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Simulation-Based Medical Education
in Family Medicine Residencies:
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BACKGROUND AND OBJECTIVES: To better understand the current use of
simulation and barriers to its use in family medicine resident education, we
surveyed US family medicine residency (FMR) program directors (PDs) about
opinions and use of simulation-based medical education (SBME) in their pro-
grams. A number of specialties have incorporated or required simulation-based
educational techniques in residency education over the past 10 years, but little
is known about the current use of SBME in family medicine graduate medical
education. We also evaluated associations between program characteristics
and the use of SBME in FMR education.

METHODS: Questions were included on the 2019 Council of Academic Family
Medicine Education Research Alliance (CERA) survey of US FMR PDs. The sur-
vey included questions regarding current use of SBME along with questions to
identify barriers to its use in family medicine programs.

RESULTS: Thirty-nine percent (n=250) of PDs completed the survey; 84.5%
reported using simulation. PDs reporting they did not use simulation were less
likely to view simulation as valuable for education or assessment. Unexpect-
edly, residency program size was not associated with simulation use or access
to a dedicated location for SBME.

DISCUSSION: Use of SBME in family medicine resident education has in-
creased since 2011. PDs value simulation for education and remediation, and
most programs have introduced some degree of simulation despite barriers.
The results of this study can inform resources to support the continued integra-
tion of SBME into family medicine resident education.
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and uncommon clinical situations.!

o prepare family medicine res-
T idents for the increased spec-

trum of clinical skills they
must acquire within the constraints
of reduced duty hours, limited pa-
tient encounters, and increased focus
on patient safety, simulation educa-
tion has been proposed as a meth-
od to expose residents to common
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Simulation-based medical educa-
tion (SBME) leads to retention of
clinical knowledge ? and improved
performance in rare, high-stakes sit-
uations,>* and exposes residents to
clinical scenarios of varying difficul-
ty.> SBME can improve a resident’s
self-confidence,® medical knowledge,

clinical skills, communication,” crit-
ical thinking,® team building, and
leadership!! —all items evaluated
on resident Accreditation Council for
Graduate Medical Education (ACG-
ME) milestone evaluations.!? When
theoretically-grounded, SBME can
help residents achieve more spe-
cific clinical skill acquisition goals
as compared to traditional clinical
medical education.!* SBME is also
an effective tool for gathering pro-
fessional assessment feedback!* and
for the evaluation of clinical skills in
residency training environments.'516

Though simulation has been a
staple of graduate medical educa-
tion (GME) for more than 40 years
in the fields of surgery, anesthesiol-
ogy, and emergency medicine, fam-
ily medicine (FM) historically has
not fully leveraged the potential of
simulation. A 2011 AAMC survey re-
garding simulation showed that only
12% of teaching hospitals and 58% of
medical schools utilized simulation
for family medicine resident educa-
tion.'” Potential barriers to the use
of simulation in FMR programs in-
clude lack of fiscal and physical re-
sources, such as simulation models
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or simulated patient actors, and lack
of faculty simulation experience.

Since the AAMC study in 2011, no
studies have investigated the scope
of SBME in family medicine residen-
cies. This study aims to fill that gap.
The objectives of this study were (1)
to describe the current use of SBME
in FMR education, (2) to identify
FMR program characteristics associ-
ated with the use of simulation, and
(3) to assess the relationships among
program director (PD)-perceived bar-
riers, PD-perceived value, and the
use of SBME.

Methods

To assess the current state of sim-
ulation education in family medi-
cine and to better understand the
relationships between program char-
acteristics, resources, and PD charac-
teristics and the use of and barriers
to simulation use, we developed
questions for inclusion in the 2019
Council of Academic Family Medi-
cine (CAFM) Educational Research
Alliance (CERA) survey of FMR pro-
gram directors. The methodology of
the CERA Program Director Sur-
vey has previously been described
in detail.’®* The American Academy
of Family Physicians Institutional
Review Board approved this project
in September 2019.

Setting and Participants

The population surveyed was all
ACGME-accredited US FMR PDs
as identified by the Association of
Family Medicine Residency Direc-
tors (AFMRD). Email invitations to
participate were delivered along with
the survey, using the online program
SurveyMonkey. Between September
and November 2019, six follow-up
emails were sent after the initial
invitation to encourage nonrespon-
dents to participate. At the time of
the survey, 668 PDs met the inclu-
sion criteria. Forty had previously
opted out or blocked surveys; there-
fore, the survey was emailed to 628
individuals.
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Survey Development
The research team developed sur-
vey questions to assess the current
state of simulation and submitted
the questions through the CERA
survey process. The CERA Steer-
ing Committee, along with a group
of expert peer reviewers, evaluated
questions for consistency with the
overall subproject aim, readability,
and existing evidence of reliability
and validity. Pretesting, conducted
with family medicine educators who
were not included in the sampling
frame, evaluated questions for flow,
timing, and readability. The final
larger omnibus survey included 53
survey items: 10 demographic/char-
acteristic core items and five top-
ic-specific sections. The simulation
section included nine questions.

