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Correspondence Simulation, an educational, assessment, and research technique used to mimic real-
American College of Clinical Pharmacy, 13000 world situations, is increasingly used in pharmacy education. The most-used simula-
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Email: accp@accp.com standardized patients, and game-based simulation. A common element of simulation

tion methods include high-fidelity simulation (HFS), low-fidelity simulation (LFS),

is its ability to offer learners the chance to practice a skill or acquire knowledge in a
safe and accessible space. Simulation methods differ in key aspects, including cost
and other resource investment as well as ideal venue for use in education. HFS pro-
vides a more realistic simulation environment than LFS but is typically more expen-
sive. Standardized patients offer learners the opportunity to engage with a live
person but may elicit greater variability in responses to learners' input than HFS.
Computer-based simulation uses technology to supply a wide variety of learning
opportunities; however, it may require the use of proprietary software and devices.
Despite widespread use, literature describing learning outcomes of simulation in
pharmacy education is limited. Some existing reports with positive findings have

focused on learner satisfaction with or perceived benefit of simulation activities. The
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1 | INTRODUCTION

Simulation is a technique typically used for education, assessment,
and research in which participants apply knowledge, skills, and atti-
tudes in a scenario that simulates the real world.® The Agency for
Healthcare Research and Quality defines simulation as “a technique
that creates a situation or environment to allow persons to experience
a representation of a real event for the purpose of practice, learning,
evaluation, testing, or to gain understanding of systems or human
actions.”? Although the history of simulation has roots in the aviation
and military industries, the medicine and nursing professions have
adopted many simulation principles with the goal of improving patient
outcomes and safety in the complex health care system. Other health
professions have incorporated simulation over time.®

The Accreditation Council for Pharmacy Education Standards
2016 supports the use of simulation-based education to “mimic actual
or realistic pharmacist-delivered patient care situations,” to fulfill cer-
tain introductory pharmacy practice experiences (IPPEs) and provide
opportunities for interprofessional team education.* Use of simulation
is not limited to pharmacy students and may also be incorporated into
pharmacy residency curricula. However, the American Society of
Health-System Pharmacists Accreditation Standards for Postgraduate
Year One (PGY1) Pharmacy Residency Programs do not explicitly
require or limit its use.’

The most common simulation modalities in health professions
education include standardized patients (SPs), task trainers, manikins,
and games. Overall, simulation affords a standardized environment
where learners can practice applying the knowledge, skills, and atti-
tudes learned in didactics without the risk of patient harm.®” In
essence, simulation provides learners authenticity with a safety net to
try new approaches, slow down patient scenarios, and build self-confi-
dence.®® Debriefing through guided reflection is a vital step within
simulation-based activities as participants learn to make sense of what
they have experienced.’ Incorporating simulation into curricula allows
educators to assess clinical practice skills and ensure learners are pre-
pared for the next stage of training.*® Simulations have been used to
assess communication, interprofessional dynamics, care plan develop-
ment, compounding, medication errors, and cultural competency,
among many other skills.”®1%12 The knowledge and skills acquired in
simulation scenarios have been shown to translate into and affect
real-world practice.®

Contemporary simulations incorporate various technologies,
including electronic health records (EHRs), patient manikins, and task

few existing publications summarizing changes in skills or knowledge demonstrate a
positive impact. Simulation is a promising modality for educating pharmacy students

and residents; however, more data summarizing the benefit of learning outcomes are

learning outcomes, pharmacy education, simulation

trainers.*>~7 Simulations have also forged into the gaming and virtual
worlds to allow for immersive experiences in a familiar and safe envi-
ronment.>*8-2> Virtual simulations allow for remote participation,
bringing together learners from various disciplines and locales into

t.26732

one simulated healthcare environmen In fact, during the

COVID-19 pandemic, simulations in the remote setting became nec-
essary to meet curricular outcomes.>3#

Overall, use of simulations in health professions education is
widespread and has positively affected learner satisfaction, knowl-
edge, skills, and behaviors.3>3¢ In pharmacy education, the incorpora-
tion of simulation has grown over the past 20 years. A decade ago,
most colleges/schools of pharmacy reported incorporating simulations
into their curriculum.3” This white paper addresses the impact of vari-
ous simulation modalities on learning outcomes within the pharmacy
professional degree curricula and residency training programs.

2 | HIGH-FIDELITY SIMULATION

To define high-fidelity simulation (HFS), one must start with the con-
cept of fidelity. Simply stated, fidelity is the extent to which an experi-
ence is true to reality.? It follows that HFS in pharmacy education is
the extent to which the experience represents what learners will
encounter in clinical practice. HFS is a broad term that encompasses
any experience mimicking reality. In this paper, HFS refers to sophisti-
cated manikins that can be programmed to exhibit realistic vital signs,
physical examination findings, and responses to interventions and

medications and their use in pharmacy education.38%?

21 |
training

Examples of HFS in pharmacy education and

Almost 85% of colleges/schools in the United States have access to
high-fidelity manikins or SPs.3” Much of the published literature with
high-fidelity manikins involves pharmacy students only or pharmacy
students in conjunction with interprofessional teams. A common use
of HFS is in the setting of cardiovascular emergencies, particularly
education, and training for advanced cardiac life support (ACLS).2640~
“* In this exercise, learners care for a patient as part of a team during
a simulated cardiac arrest, allowing for practice of resuscitation funda-
mentals such as chest compressions, ventilations, defibrillation, medi-

cation administration, and exposure to a stressful situation.*® High-
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fidelity manikins have also been incorporated throughout pharmacy
curricula to teach about a variety of acute care clinical topics, includ-
ing anaphylaxis, endocrine emergencies, seizures, arrhythmias, asthma,
heart failure, and toxic exposures.““’50

The most common interprofessional dynamics described in
the HFS literature include teams of students from pharmacy,
nursing, and medicine, with others including social work, respiratory
therapy, and physician assistants. Many of the published reports out-
line single interprofessional events such as caring for a patient with
anaphylaxis, drug toxicity, end-of-life needs, stroke, or heart failure
exacerbation.®*™>> Reports also contain examples of several HFS
scenarios or repeated events throughout a course, but these are less
common,>¢~58

Use of HFS in the training of pharmacy residents is less common.
Literature describing pharmacy resident involvement in HFS experi-
ences has primarily included high-risk scenarios, such as medical
emergencies and ACLS.>?7%2 Simulation activities in medical emergen-
cies have covered a wide array of patient scenarios, including the
management of hyperkalemia, ischemic stroke, anaphylaxis, rapid
sequence intubation, ST-segment elevation myocardial infarction, sep-
sis, status epilepticus, intracranial hemorrhage, bleeding reversal,
malignant hyperthermia, ventricular arrhythmia, supraventricular

tachycardia, and symptomatic bradycardia.>?¢?

2.2 | Learning outcomes assessed using HFS and
evidence supporting use in education and training

Learning outcomes associated with HFS have been described for

15,26,40-44,48-50,63-66 59-62 and

pharmacy students, pharmacy residents,
interprofessional learners®*~>%¢7-72 (Table 1).

