remarks such as “not worth the time” and
“practicing on plastic does not help”, indicating a
minority of the students felt this experience was
not valuable to them as future clinicians.

Survey Item

1 Atthe time you participated, what ~ Extremely  Very Somewhat Not so Notatall  Total P-value
was your overall impression of ~ valuable  valuable  valuable valusble  valuable  Responses between
the simulation experience at the classes
State College of Florida?

2009 10(1695)  12(2034) 25(4237)  12(2034)  0(0.00) 59 025
2020 11(1746)  19(30.16) 26(4127)  6(9.52) 1(159) 6

2 Was this experience helpful to Extremely  Very Somewhat  Not so Notatall Total 0.86
you during your clinical helpful helpful helpful helpful helpful  Responses
rotations?

2019 5(862) 10(17.24) 22(3793) 162759 5862 58
2020 5(7.94) 10(1587) 28(4444)  15(2381) 5(7.94) 63

3 Was the simulation experience  Extremely ~ Very Somewhat  Not so Notatall  Total 042
helpful to you in dealing with helpful helpful helpful helpful helpful Responses
family members?

2019 6(10.17) 12(2034) 28(4746)  9(1525)  4(678) 59
2020 4(635) 13(2063) 27(4286)  15(2381) 4(635) 63

4 Was the simulation experience Extremely Very Somewhat Not so Notatall  Total 033
helpful to you in your approach helpful helpful helpful helpful helpful Responses
to delivering negative news?

2019 9(1525) 14(23.73) 25(4237)  6(10.17)  5(847) 59
2020 6(952) 15(2381) 25(39.68)  12(1905) 5(7.94) 63

5 Was the simulation experience ~ Extremely  Very Somewhat  Not so Notatall  Total 083
helpful in improving your effective effective  effective effective  effective  Responses
communication skills?

2019 5(847) 11(18.64) 26 (44.07) 12(20.34) 5(847) 59
2020 3(476) 16(25.40) 27(4286)  12(1905) 5(794) 63

6 Was the simulation helpful in Extremely  Very Somewhat  Not so Notatall Total 044
Ppreparing you for helpful helpful helpful helpful helpful Responses
interprofessional collaboration?

2019 4(678) 8(1356)  24(4068)  17(2881) 6(1017) 59
2020 5(7.94) 13(20.63) 24(38.10)  14(2222) 7(1L1) 63

7 Would you recommend this Definitly ~ Probably ~ Probably  Definitely Total 011

experience to future students? would Would Would Not  would not Responses
2019 17(2881)  20(30.90) 21(3559)  1(1.69) 59
2020 23(3651)  28(4444) 10(1587) 2(317) 63

8 Would a similar simulation Extremely Very Somewhat Not so Notatall  Total 0.17

experience be helpful during on-  helpful helpful helpful helpful helpful Responses

campus time in year 3?
2009 3(5.08) 6(10.17)  7(1186)  23(3898) 20(3390) 59

2020 3(476) 1(159)  6(9.52) 26(4127)  27(4286) 63

Raw dataset showing numbers and (percentages) for each of the surveyed questions.

DISCUSSION

The studies mentioned throughout this
paper show that establishing relationships, dis-
playing empathy, and communicating effectively
are necessary in order to provide the best care pos-
sible. Other studies have shown that clinical per-
formance in the 4th year of medical school affects
performance in residency. ! Therefore, methods to
instill and foster these skills should be imple-
mented earlier in medical schools across the coun-
try. The NBOME has taken note of the importance
of such skills, and therefore now includes a
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humanistic domain in the COMLEX-USA Level 2
PE which measures skills in doctor-patient com-
munication, interpersonal skills, and professional-
ism. 2 Our results show that students find simu-
lated encounters to be beneficial during their
clinical rotations. According to the survey re-
sponses in this study, simulated encounters were
more beneficial for some rotations, like Internal
Medicine, rather than other rotations. When asked
which rotation benefited the most from these en-
counters, 44/85 of students selected IM rotations.
In reviewing the written responses, many students
commented that the simulated encounters were
overall helpful to their education, however, the
simulations will never be able to replace real clini-
cal encounters. Since the simulated encounters
take place during the second year of medical school
before clinical encounters, these encounters may
help build the foundation for third year medical
students and beyond.