Main variables of interest includ-
ed use of simulation and perceived
barriers to simulation use in resi-
dent education, assessment, and re-
mediation. We provided the following
definition of simulation to respon-
dents: “a method used in health care
education to replace or amplify real
patient experiences with scenarios
using lifelike mannequins, physi-
cal models, standardized patients,
or computers.” Likert-type items as-
sessed the value of the use of sim-
ulation in education, assessment,
and remediation. Four questions
addressed the specific uses, how of-
ten simulation was used, and which
competencies simulations assessed.
Four questions addressed the types
of simulations used to create realistic
simulation experiences. Table 2 pro-
vides definitions of each of these sim-
ulation types. PDs were also asked to
identify barriers to the use of simula-
tion from a pre-defined list developed
from previous literature and to iden-
tify their access to dedicated simu-
lation location, defined as “a space
or building that has a primary role/
purpose to provide simulation-based
medical education.”

In the core questions, PDs report-
ed their residency program’s gener-
al characteristics (location and size
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of program, size of community, pro-
portion of international medical
graduates (IMGs) and individual
characteristics (PD gender, race, and
length of time in PD role).

Data Analysis

We coded, aggregated, and analyzed
data using Statistical Analysis Sys-
tem (SAS) software version 9.4. We
compared differences in simulation
use, how often simulation is utilized,
how programs utilize simulation,
competencies, barriers, and value
of simulation between type of resi-
dency program and size of residency
program using a y? test of indepen-
dence and/or Fisher’s exact test as
appropriate. In the direct comparison
between community-based, universi-
ty-affiliated, university nonaffiliated,
and university-based FMR programs,
“military” and “other” residency pro-
gram types were excluded (n=10),
due to not being able to confident-
ly distinguish them as community-
based or university-based programs.
In direct comparisons between com-
munity-based and university-based
FMR programs, community-based
programs were defined to include
both university and nonuniversity-
affiliated community programs. We
used a Spearman rank test post hoc
to explore the association between
value of simulation for education and
assessment and frequency of simula-
tion utilization.

Results

Overall Results

The overall response rate for the
survey was 39.1% (250/628). Table
1 presents program characteristics
of responding PDs.

Overall, 84.5% of respondents re-
ported that their programs use sim-
ulation. A majority of responding
PDs (67%) report using simulation
for both education and assessment.
The core competency that was as-
sessed the most through simula-
tion was patient care, followed by
medical knowledge and interper-
sonal communication skills (Table
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Table 1: Program Characteristics as Reported by Family
Medicine Program Director Respondents

Residency Characteristics (n=250) * Number of Programs
Program Affiliation
University based 41 (16%)
Community based, university affiliated 152 (61%)
Community based, nonaffiliated 46 (18%)
Other** 10 (4%)
Size of Program
Small (<19 residents) 96 (39%)
Medium (19 — 31 residents) 118 (48%)
Large (> 31 residents) 33 (13%)
Program Director Gender
Male 111 (45%)
Female 128 (52%)
Program Director Race
White 213 (86%)
African American 10 (4%)
Asian 15 (6%)
Other 10 (4%)
Program Director Ethnicity
Hispanic/Latino 13 (5%)
Non-Hispanic/Latino 228 (95%)

* The response rate for this survey was 39%.

#* Other program affiliations were reported by respondents as (1) military, (2) university-
administered community-based, or (3) teaching health centers.

2). PDs reported that they use a va-
riety of methods of simulation, in-
cluding standardized patients (56%),
full-scale mannequins (61%), and
part or partial task trainers (59%).
Screen-based simulation was utilized
the least; only 22% of PDs report-
ed use of this method of simulation
(Table 3).

A significant, positive linear rela-
tionship existed between perceived
value of simulation for education
and assessment and frequency of
simulation utilization. The more fre-
quently simulation was utilized in a
program, the more a PD valued sim-
ulation as a technique for resident
education, including remediation
(s,=0.35, P<.0001), and assessment
(s, =0.22, P=.0014).