Knowledge as assessed by quizzes and examinations is the most
commonly described learning outcome for pharmacy students partici-
pating in HFS 1540:42-44:46-50.63.66 g4\, dents' knowledge improves with
HFS in a variety of clinical content areas,!®#0:4346-50.63.66 Beyond
knowledge acquisition, knowledge retention has also been evaluated
for durations of 25 days to 3 months after HFS.*¢*?>° Knowledge
was retained in the settings of acute care medical emergencies and
when supplementing IPPEs.#¢>°

HFS is a practical and commonly used method for teaching skills
performance.}>264148.65 A|l instances of skills performance assess-
ment with HFS in the pharmacy education literature are associated
with statistical or numerical improvements.>26:41454863.65 pypjica-
tions from one institution describe increased basic life support (BLS)
and ACLS skills retention as well as simulated patient survival.264%-¢°
BLS skills were retained within 120 days of training.%®> After a one-
time exposure in an elective course, there was a numerical, but not
statistically superior, retention in students' ACLS skills at 120 days
compared with students without previous training.*! After a 10-h
ACLS certification course with HFS within the previous year, BLS and
ACLS skills were retained.?® Although simulated patient survival
increased after previous exposure to HFS in an elective (37%) or certi-

fication (86%) course, the outcome was statistically superior only after

the certification course.24*! Other supplementary outcomes routinely
assessed include attitudes, perceptions, confidence, and satisfaction
related to HFS.152640-4749.50 |ncreased learner confidence and satis-
faction with HFS are routinely described.>26:40-47:50.63

Learning outcomes for pharmacy residents participating in HFS
experiences of medical emergencies or ACLS focuses on global cogni-
tive skills over discrete tasks and include outcomes such as confi-
dence, knowledge, competency, satisfaction with the simulation,
preparedness, and sustainability of preparedness.® 42 These learning
outcomes are typically evaluated using quantitative methods in the
form of Likert scale surveys administered to participants either before
and after or just after the simulation.’’ ®2 One paper described a
more positive impact on self-reported competence with cardiovascu-
lar emergencies such as cardiac arrest or arrhythmias at the end of
PGY1 training in students participating in these exercises than in
those not exposed to simulation.>® Another report detailed the use of
high-fidelity manikins to train PGY1 residents on managing cardiopul-
monary arrest using three distinct scenarios. The authors reported
improvement in knowledge, confidence, and competence after simula-
tion compared with baseline.?® Other published reports have focused
on perceived confidence and preparedness for managing medical
emergencies after taking part in HFS exercises.®%%2

The outcomes described for interprofessional HFS experiences
with pharmacy students have focused on attitudes or perceptions
toward collaborating as a team rather than clinical management or
outcomes. The emphasized outcomes align with the Interprofessional
Education Collaborative core competencies, including values/ethics,
teamwork, communication, and understanding of the roles and
responsibilities of team members.®”7%’2 Many validated survey
instruments have been incorporated into the literature for evaluating
learning outcomes in interprofessional HFS >1753:55-57:67.68.70.71

The most frequently reported survey instrument is the Readiness
for Interprofessional Learning Scale, which assesses the attitudes of
health and social work students toward interprofessional learning by
assessing domains such as teamwork and collaboration, professional
identity, and roles and responsibilities.>1>3°5¢® After participating in
interprofessional HFS, participating students have shown improved
attitudes and readiness for interprofessional learning.>%°>%8 Attitudes
and perceptions of teamwork can also be evaluated in HFS using a
modified version of the TeamSTEPPS Teamwork Perceptions Ques-
tionnaire and Teamwork Attitudes Questionnaire to target healthcare
professional students instead of clinical practitioners to assess effec-
tive communication, value as team members, collaboration, and recog-
nition of the expertise of members of the interprofessional team.®”

The change in perceptions toward interprofessional health care
teams has been evaluated using the Students' Perceptions of Physician-
Pharmacist Interprofessional Clinical Education Revised (SPICE-R) and
Attitudes Toward Health Care Teams Scale (ATHCT) tools. Third-year
pharmacy and senior nursing students' perceptions of interprofessional
healthcare teams as assessed by SPICE-R improved after completion of
two hospital-based HFSs.>® Evaluations of participants using the
ATHCT showed improved student perception of interprofessional after

completing interprofessional HFS on pharmacology topics.”?> Other
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studies have also found that interprofessional HFS improves partici-
pants' perception of interprofessional collaboration.>#>84?

Improved interprofessional competency of pharmacy students
has been shown using the Interprofessional Collaborative Competen-
cies Attainment Survey (ICCAS) to assess self-reported communica-
tion, collaboration, roles and responsibilities, collaborative patient/
family approach, conflict resolution, and team functioning.”* Improved
team communication between medical, pharmacy, nursing, physician
assistant, and social work students was shown using the Communica-
tion and Teamwork Skills (CATS) assessment after four HFS sessions

of once-weekly management of acute care.>”

3 | LOW-FIDELITY SIMULATION

Unlike HFS, low-fidelity simulation (LFS) models do not need to be con-
trolled or programmed externally for learner participation in the activ-
ity.”® LFS mirrors the actual action or scenario closely but omits some
elements of the real-life experience, thus enabling the learner to grasp
smaller concepts more easily as building blocks of a larger concept.
Therefore, LFS is often used to build knowledge and provide a more suit-
able scenario for initial practice than HFS. LFS may be particularly useful
in settings that lack resources to support HFS and can also play a key
role in helping learners accrue knowledge and skills over time. By leaving
out certain elements of the actual situation, LFS creates a less-distracting
opportunity for learners to focus on basic knowledge and skills.”* In this
paper, LFS is defined as activities that are not fully reflective of real-

world interactions, including case studies, task trainers, and role-playing.

3.1 |
training

Examples of LFS in pharmacy education and

Although LFS will feel the least real to the learner, it is useful to build
knowledge and develop basic skills. Task trainers, one common form
of LFS, are models or manikins that represent a body part, such as an
extremity or anatomic structure. Such devices allow the learner to
focus on an isolated task. Examples of task trainers are intravenous
(IV) arms and injection pads, which can allow students to practice IV
insertion and injection techniques without feedback. One publication
compared two forms of LFS to train and assess pharmacy students'
injection techniques: injection pads and patient simulator injection
arms. Students' ability to administer an injection and their self-
perceived levels of confidence, proficiency, and anxiety did not

d.”* Case studies are

depend on the type of simulation training use
another example of LFS and may be delivered via interactive fiction or
eCases. Interactive fiction is a digital media for delivering computer-
based ‘“choose-your-own-adventure” stories and can be used to
assess clinical decision-making. This low-fidelity approach requires
significantly less time and fewer resources to develop and deploy than
high-fidelity options such as virtual patients.”” Role-playing is another
example of LFS in which role-players assume the attitudes of another

to understand a different point of view. Role-playing differs from

standardized or virtual patients because players are not coached to
perform similarly to an actual patient (e.g., symptoms or diseases);
hence, a student's performance can be determined by an evaluator or
another student.? Overall, LFS modalities are relatively easy to imple-
ment and less expensive than HFS techniques. Although LFS does not
provide learners with the most authentic experience, learning out-

comes can still be assessed with this method.