The Interprofessional Education Collabo-
rative identifies four core competencies for effec-
tive collaboration including: 1) values/ethics, 2)
roles/responsibilities, 3) interprofessional com-
munication, and 4) interprofessional teamwork
and team-based care !> The objectives of imple-
menting the simulated experience were to allow
students to improve in each of these four areas.
Also, integrating nursing students with medical
students earlier in their careers could allow for im-
proved interprofessional healthcare collaboration
throughout residency and their careers. Multiple
studies have shown the benefits of physicians be-
ing able to connect with patients and their fami-
lies. Duffy et al. demonstrated that “professional
conversation between patients and doctors shapes
diagnosis, initiates therapy, and establishes a car-
ing relationship”. 5 Karkowsky and Chazotte
showed that effective communication in a medical
setting can improve patient adherence, improve
patient outcomes, and lower risk of litigation. °
Also, Zachariae et al. showed that communication
ratings correlated with reduced emotional distress
in cancer patients. 13

Throughout the high-fidelity simulations,
the medical students were recorded so that they

would be able to review their ability to effectively
communicate in difficult scenarios. They were
then able to share their opinions of the simulation
through a free response question in our survey.
The idea of not being able to act “natural” when
being video recorded and evaluated was men-
tioned in several written responses. These com-
ments raise concern that the recordings of stu-
dents during the simulations could have had an
effect on how they delivered the news to the fami-
lies. However, rewatching video playback of the
student’ simulation encounter has been shown to
be beneficial in clinical research. As noted in M.
Bussard’s research on nursing students, who were
video recorded using high-fidelity mannequins to
assess their preclinical judgement, the study found
that students can improve their confidence, com-
munication and decision making, and can improve
their clinical practice using video recordings. !!
One student in our study voiced that it is hard to
treat simulations like real life, and that it may take
some time to get used to simulations. Comments
like these highlight the need for future studies to
evaluate whether simulated encounters improve
students’ performance in the hospital using objec-
tive measures.

The results of this study were based on re-
sponses from the students, which may be ineffec-
tive at measuring the usefulness of the simulated
encounters. Since this survey was voluntary, this
study only included self-selected students, rather
than all students that participated in the simulated
encounters. Students may have answered the sur-
vey negatively because the encounter was difficult
for them, even though it was useful. For the Class
of 2020, at the time of the survey, the students
only had about 6 months of rotation experience.
Because of this, some of the students may not have
had the opportunity or as many opportunities due
to the configuration of their rotation schedules
(for example, not every student may have had an
internal medicine rotation at the time of the sur-
vey, which, according to the survey data, was the
in which the simulated encounters were most
helpful). Additionally, the students’ responses to
the survey were collected more than 6 months
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after the simulated encounters, which may lead to
inaccurate recall of the utility of the simulated en-
counters. The students had limited participation in
only two simulated encounters with mannequins
(one during each semester in their second year of
medical school). Lastly, the response rate was 32%
(122/379), which may not fully represent the
opinions of all students, however, the results be-
tween the two classes were consistent.

Our study measured how the medical stu-
dents reacted to the training using mannequins
and simulated encounters (Kirkpatrick Level 1).
Future studies should aim to assess the impact of
the simulated encounters by measuring changes in
behavior (Kirkpatrick level 3).1* One possible sce-
nario would be to survey the patients and patients’
families of the medical students who did have sim-
ulated mannequin training, as well as the patients
and patients’ families of medical students who did
not have this training. We were unable to do this
since all LECOM-Bradenton students receive the
same simulated encounters using mannequins.
Also, future studies could increase the number of
encounters to allow the students to become more
familiar with the mannequin technology. It might
be beneficial to not have video recorded encoun-
ters to better simulate in-hospital rotation experi-
ence and allow the students to act more naturally.
A longer follow-up study to assess these students’
perceptions once they are practicing residents
might also be useful information. Future studies
should also validate that 3rd and 4th years stu-
dents that are being surveyed have had the oppor-
tunity to implement the skills that are emphasized
during the simulation training during first and sec-
ond year.
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