266 APRIL 2022 - VOL. 54, NO. 4

Comparisons Among Residency
Program Type and Size
Residency programs of different
types and sizes utilized SBME at
comparable rates. Similarly, there
were no significant differences be-
tween university- and communi-
ty-based programs regarding how
simulation is used, how often it is
used, and which of the ACGME
core competencies are assessed us-
ing SBME (Table 2). Access to a ded-
icated location for simulation did not
differ significantly between sizes of
family medicine programs (79% and
77%). Slightly more university-based
programs utilized simulation for ed-
ucation, including remediation, com-
pared to community-based programs
(87% vs 21%), although this differ-
ence was not significant.

PDs of community-based pro-
grams (18%) were as likely to report
barriers as PDs of university-based
programs (23%), although the most
prominent barrier differed signifi-
cantly P=.012). For university-based
programs, the most prominent re-
ported barrier was lack of faculty
teaching time. However, for commu-
nity-based programs, the most prom-
inent reported barrier was lack of
support from teaching hospital or
academic institution.

Findings for Programs That Did
Not Utilize Simulation

Fifteen percent of PD respondents
reported that their program did not
utilize simulation. Participants who
did not utilize simulation reported
significantly lower rates of agree-
ment with the statement “simulation
is a valuable technique for education”
(71% vs 92%, P=.001) and “... for
assessment” (66% vs 82%, P=.0286)
compared to PDs that utilized sim-
ulation, respectively (Table 4). Of
PDs who did not utilize simulation,
61% reported not having access to
a dedicated location for simulation
compared to 18% of programs that
utilized simulation (P<.0001). Among
PDs who did not utilize simulation,
95% reported a barrier (ie, lack of
resident and/or faculty time, inter-
est, or training; lack of support from
teaching institution or colleagues)
when attempting to provide simu-
lation-based education compared to
80% of programs that utilized simu-
lation (P=.034).

Discussion

In this 2019 CERA survey, a major-
ity of responding FMR PDs in this
survey reported that they utilized
simulation as an educational tool,
for both education and assessment.
PDs also reported access to dedicat-
ed locations to utilize SBME. Most
FMR programs using simulation uti-
lize it for clinical skills and medical
knowledge core competencies. Al-
though studies in other fields have
highlighted the value of simulation
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Table 2: Simulation Usage Characteristics in Family Medicine Programs*

Type of Residency Program Size of Residency Program
Total University Community <_19 19 - 31 >_31
(N=208) Based Based Residents | Residents | Residents
(N=41) (N=198) (N=96) (N=118) (N=33)

n % n % n | % n | % n | % n %
Best Describes Program Use of Simulation
Education, including remediation 57 27% 15 37% | 40 | 21% |21 | 22% |32 | 27% | 4 12%
Assessment 11 5% 2 5% 8 4% 3 3% 4 | 3% 4 12%
Education and assessment 140 | 67% 19 46% | 113 | 58% | 51 | 54% | 67 | 57% | 20 | 61%
Frequency of Simulation-based Medical Education (SBME)
Weekly 11 5% 3 8% 6 4% | 3 | 4% | 5 | 5% 3 11%
Monthly 42 20% 3 8% 37 | 23% | 17 | 22% | 18 | 18% | 6 | 21%
Quarterly 57 28% 12 33% | 43 | 27T% |24 | 32% | 30 | 30% | 2 7%
Semiannually 51 25% 9 25% | 38 | 24% |14 | 18% |29 | 29% | 8 | 29%
Yearly 45 22% 9 25% | 35 | 22% |18 | 24% |18 | 18% | 9 32%
CORE Competency Assessed the MOST Through Simulation
Interpersonal communication skills 39 19% 9 26% | 25 | 16% |22 | 29% |26 | 26% | 6 | 21%
Medical knowledge 55 27% 12 34% | 41 | 26% | 40 | 53% | 53 | 53% | 13 | 46%
Patient care 107 | 52% 14 40% | 89 | 56% |11 | 15% |19 | 19% | 9 32%
Practice-based learning and
improvement, professionalism or 4 2% 0 0% 4 3% | 2| 3% | 2 | 2% 0 0%
system-based practice

*No significant differences were found between simulation usage characteristics and type/size of residency program.

in improving professionalism,!92°
executive leadership,?! and skills
in systems-based practices,? such
as addressing patient safety?! 2*
FMR PDs here do not report using
SBME to affect these competencies.
In undergraduate medical educa-
tion, simulation is also successfully
being used to teach interprofessional
teamwork.