3.2 | Learning outcomes assessed using LFS and
evidence supporting use in education and training

Simulations are meant to support learning objectives and outcomes;
however, data are limited regarding the impact of LFS on learning out-
comes. Learning outcomes typically assessed via LFS include interpro-
fessional education outcomes, noncognitive skills, and certain discrete
tasks (Table 2). With the use of LFS to teach the medication use pro-
cess among pharmacy and nursing students, students reported
increased confidence and satisfaction with accurately calling in,
retrieving, and filling a prescription.”® Noncognitive skills assessed
using LFS are critical thinking, problem-solving, communication, and
interpersonal interaction. A simulator of any level of fidelity can be
incorporated into activities to increase student confidence and com-
petence in technical skills.”” A low-fidelity heart and breath sounds
simulator used in a didactic pediatric elective showed that LFS
increased student confidence, knowledge, and interest in pediatrics.”®

Each simulation technique has the potential to provide different
learning and development opportunities for learners, depending on
the intended learning outcome and required fidelity. Michael et al.
outline how simulation-based training in pharmacy school can support
skills acquisition and pharmacist development. The article gives the
example of using an artificial arm or medication chart as LFS to teach
discrete tasks such as blood pressure monitoring and medication rec-
onciliation, respectively.”’ Another discrete task that can be assessed
using LFS is physical assessment.

HFSs are not required for a simulation to be successful. In a study
comparing the high-fidelity human patient manikin SimMan with stu-
dent peer role-players, student outcomes did not differ with respect
to the type of simulated patient used.®® Several studies in medical
education have found no distinct advantage of HFS over LFS with
respect to improvement in knowledge or skills.2* The appropriate level
of fidelity depends on the intended learning goals. Different levels of
fidelity may be needed for different objectives and levels of trainees,
and literature is limited on the impact of using low-fidelity measures
among pharmacy residents.? Future research should include the
types of LFS used to facilitate knowledge and skills delivery in resi-
dents and evaluate the changes in learning outcomes.

4 | STANDARDIZED PATIENTS

SPs have widely been used to simulate clinical settings in the educa-

tion and training of health professionals of various types for almost
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TABLE 2 Learning outcomes associated with low-fidelity simulation activities.

Author

(year) Simulation activity Learner Learning outcomes Results

Student pharmacists

Eiland Physical assessment of heart

(2021) and lung sounds (second year)

Morningstar-  Interactive digital patient cases

Kywi on several topics were used in multiple
(2021) classes)
Perea (2020)  Physical assessment 139 pharmacy students

Two groups: SimMan versus (first year)

student peer SPs

Skoy (2013) Immunization training
Two groups: Using injection
pad and using injection arm

simulator

(third year)

Interprofessional learners

Bartlett Asynchronous medication
(2020) administration safety activity year)

152 pharmacy students

(first year)

Abbreviation: SP = standardized patient.

60 years. However, like many other aspects of clinical education and
practice developed decades ago, the evidentiary base supporting the
use of SPs in health professions education is relatively weak and
includes several observational and anecdotal reports and few rigorous
studies. 8384

By definition, SPs are trained to play the role of a patient or other
character consistently across student encounters in a scripted case
scenario to provide a safe, standard learning environment.®* In some
instances, the terms SP and simulated patient are used interchange-
ably; however, a simulated patient more commonly refers to the types
of HFS mentioned earlier, such as manikins capable of programmable
physiologic responses to interventions.®®®> Standardized colleagues
portray physicians or other healthcare professionals to be on the
receiving end of recommendations and interact in a simulated inter-
professional healthcare environment. In an ideal setting, standardized
colleagues are played by a healthcare professional because a back-
ground that includes clinical training generally produces more realistic
encounters.2%8”

Developing scripts for objective structured clinical examinations
(OSCEs) and training a wide variety of actors, students, other health
professionals, educators, and retirees (including retired physicians,
nurses, and other health professionals) to consistently and uniformly

portray the desired patient is expensive and labor-intensive over the

106 pharmacy students

~500 students (cases

78 pharmacy students

All post-simulation confidence
physical assessment scores improved (p < 0.001),
e Knowledge of pediatric vital and 98% of students showed
signs competency on the final
assessment

e Confidence in performing a

> 90 of students reported that
cases helped them learn

o Confidence in the topic and
understanding of material

o Pharmacists' Patient Care
Process: Physical
assessment technique

e Student preference for SP or
manikin

95% of students practicing on a
live patient and 88% of
students practicing on a
manikin agreed their physical
assessment skills improved

Self-rated proficiency of
administering an injection
increased from no proficiency
to somewhat proficient,
confidence increased from
low to somewhat confident,
and anxiety decreased from
some to low anxiety

o Self-assessed proficiency,
confidence, and anxiety in
administering immunizations

126 nursing students (first e Confidence in performing > 80% of students expressed

satisfaction and confidence
after learning

the activity
e Satisfaction with the activity

long term. However, these initial expenses are low compared with
HFS or interactive human or animated videos. Use of live SPs provides
greater fidelity in portraying simulation scenarios for teaching and
evaluating physical assessment, communication, empathy, motiva-
tional interviewing, and other skills requiring human interactions. SPs
can simulate illnesses and clinical situations not commonly encoun-
tered in the actual care setting. In high-risk scenarios, SPs provide the
learner with a safe environment for acquiring new knowledge and

developing advanced skills.*

41 |
training

Examples of SPs in pharmacy education and

Use of SPs is a widespread practice in pharmacy education to develop
both communication and clinical skill sets among pharmacy students
and sometimes for pharmacy residents. Incorporating SPs into phar-
macy curricula allows students to build confidence in their patient
communication skills in a safe, controlled environment and has been
shown to improve empathy as well as cultural and emotional compe-
tence.B488 The teaching of physical assessment skills, such as cardiac,
pulmonary, and dermatologic assessments, can be augmented with
the use of SPs.877°
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In a senior-year clinical skills course at one university, use of SPs
was transitioned to more than 40 “simulated patients” portrayed by
actors and representing members of an elaborate, multigenerational
family tree. With input from practicing community pharmacists, the
SPs were encouraged to be creative while adhering to the outlines of
a plot, history, and outcome for each “patient.” Students completing
this clinical skills course had high pass rates on the licensing board's
OSCE. Positive feedback was collected from randomly selected stu-
dents during qualitative interviews 3 years after graduation and
licensure.”?

SPs have been used for simulating interprofessional activities
among medical, nursing, dental, physical therapy, and pharmacy stu-
dents in both ambulatory care and high-stress emergency depart-
ment simulations.'1?? Use of SPs in pharmacy residency training has
not been extensively explored. However, one study using mixed sim-
ulation modalities, including SPs, positioned PGY1 residents as a
benchmark for pharmacy students in their first and third professional
years to strive for as they compared clinical skills between learner

levels.”

4.2 | Learning outcomes assessed using SPs

SPs can be used to teach and assess a variety of outcomes (Table 3).
Outcomes may be assessed by the SPs themselves, a third-party
observer, such as a faculty member or preceptor (who sometimes use
video to observe several interactions of learners and SPs), self-
assessment by a student, or a combination of these.”®

Use of SPs to assess entrustable professional activities (EPAs)
in medical schools and physician residency programs is well-
established in the literature.”” %% Although little has been
published specifically about using SPs to assess EPAs in pharmacy
curricula, SPs have been used to assess students' core domain
abilities before they begin advanced pharmacy practice experi-
ences (APPEs).1° SPs may be used to assess specific tasks in the
Pharmacists' Patient Care Process (PPCP), such as collecting infor-
mation via patient interview and developing and implementing a
plan in collaboration with the “patient.”1°102 5ps are particularly
helpful for teaching and assessing directly observable tasks such
as physical assessment, with some students indicating a prefer-
ence for SPs over manikins for learning physical assessment and
examinations.®?

The most commonly documented use of SPs in pharmacy curric-
ula is for teaching and assessing interpersonal skills such as commu-
nication, motivational interviewing, and counseling skills, including
the ability to show empathy during patient encounters.88:103-107
Students may report improved confidence in their communication
skills after interacting with SPs.841%® |n one study, mock patient
interactions were more effective at teaching motivational interview-
ing skills to pharmacy students than peer role-play or written dia-
logue.® In a learning activity, a standardized colleague was used
to assess students' ability to admit uncertainty to a healthcare

provider.1°

4.3 | Evidence supporting use of SPs in education
and training

Evidence for the reliability, validity, and replicability of the use of SPs
in health professions education and postgraduate training is more
from experiential and observational reports than from rigorous, well-
controlled, comparative studies. Pharmacy education has increased
the incorporation of SPs as expectations for effective direct patient
communication have increased, competition for training sites has
grown with the increased number of pharmacy schools and residency
training programs, and shorter hospital stays have reduced patient
access during acute care-based APPEs.

Four themes have been identified from the literature on the use
of SPs in pharmacy education: student satisfaction; effectiveness in
imparting knowledge, skills, and interprofessional practices; use in
assessment; and cost of the educational activity. In addition, student
acceptance of SPs as a teaching tool is high, and evidence supports
the benefit of SPs in teaching pharmacy-related knowledge and
skills.84

Use of SPs in education and training has some degree of external
validity because the student or resident encounters a live person
describing symptoms or displaying emotions, just as patients do when
talking with health professionals. However, internal and construct
validity are not ensured, and differences among SPs' and learners'
reactions are difficult to predict, measure, or control. SPs are real peo-
ple, and differences in personality, as well as interpersonal skills, can
affect their interaction with the learner. How well the actors are
trained and scripted may affect replicability. Similarly, students and
residents may react differently to SPs depending on congruence or
incongruence of age, gender, race, ethnicity, and other factors
influencing human behavior. How closely the interactions match those
in the real world affects construct validity when SPs are used in teach-
ing. The reliability of SP-based education for achieving stated learning
objectives is often unstudied and not compared with the efficacy or
costs of other forms of simulation and pedagogical methods.®48¢

In nursing education, SPs are used frequently, and many studies
have been published. A 2019 systematic review analyzed 65 studies
on the use of SPs in nursing education. The authors concluded that
more randomized controlled trials were needed as well as studies with
power analyses and validated measurement instruments. The dearth
of comparisons of SPs with HFS was also noted, which are needed to
“determine optimal student learning outcomes and standardize best
practices in simulation,” the authors concluded.***

A scoping review examined the templates and protocols used to
direct actors in SP roles. From 2746 published reports of quasi-experi-
mental, mixed-methods, and qualitative studies of the use of SPs in
health professional education, 17 met the study criteria and were ana-
lyzed in detail. Educational settings included medical, nursing, allied
health professional, and veterinary medical schools, including one
study of pharmacy students.®4112 Only one of these studies clearly
validated the cases used by SPs, and two studies evaluated the
authenticity of the SP portrayal. Accuracy and consistency of SP por-

trayals, consistency among actors when more than one was used, and

95U8017 SUOLIWIOD aA a1 3|dedl|dde au) Ag peussnob aJe sajolle YO ‘8sh JO Sajni Joj Aeiq 17 aUljUQ A8]IA UO (SUOTIPLOD-pUe-SLLIBIA0Y AB 1M Ale1q 1 euluo//sd)y) SUONIPUOD pue swis 1 8y 8es *[£202/90/T2] uo Ariqiiauliuo A3|IMm ‘¥8/T 'S (/Z00T 0T/I0p/wod e im Aeiqijpuljuo'sieuinoldode//sdny woij papeojumod 'S ‘€202 ‘0286752



25749870, 2023, 5, Downloaded from https://accpjournals.onlinelibrary.wiley.com/doi/10.1002/jac5.1784, Wiley Online Library on [21/06/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

541

Journal of the American College of Clinical Pharmacy

McBANE ET AL.

(ssnunuo))

JUDWISSISSE 9y} UO $3102S JUsapnis Ul (%E°TT)

95e310Ul JUI0d-G'E B YIM PI1eID0SSE SeM SdS

340 35N (T000'0 > d ‘%919 'SA %6L°06) Aejd-3jo.

193d Buisn 3ysne) asoy3 aiom ueyy jdwalie Isiy

9y} uo wexa ayj ssed 03 Aj@y1| a1ow Ajjuedyiudis
21aM sdS 3uisn 1ySnel aJom oym sjuspms

(T00'0 > d) passasse seale

||e Ul 92U3pJU0I-}|9s JuEdHIUSIS paules Os|e sjuUsapnNIS
C pue T S}o9M UsaM]a( Sjuaussasse
pa1ods (z00'0 = d) dS pue (1000 > d) V1

430q ul JuswaAosdul JuedlyIudIs PaMoys sjuspnis

SIS

Su|[2SUN0d pue uoIEdIUNWIWOD 413y} paAoidwl SdS
U3IM SUOIIDRISIUI Jey} parodal SJUSPNIS JO %06 <

SdS 03 pa.iasaid a1am sanSes||0d pazipiepuels
U3IM suoljoelaul Jeyy paaJsdesip sjuaized Jo %'ZS

Aynnoe

SIY3 SuUINUIIUOD PIPUBWILIODA (SdUdIDAXD 34NNy

JOJ [e1D142US([ SeM PUE ‘S||1S UOIIedIUNWWOD J1dY)}
pauayidualis AJIAIROE SIY) paaJSe Ssjuapnis JO %G'E8

(A]oA13Dadsal ‘860 'SA

10000 > d) sendes||0d pazipiepuels 3uisn usym

ueyj sds 3uisn usym saliAle [euly pue ad130e.d
U99M33q JuaWdA0IdW] I0W PAIMOYS SIUIPNIS

SdS-Aynoey

UBY] (%6°G /) JUSWUOUIAUS 3|(EIIOJWOD aI0W

e pajeald pue (%8°//) siuanjed paAed Ajjeonsijeas
9J0W SdS-1030€ Jey) pajiodal syuspnis 1Soin

dnous

dS 9y3 ut asoyy uey; saiunyioddo ao130e4d suow
PaJ1S9P US40 1I0Y0I-9SED USIIM B3 Ul SJUapnIS

sdnou3 usamiaq saduaIRHIP

ou Y}IM ‘Mou3| 3,Uop |,, SUIABS Ul JUSPIJUOD SJ0W
1|94 sAdNOJ3 95e USILIM [eNLIIA SY] pue dS a3 yiog

pajejnwis o}
pazipJepuels wody YoHms ayj uipiesal spoyjawl

JUSWSSASSE INOJE UIDU0D passaidxa syuapnig
1dwane 151y

3yj Uo wexa SuIsuadl| J13Y} passed siaUIes| JO %86

s)nsay

WEXd SUOIIeDIUNWWOd
soyels-ys3iy Joy
$9102S pue a1ed ssed awin-1sii4

S||DjS SuIMaIAI)UL [BUOIIEAIIOW
pue ‘@auajadwiod [euoijows
-[EID0S ‘UOI}EDIUNWILIOD
|ECISAUOU/[BGIDA