These results suggest that FMRs
are not leveraging SBME to its
greatest potential. In this sample,
PD perceptions of value were related
to the use of simulation. This may in-
dicate one potential target for inter-
vention. FMR educators may not be
aware of these possible applications
or may not be trained to adapt sim-
ulation to include these competen-
cies. More faculty development may
be needed to share the evidence on
the positive effects of SBME.
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A majority of respondents, even
those utilizing SBME, reported bar-
riers to simulation. A lack of sup-
port from sponsoring institutions
can be related to lack of investment
in simulation infrastructure, chang-
ing educational culture, or training
faculty. In this study, residency pro-
grams with characteristics that are
associated with more resources, such
as larger size and university affil-
iation, were just as likely as their
counterparts to report barriers to
simulation use. The top-three bar-
riers reported from FMR programs
include lack of resident and faculty
time, lack of support from teaching
hospitals, and lack of faculty train-
ing. Effective SBME requires time
investment for proper coordina-
tion, development, and execution.!
Time and resources are also needed
for organized faculty development,

including training faculty in SBME-
specific skills such as debriefing. %
Organizational leaders can enable
implementation of SBME by resourc-
ing spaces, equipment, and staff. 2
Findings are limited by the self-
selection of respondents to partici-
pate. Although the response rate
was below the recommended 60%
threshold,?” one strength is that
respondents represent a wide dis-
tribution of residency types and siz-
es. Respondents may not have had
a shared mental model of the dif-
ference in simulation for assess-
ment versus for education, which
could limit application of findings.
It is possible that the respondent
group was systematically more or
less interested in simulation than
non-respondents; however, the simu-
lation questions were among others
about unrelated subjects in family
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Table 3: Methods of Simulation Utilized by Program Type and Size

Method of Simulation
Standardized Patients Full-Scale Mannequins Part o.lr_raP;r::zl Task sgﬁm::d
(N=116, 46%) (N=126, 50%) (N=122, 48%) (N=46, 18%)
Among Among Among | Among Among | Among Among | Among
Program type "| “type | Method | " | Type |Method| " | Type |Method| ™ | Type | Method
Community based,
nonaffiliated (N=33) 20 61% 17% 26| 79% 21% 16 48% 13% 7 21% 15%
Community based,
university affiliated 66 52% 57% 73| 57% 58% | 73 57% 60% 24 | 19% 52%
(N=128)
University based
(N=36) 25 69% 22% 19| 53% 15% | 24 67% 20% 11 | 31% 24%
Other (N=10) 5 50% 4% 8 80% 6% 8 80% 7% 4 40% 9%
Number of Residents in n Among Among n Among | Among n Among | Among n Among | Among
Program (July 2019) Size Method Size Method Size Method Size | Method
Small <19 (N=75) 41 55% 36% 55| 73% 44% | 41 55% 34% 17 | 23% 37%
?ﬁidllgg)l 19-31 56 54% 49% 51| 50% 41% | 65 63% 53% 22 | 21% 48%
Large >31 (N=28) 18 64% 16% 18| 64% 15% 16 57% 13% 7 25% 15%

Definitions of simulation methods were as follows: Standardized Patients, a person trained to portray a clinical scenario or an actual patient using his
or her own history and physical exam findings for the instruction, assessment, or practice of skills in health care delivery; Full-Scale Mannequins, a
life-sized robot that mimics various functions of the human body; Part or Partial Task Trainers, a physical model that simulates a subset of physiologic
function to include normal and abnormal anatomy; and Screen-Based Simulation, a program or web-based program, exclusively computer-based,
that allows learners to interview, examine, diagnose, and treat patients in realistic clinical scenarios. '?

Note: No significant differences were found between method of simulation and type/size of residency program.

Table 4: Access and Value of Simulation to Family Medicine Programs

Utilizes Simulation
Yes (n=208) No (n=38) P
n % n %
Access to Dedicated Location for Simulation
Yes 170 82% 15 39%
No 38 18% 23 61% <0001
Simulation Is a Valuable Technique for Resident Education, Including Remediation
Agree 188 92% 27 71%
Neither agree nor disagree 13 6% 10 26% .0010%*
Disagree 4 2% 1 3%
Simulation Is a Valuable Technique for Resident Assessment
Agree 170 82% 25 66%
Neither agree nor disagree 37 18% 13 34% .0286*
Disagree 0 0% 0 0%

*Comparison for significance made with a Fisher’s Exact Test for comparison of agreeing (yes/no) to utilizing simulation (yes/no) due to small cell
sizes. Program directors responding “Neither agree nor disagree” were excluded from analysis.
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medicine education, lessening this
concern. This study was also con-
ducted just before the release of a
new milestone evaluation system by
the ACGME in July 2020, which
may subjectively change responders’
interpretation of their use of simula-
tion to evaluate milestones.

Future intervention and imple-
mentation studies are needed to
identify how to overcome barriers
and how to make SBME more sus-
tainable and effective for FMR pro-
grams. Data on patient safety and
interprofessional team care would
greatly improve the understanding
of how SBME can be effective.
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