JO JUBWISSISSE-J|3S JUIPNIS

214gNJ BIA $310S dS pue 1

suoljeujwexs

|eanoeud pue ‘sjuswssasse
juanzed ‘s|jiys [euoissajoud

104 SdS 3uipJedas suondaduad

san3ea||od

pazipiepue)s pue sds noge
suondadiad pue sapniiy
ouewlopiad

Ul 92U3PIUOD JUSPNIS

$910U YOS PUB SMalAIRIUI
an3ea||0d pazipiepuels pue
dS uo souewdopiad ul a3uey)

SdS 10308 paulen
SNSIIA (JJe1S/AJNdkY) S4S
|eusaiul Suipaedal suoljdadiad

Japinoad

pajoeasip/Asng e Yjim joesaiul
03 AJljIge uo uoi}da|ay

[Mouy| Juop

l,,» Aes 01 Ajljige uo uoi3d3|)ay

ssaulley
94025 jnoge suojdaduad
pue uoloejsijes usules
sojed ssed wexa 3uisuadl

sawod3no Suiulea

(8ulayyo GTOT) SdS pue :Aejd-sjou
J93d ‘uoissnasip ‘salpnjs ased {(SuL}o £ T0Z ‘STOT)
Aejd-sj0. 493d ‘uoissndsIp ‘salpn3s 9se) S0y a4y |
sdS 3unesodiodul
95JN02 SUOIIEDIUNWWOD pue uoljewloul 3nig

(1eaA puodas)
sjyuapnis Adeuueyd 0zg

(1e9A $2100S JUSWSSISSE-J[3S JUSPNIS PUE DLIGNJ Jojen|en]
3s414) syuspnys Asewneyd 50z SdS UNM SUIMBIAISIUI [EUOIFEAO|A

(sosse|d Sunenpeud
OM} pue JeaA yunoy pue

‘p4Iy} ‘puo2as) sajenpe.s Juadal ASnung
pue sjusapnjis Adewueyd £€T payinads JoN
(4eaA sAaAIns-3sod pue -aid :3104od auQ

p41y1) spuapnis Aceweyd /0T an3ea||0d pazipJepuels pue 4s
ASAINS 21U0J129|7 :A3ndey pue sjuspnis Adewueyd g4
SdS J030e pauies

(HeaA paiyy) spuapnys Adewieyd 4G pue (}Je1s/A3|ndey) sd4S [eulaqul Ym s3DSO oML

(ozoe asuodsal w.oj-334) aARelljenb ‘ASAINS (0202
3unds ‘4eaA paiy3) syuspnis ‘6T0C) siuspnis Adewleyd JesA-paiyl ‘s1104yod oM |
Aoeweyd 9 {(4T0Z Suuds 9SED USJIIM [BNMIA SNSISA JUSI|D paziplepue)s

‘1eaA paiyl) sjuspnis Adeunteyd Qg uos.tad-ul ‘Ajuielsasun SuiedluUNWWO)) :01Ieudds aseD)

SMaIAI93UI enpessisod

pue sAsAIns JauJea :sdnoud juspusdapuluou om|
sjuaijed

paje|nwis 03} pazipJepuels wo.y SulydIMs :30S0

(1eaA yunoy)
sjusapnjs Adeweyd 4T pue 1T

(£T02) ®121I1D

(8102) leleD

(T2oz) peeDid

£6(GT02)
salneq

(6102) °Ud

(Teoz)
Aa|pesg

(9002) unsny

s3spouwpbyd Juapnis

Jaulea AnAnoe uonejnwig

"S3I}IAI}OE UOIIENWIS dS Y3M PaJeID0Sse Sawodino Sujules

(4e2A) Joyiny

€ 3718vl



25749870, 2023, 5, Downloaded from https://accpjournals.onlinelibrary.wiley.com/doi/10.1002/jac5.1784, Wiley Online Library on [21/06/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

McBANE ET AL.

Journal of the American College of Clinical Pharmacy

542

uoI3ed1UNWIWOD |euoissajoldialul Jo adueriodull
pue sajoJ [euolssajoid Jo Suipuelsiapun J1Isy}
paseaJtoul uopenwis sy} paxiodal SJUSPNIS JO %06 <

SWa ASAINS DALY
||e ul paseasoul Ajjuediylusis S2UsplJuU0D-4|3S JUSPNIS
(T000°0 > d) sdvds
juanedino pue jusaijedul yjoq Joj Ajjuedyiudis
paAoidwll S9102S UOIFEIIUNWILWOD SIUSPNIS

(T000 > d) suonenjeAs [eut}
pue jujodpiw 3y} Yy3oq Je auljaseq woJlj paseadoul
Ajjuedyju8is $9109S SUOIIEDIUNWWIOD SIUSPNIS

(S0°0 > d) s2402s Ayjedws pue uoled1uNUWod
,S3UBPN]S UIIM]] UOIJEID0SSE dAI3ISOd B puno4

(too=4d)sz0
SEM SdS PUE SI9AISCO UaaMIaq Ajljigelja] Jajeliaiu]
SL0

SEM SdS UHM SI93es U9amiaq Suliods Jo Uolje|a.l10d)

(100 > d) dnou3 an3ojelp
uS13LIM 3y} Ul ueyy dnoud 4s ayj ul Js3eald
Ajjuedyiudis sem sa102s a3pajmous| Ul a3ueyd uesn

APA1Dadsal ‘% / €8 031 %679 WOy parosdul
SJUSPNIS pue 4§ USaM)I] JUSWS3.3e ‘Suoijen|eAs
UOoI1EDIUNWWIOD [eul) pue julodpiw sy} ussmiag

(#00°0 = d) SdS YUM ey} supjiuew
UM UO[3DR)SIIeSSIp 910w pajodal sjuspnis

(180 =4d)

SdS w:_wz Sjuspnjis pue supjiuew w:_wz sjuspnis
Ussmila(q sa10ds wucmE._otwn_ ul 9dUalajjlp ON

S}nsay

san8ea||0d pue syH3I
paje|nwis 1noge sepnipy
$9102S 92UBWIO0LId
uojedIuUNWWod
|euoissajoidiaiul

ul 92U3PIU0I-J[3S
suofjejuasasd

yv4gs Jo 2ouewlopad jJuspnig

SUOISS9S
qe| pue weJs3oud 4 3noge
S9pN}i}je Juspnis pue 4s
$J93UNOdUd

3uyjasunod padejoapiA

uo $2402S AQ paJnseaw
9ouewoad Juspnig

$9102S Uol1edIuNWWod
pue Ayjedws JO [9A7

|eAesjuod

95eD SqS 40 Suijes JDAISSqO
IsIpP/Yd

JUSWISSISSE UO S310IS Jajed
pue 4s usamiaq uolie|a1o)

S|14S SUIMSIAISIUI [BUOIIBAIIOW
ul 92U3PIUOI JUSPNIS
sonbiuyday

SuIMaIAIRIUI [EUOIIBAIIOW

Jo a3psjmous| Juspnis

suoljenjeas (3spewleyd
AjlUnWwod pue ‘Quapisal
Adewueyd ‘9speweyd)
J03en[eAs pue ‘suoijen|eAs

dS ‘2Lgnu e eIA Uoljen|eAd-J|as
JUapN3S U9aMIS] JUSWDISY

uoloeysijes
pue souauajaid Ajjepoln
Adeindoe pue

92U3P1JUOD “LIOJWOD JO S|DAST
Ajljepow uiuaes)

AqQ souewloyiad Ul 9ouaiayiq

S3wWod3no Sujuies

(1e9A puodas)
sjuapnis Adeuueyd zgT

(1e9A
ynoy) syuspnis Adeweyd T/T

(weu3oud

1e9A-9 JO JeaA puodas)
sjuspnjs Adeweyd /ZT

(1eah
paiy1) syuapnis Adeweyd TT

SdS 4noJ yum Suioelanul (Jesh
yunoy) syuspnis Adewleyd g1

(1eaA
1541§) sjuapnis Adewueyd g T

(1eaA paiya pue

1SJ1J) JUSWISSISSE |BULY) SIUSPN)S

Adewueyd goz ‘(Auswissasse

juiodpiw) syuspnis Asewueyd 90z

(1eaA
paiy1) syuapnis Adeweyd ST

Joulea’]

sAaAuns sapniie
-3s0d pue -aid pue $3402S 9duew.04idd :dnois suQ
songes||0d paje|nwis

Aanins-3sod pue -ald 340402 suQ
an3ea||0d paziplepuels

ASMING :SdS

ASAJINS ‘531005 9DUBWIOLID :SIUSPNIS
S3I}AIIOE UOIIEDIUNWIWOD

10} S4S Sulpn|dul 351N0d AJ0jeloge|-24n3oaT]

S$21gNJ uoEDIUNWWOY :dnous suQ

(6T02) SeAA

(STO2)
Japeuys

(6002) SaPPY

M3IAIBUL S (cz0oz) Auniy
3u1je. JSAISSO (53100
JO UOIE[2110D) :SOLIBUSIS 334y} UO dduew.oad 45
JUSWSSasse (£102)
uonesIuNWWOoI e 10J SdS Jo Sululel) pue uonepliep pefauien
ASAINS pue JUSWISSISSE dAIleWIWNS
AjAnRe-150d (Sa13IAIE Suljasunod jualied-oow
Jo ‘Aejd-ajou 4aad ‘an8ojelp usIIAA :sdnous aauy
S|[1S SUIMSIAISIUI [BUOIIBAIIOW JO) S3189]e.)S 93Uy | (Z10Z) Ndn
(SJUSpN3S) suoljeN|eAS-§|3S pue (SI103en|eAs ‘sdS) sougny (TZ02)
SIS uonesIuNWWo) :ds pp1IdwaT]
dS Ue yiim suo pue upjiuew e ypum auQ :sdnoud om|
Aseuownd pue selpie) :S||HS JUSWSSISSe |edIsAyd (£T0T) 221D
AYIAOE UonEINWIS (1e3A) Joyiny
(penupuod) € 314Vl



25749870, 2023, 5, Downloaded from https://accpjournals.onlinelibrary.wiley.com/doi/10.1002/jac5.1784, Wiley Online Library on [21/06/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

543

Journal of the American College of Clinical Pharmacy

McBANE ET AL.

(sanuuo))

(#7100 = d) Aduspis

weay,, pip se (1000 > d) suoissajoud |e 4o}

paseaudul Ajjuediyiudis onjeA wea],, ‘shaains-jsod
pue -aud ay3 pa3sjdwod %4eg ‘syuedidijed [je Suowy

suoissajoid Adewueyd Jo

|ejuap Jo sanj|iqIsuodsal pue 9|04 JO 93pa|Mmoud|

ul a8ueyp juediyiusis Aj[ed13s13els ou sem auay |

‘UOI1eIOQE||0D [eUOISSa)01dIajul PIemO] Sapniiie
ul 93ueyd jJuedyiudis Aj|ed13s1ie)s ou Sem aJay |

||EI9A0 9A1I
SEeM 32eqpas) JUSpN)S ‘suoljen|eAs pajs|dwod
%09 ‘954n02 33 pa33|dwod oym sjuspnis 8Os syl JO
3u1ynsuod pue ‘uolzowoud
y3jeay o1gnd Jo uoizesnps juslied ‘SuimalAISul
papn|aul SSIHAIIDE UOIIEINWIS PISNI0J-jusiied
Sal}IAI30e
paseq-493ndwod pue sadusadxs ad13oesd
Adeuwieyd pue ‘sasinod ‘SIeulwss (Sal}AIe
Aseun|didsipJajul ‘suofdeIdlul S pue pajeinwis
papn|aul paquasap sallAlOe SululesT ‘sale1s
Pa3UN 8y} WoJy 319M 4€ ‘PaPNDUL S3IPNIS 3Y3 JO
papn|aul a1am ssdIue 19

synsay

ASAINS swea)
21ed Yj|eay pJemoy sspnjiny

$9100S

JuswWssasse-3sod pue -aid
zinb saniqisuodsal pue sajo.
pue (D] LVSHar) uoneloge|od
|euoissajoudiaiu|

piemo] sspminy jo

9|e2S UOSIDHS( 3y} UO ASAINS
IOMUWED] PIEMO] SOPNIIY

JUSWISSaSSe
INoge sapn3ijie Jauiea
uofes1unwwod juaned pue
‘wisileuolssajoadialul ‘sapniie
‘Bupjew-uoisap ‘sjuaiied
|lenjiA SuipJe8al aousjadwod
pue aouewload Jaulea

95JN0d
3y} Jo suondadiad juspnis

(Adesayy
|eaisAyd g pue ‘Adeweyd
06 ‘Suisinu /z ‘auipsw

L ‘|ewusp ¢T) Sunedidiueduou

ZST snsuaA (Adesayy [edisAyd
/ pue ‘sapewueyd g ‘Suisinu
1T ‘upIpaw 9 ‘|lejusp

€2) syuapnms sunedpiped TOT

810¢ U! (@) suspnis

|ejusp Q6 pue (1esA puodss)

sjuapnis Aceuueyd

G9T *£TOT Ul (#Q) s3uspnis

|ejusp 89 ‘(1esA puodss)
sjuapnis Adeuueyd gz

sjuspnIs
Adewueyd JeaA-1sii) 9QT pue
‘syusapnis Adeweyd JesA-paiy3

80T ‘Sjuapisal Adewueyd 8T

(epeue) ‘s3enpe.dispun)
sjusapnjs Adeweyd 805

V/N sjuspnis Adeweyd

S3wod3no Suluiea Jsuiea

sjyuapnjs 3uijedidipeduou Jo suo pue

Aanuns Ajiaide-jsod pue -aud ypm auQ :sdnou3 om | (2102)
uoljeUIWEXD S||IXS [B21UI]D AS|swepn
9dualIadxa auolsded [euolssajoadiaiul Jo Juswdojaaag (0Z0Z) ynws

SIaUID3| [puoIssajoidiajuf

SjuapISal TAD ‘SIUSPNIS £ pue T :sdnous aauy |
sdS Sulpnjoul ‘suolje|nuis papualg

(L102)
PIpauag

sjuapisal Aobwbyd

ASAINS UOIIEN|EAD 3SINOY) :S3ULIB0 8SIN0D-INOA

SdS YHM dDdd J0 Juswssasse

Suipnjoul ‘9sinod Adew.eyd e jo juswdojaasg (TTOZ) PSINA

0T0Z-S661 ‘Uoirednpa (eT02)
Adeweyd ul SUOIIEIIUNWIWIOD JO MBIADI J1JBWIBISAS uewl|jepn
AjAnoe uonenwis (1e3A) Joyiny
(penunuod) € 3714VL



25749870, 2023, 5, Downloaded from https://accpjournals.onlinelibrary.wiley.com/doi/10.1002/jac5.1784, Wiley Online Library on [21/06/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

McBANE ET AL.

sopualedwod

Adeiayy |eaisAyd aoj sai3ajesis [euoiyeanpa

1310 O] Je|IWIS 949M SdS 18yl papn[dpuod

SJOYINe 3Y3 ||eJSAQ "SaIpNIs A [enb uo

pa3iodau 934y pue ‘el pa||043uod paziwopueiuou

e U0 pa3Jodal SUO ‘S|el) pa|[043uod paziwopueld

9AlJ UO pallodal Sa[dI1Ie 991y ‘suolien|eAs

1s93-3s0d Jo/pue -aid ypm ugisap Apnis
110y02-3|3UlS Pasn USASS ‘Salpnis pspn|aul sy} JO
papn|aul a1aMm s9diue T

oeqpasy nydjsy

papinoid sdS 1ey3 3|34 SJUSPISaY 'sdS By} Inoge

SJUSPISDU JEDA-1SI1) WOJ) SJUSWWOD  dARIsod
AjjesIaAIuN JsOwWle,, YIIM ‘PIAISIDI |[9M SEM dSED By |

2A13Isod A[SUIW[BYMISAO,, SEM 3Deqpad) JUSpNI§

SdS 0 3sn 3y} a1en|eAd 03 pausisap Jou sem Apnis
3Y3 INg ‘JUSWISSISSE DY} Ul PasN aJam SdS—V/N

uoleanpa
y3|eay Ui $3]0J 9SJaAIp 3|d13|NW Ul pasn a1am sqS
1ey) pajedipul sa1pnis papn|aul 8y ‘9duewioiad
|B21UI[D JO JUSWISSASSE B3 Ul SdS Suish
paqLIdSap QT PUe ‘s||iys |eatul|d 0 juawdojarsp
3y} Ul 5dS Sulsn paqudsap saipnis sy} Jo
UIASS 'SdS Y3m 3upiom/3uidolaaap 4oy sajejdwal
10 s|020304d papiao.d aAl) ‘salpnis papn|dul 8yl JO
papnjoul Jam ssdIue /T

(%16) 9s1249%a ay3 Jo 1ed [ed1auUaq

1SOW Y3} SeM X2eqpaay A}noey} ajelpawiw|

|nyd|ay Se sJUBWISSASSE S[|S dY} PIMBIA Sulajul
JO %6/ *A9AIns ayy pas|dwod sjuedpiyied €€ ||V

Journal of the American College of Clinical Pharmacy

S}|nsay

544

V/N

1sIpPayo julod-gfy

3oeqpasy

UM JUSWISSISSEe DAIJeW.I0
Sal3ljepow uole|nuwis

snoleA 0} paddew syyd3 40)
Sujuies) jo uopdadiad juapnis

Svd3 931y}
J0J SUOI3e)S Je dduewIolad

juapIsaJ Jo surjes Jojenjens

V/N

susaqul Aq

pa19|dwod ASAINS 3DSO-350d
svd3 1y31s oy souewopad
JauJed) Jo s3uijed Ajnoe4

S9wWod3no Suluies

sjuapnis Adesay) |edisAyd

(1e2A
Y3noy) spuspnis [edlpawl TS

(4e9A yunoy
pue pJiy3) Sjuspnis [ed1pawl OGY <

Sju3pIsal yADd
dUlU pue SjUPISaL TADd SUIN

sjuapnis |euolssajold
yjeay Jo sadAj |esanag

SUJIa3UI BUPDIPAW [euldjul £

Jaulea’]

uoeonpa Adesayy [eaisAyd ul 9sn JO MIIADJ D11BWRISAS

1ISIP93YD € BIA UOIIEN|BAS ‘(IedA &
JOA0) SIUSPNIS [EDIPAW JEIA-UYIINOY JO SIOYOD DY
JUSSUOD paWLIoUl SUlUIBIQ SIS YIM aseD)

wn|nd1IND paseq-uoijejnwis e o Juswdojanaqg
J03en[eAs Jadxe JuajuU0d e wouy
21005 3ujel (O[3 pue 1SI[3O3YD € EIA UOIFEN|eAd
{sjuapisal o1padoyio yADd pue TADd :sdnous om|
30S0

swei3oud
uoljeonps |euolssajold yjeay Jo AJaLIeA e Ul SdS
ul s|020304d pue sa1e|dwa} JO 3sn JO MIIADJ uldodg

dnoi8 sup
uonejualio diysuisjul Suunp paJajsiuiwpe 3050

<6(9102)
pleydiud

(9102)
Jaudwiayy

(0coz)
1981 H

+6(9T02)
1_AMQ

(Tzoz) ssmnea

(6102)
EER (e

sJauipa] Apulibyd-uoN

Ananoe uopejnwis

(panupuoD)

(1e3A) Joyiny

€379Vl



McBANE ET AL.

Journal of the American College of Clinical Pharmacy 545

(Continued)

TABLE 3

Results

Learning outcomes

Learner

Simulation activity

Author (year)

Of the 65 studies included, 29 were quantitative, 15

N/A

Student nurses

Systematic review of use in nursing education - 65

Rutherford-

were qualitative, 14 were mixed-method, 5 were

studies

Hemming
(2019)

literature or systematic reviews, and 2 were meta-
analyses. Of note, 27 studies were conducted

outside the United States
Overall, the authors concluded that rigorous

research was lacking regarding the use of SPs in

nursing simulations

N/A—SPs were used in the assessment, but the

Performance of EPAs

59 “near-graduate” medical

Performance assessment, including SP interaction

Wijnen-

study was not designed to evaluate the use of SPs

students (Germany,

Netherlands)

Two cohorts (Germany, Netherlands): Evaluation via

Meijer

scoring forms

(2015)

Pharmacists' Patient Care Process;

SBAR = situation, background, assessment, and recommendation; SOAP = subjective, objective, assessment, and plan; SP = standardized patient; TA = teaching assistant.

Abbreviations: EHR = electronic health record; EPA = entrustable professional activity; N/A = not applicable; OSCE = objective structured clinical examination; PPCP

documentation of the affect, behaviors, and tone of voice were stud-
ied inconsistently in the 17 reports. The authors recommended more
consistent inclusion of several categories of information in cases used
by SPs: demographics (name, age, and gender), background and situa-
tion (including medications), psychosocial information, symptoms, and
findings, and instructions to actors (opening statement, conversation
starters or extenders, and what to expect with respect to setting,
number of students and others present, and time interval).8®

Use of SPs in pharmacy (and other health professions) education
and training is common and perceived as useful; however, extensive
evidence is lacking to support its effectiveness, validity, reliability,
consistency, lack of bias, and cost. More robust studies could inform
pharmacy educators on best practices for SP use.

5 | COMPUTER-BASED SIMULATION

Computer-based simulation (CBS), sometimes called software- or
screen-based simulation, replicates real-time decision-making pro-
cesses in a virtual learning environment, including virtual patients, vir-
tual reality (VR) task trainers, computer-generated game simulators,
and VR simulation.?**® In pharmacy education, CBS also encompasses
mock EHR systems, interactive game-based learning (GBL), and simu-
lations based in extended reality (XR). Although CBS is sometimes
considered part of LFS, this paper separates CBS to expand on the

use of modern technologies in pharmacy education.

51 |
training

Examples of CBS in pharmacy education and

Pharmacy curricula are increasingly using simulated EHRs to better
prepare students for practice. In 2020, 37 of 59 responding colleges/
schools of pharmacy reported use of a simulated EHR in their curricu-
lum.*** Colleges/schools of pharmacy commonly use simulated EHRs
to afford learners the ability to practice and perform discrete tasks
such as data collection, documentation, medication reconciliation,
order entry, and order verification.'*4712° Respondents also commen-
ted on the simulated EHR's ability to practice and/or assess various
steps of the PPCP and specific Center for the Advancement of Phar-
macy Education outcomes.?** Several other skills and competencies
to teach and/or assess in the EHR have been suggested, such as com-
munication, interprofessional collaboration, and data analysis.*®
Interactive GBL is a type of “serious gaming” in which interactive
computer applications are used for training or educational pur-
poses.'?! Game-based learning methods may be more advantageous
than traditional methods of instruction, given that they emphasize an
incorporation of compelling or competitive elements throughout the
game to maintain the learner's interest. In pharmacy education, GBL
varies in the types of content explored, game genres, and degree of
immersion and scalability.>? Common uses of GBL include provision
of immersive learning experiences in pharmacotherapy, drug informa-

tion, leadership, entrepreneurship, management, and direct patient
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care skills.212231:32.121-123 £\ rther examples include managing virtual
pharmacies, clean room evaluation, clinical problem solving, and clini-
cal concepts in toxicology.2%?2122:123

Simulations based on XR, which includes VR, augmented reality
(AR), and mixed reality (MR), aim to provide an immersive, realistic expe-
rience in which participants' actions affect their experience within the
simulated environment.?° Learning benefits from XR simulations include
improved content understanding of spatial structure and function, long-
term memory retention, physical task performance, collaboration, and
student motivation.'?* In pharmacy education, these simulation types
have been suggested to be helpful when teaching visual learners
and providing practice in difficult-to-simulate or resource-intensive
scenarios.*?>'?% Pharmacy topics suitable for XR simulations include
pharmacology, anatomy/physiology, compounding, patient safety, and
medication errors, critical care, difficult conversations, pharmacy work
processes, and memorization gamification.2%12>126

Virtual worlds and computer software simulations are the earliest
forms and least-immersive versions of XR. Second Life, a virtual world
developed for non-pharmacy purposes, has been used to simulate a
hospital ward where students attend rounds and patient meetings and
host virtual presentations and patient case discussions.'?”12¢ Com-
puter software simulations, such as MicroSim Inhospital, MyDispense,
DecisionSim, CyberPatient, Organ Bath Pharmacology Simulation,
AutonomiCAL, Virtual Cat, and Virtual Rat, have been used to develop
BLS and ACLS skills, medication dispensing skills, critical evaluation of
patient medication regimens, clinical decision-making in oncology
patient cases, and pharmacology concept understanding.1%-34129-131

More immersive XR simulations with VR, AR, and MR are rela-
tively new to pharmacy education. VR has been used to visualize
three-dimensional (3D) representations of human anatomy and as an
application for distance team-based learning.2>*%2 AR and MR simula-
tions have been used to provide 3D models of drug-receptor interac-
tions and biomolecular structure, additional learning resources for
medication information and pharmacogenomics, vaccination training,

and immersion in patient experiences of dementia.*33-137

5.2 | Learning outcomes assessed using CBS
Many of the reported outcomes with CBS focus on student satisfac-
tion, perceptions, and/or attitudes (Table 4). One study found that for
students randomized to use a virtual EHR in addition to patient simu-
lation, compared with patient simulation alone, the time needed to
provide optimal treatment recommendations decreased by 25%.1°
Conversely, another report described that pharmacy students exposed
to a simulated EHR in their third professional year performed no bet-
ter on acute care and ambulatory care APPEs than previous cohorts
not exposed to simulated EHRs.**¢

Published GBL literature primarily assesses student satisfaction,
participation, and attitudes toward topic understanding before and
after implementation.®? Students also support the use of GBL in
future courses. One study found that students felt more confident in

clinical topics after completing the game.?! Although GBL activities

are increasingly being investigated in pharmacy school curricula, cur-
rent literature lacks descriptions of GBL in pharmacy resident and
interprofessional education.

Studies of virtual world and computer software simulations have
mainly evaluated students' perspectives.!”127128130 Ope study
reported improved BLS and ACLS performance when CBS was used
before manikin simulation.*?’ Studies of AR and MR simulations have
shown improvement in global learning objectives and qualitative posi-
tive student feedback on Iearning.133'13""138’139 However, other stud-
ies have only described student perceptions of the activities. 134135137
Literature describing or evaluating the use of XR simulations in edu-
cating pharmacy residents are lacking. Use of VR has improved test
scores in anatomy and physiology courses and has been perceived to
provide a better environment than other online methods for team
learning.2%:132

In summary, the CBS teaching method generally requires fewer
resources than other simulation modalities. Limitations to uptake may
include insufficient technological support, preconceived faculty and
student attitudes, and time limitations to implementation in the class-
room with traditional didactic learning.}!” More studies are needed to
show the effectiveness of CBS specific to desired learning outcomes
for pharmacy students. In addition, studies using CBS to teach skills to
pharmacy residents are completely lacking from the current literature.
Because VR simulations require the most development and resources,
they are not widely used in pharmacy education, and literature evalu-
ating specific learning outcomes affected by VR simulations has not

yet been published.

6 | CONCLUSION

Exciting progress has been made in simulation education in pharmacy
over the past 2 decades. Most publications to date have focused on
HFS across a variety of pharmacy education settings ranging from
didactic to experiential, and most evidence is concentrated in Pharm.
D. programs. More publications evaluating various forms of simulation
across learner groups are needed. There is growing evidence regard-
ing the impact of simulation on learning outcomes within pharmacy
education as well as in interprofessional healthcare education. With
the evolving landscape of health professions education and practice, it
is important to purposefully align the intended learning outcome with
the appropriate simulation modality. Although resource availability is a
key component in strategic planning for robust education, there is a
significant opportunity for collaboration across all health professions.
Simulation has significant potential to continue to advance practice-

based learning outcomes for a variety of pharmacy learners.
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