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Abstract

Background: Telemedicine useincreased asaresponseto health care delivery changes necessitated by the COVID-19 pandemic.
However, lack of standardized curricular content creates gaps and inconsistencies in effectively integrating telemedicine training
at both the undergraduate medical education and graduate medical education levels.

Objective: This study evaluated the feasibility and acceptability of a web-based national telemedicine curriculum devel oped
by the Society of Teachersof Family Medicinefor medical studentsand family medicine (FM) residents. Based on the Association
of American Medical Colleges telehealth competencies, the asynchronous curriculum featured 5 self-paced modules; covered
topics include evidence-based telehealth uses, best practices in communication and remote physical examinations, technology
requirements and documentation, access and equity in telehealth delivery, and the promise and potential perils of emerging
technologies.

Methods: A total of 17 medical schoolsand 17 FM residency programs implemented the curriculum between September 1 and
December 31, 2021. Participating sites represented 25 statesin all 4 US census regions with balanced urban, suburban, and rural
settings. A total of 1203 learners, including 844 (70%) medical students and 359 (30%) FM residents, participated. Outcomes
were measured through self-reported 5-point Likert scale responses.

Results: A total of 92% (1101/1203) of learners completed the entire curriculum. Across the modules, 78% (SD 3%) of
participants agreed or strongly agreed that they gained new knowledge, skills, or attitudes that will help them in their training or
career; 87% (SD 4%) reported that the information presented was at the right level for them; 80% (SD 2%) reported that the
structure of the modules was effective; and 78% (SD 3%) agreed or strongly agreed that they were satisfied. Overall experience
using the national telemedicine curriculum did not differ significantly between medical students and FM residents on binary
analysis. No consistent statistically significant relationships were found between participants' responses and their institution’s
geographic region, setting, or previous experience with atelemedicine curriculum.
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Conclusions: Both undergraduate medical education and graduate medical education |earners, represented by diverse geographic
regions and institutions, indicated that the curriculum was broadly acceptable and effective.

(IMIR Med Educ 2023;9:e43190) doi: 10.2196/43190
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Introduction

Telemedicine—the delivery of health care remotely using
telecommunication technology [1]—emerged at the forefront
of clinical care during the COVID-19 pandemic. Over the last
20 years, known benefits include increased patient access
(especially in underserved and rural areas), decreased health
care costs, and high patient and physician satisfaction [2,3].
Although the pandemic unexpectedly accelerated the adoption
of telemedicine [4], many academic medical centers are now
purposefully devel oping strategiesfor thelong-term integration
of telemedicine and digital health tools into clinical care and
medical education [5,6]. Furthermore, with the emergence of
technologies such as remote patient monitoring, there is an
urgency to train future physicians in the meaningful use of
telemedicine in the context of a rapidly evolving health care

landscape.

Recognizing aneed for telemedicine education, the Association
of American Medical Colleges(AAMC), the Liaison Committee
on Medical Education, and the American Academy of Family
Physicians (AAFP) recommended adoption of telemedicineinto
medical school and residency training before the pandemic [7].
Between 2018 and 2021, the number of US medical schools
offering telemedicine education in arequired or elective course
dramatically increased from 58% to 90% [8]. Similarly,
telemedicine use in residencies rapidly expanded once the
Centers for Medicare and Medicaid Services extended
reimbursement for telemedicine outside of rura areas and
allowed remote precepting [9]. Proposed changes to the
Accreditation Council for Graduate Medical Education family
medicine program requirements state, for the first time, that
resident patient encounters should include telemedicine visits
[10].

Degspite the expansion of telemedicine education at medical
schools and residency programs, there are still significant
telemedicine curricular gaps [11,12]. For example, while
medical students express a desire to learn telemedicine best
practices in undergraduate training [11], a 2020 survey of 156
internal medicine postgraduate year 1 (PGY-1) residents
demonstrated that 74% of them did not receive dedicated
telemedicine training during medical school, and only 12% of
themfelt “at least moderately” prepared to conduct telemedicine
visits at the start of residency [12]. A 2021 survey of 213
residents (PGY-1to PGY-7) representing 51 different specialties
showed 72% felt that specific training in telemedicine was
important for their careers[13].

Medical schools frequently cite alack of faculty experiencein
telemedicine asasignificant barrier to developing telemedicine
education [14]. An additional barrier isthelack of arecognized
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gold standard for telemedicine training [15-18]. In response to
this, the Society of Teachers of Family Medicine (STFM)
formed atask forceto create anational telemedicine curriculum
for medical students and family medicine (FM) residents [19],
using an expanded version of AAMC's cross-continuum
telemedicine competencies [20]. This study describes the
feasibility and acceptability of this national telemedicine
curriculum, covering 20 telemedicine competencies over 5
web-based modules, across a diverse group of undergraduate
medical education and graduate medical education (GME)
Settings.

Methods

Curriculum Development

The STFM Telemedicine Task Force convened in June 2020
to develop a national curriculum for medical schools and FM
residencies, covering foundational topics and best practicesin
telemedicine. Task force members included multidisciplinary
medical educators and telehealth experts from diverse
organizations, including the AAFR, AAMC, the US Department
of Veterans Affairs, academic medical centers, and large health
delivery systems across the country [19].

Task force members developed the telemedicine curriculum
between September 2020 and August 2021. Curriculum
development used Kern's 6-step framework [21], including a
targeted needs assessment, learning objectives mapped to
AAMC competencies, incorporation of effective web-based
educational  dtrategies, and implementation as a
multi-ingtitutional pilot for evaluation. The needs assessment
was conducted through a comprehensive literature review of
existing telemedicine curricula. Learning objectives were
mapped to AAMC' stelehealth competencies[20], and additiona
competencies were added by consensus decision-making [22].
Developed with the use of evidence-based principles in
multimedia instruction [23,24], the modules incorporated
instructional videos, animations, and interactive exercises to
foster effective learning; modular content was organized into
visually engaging screens for easy, self-paced scrolling on a
laptop or mobile device. The modules prompted learners to
apply, analyze, and synthesize learning concepts (hierarchical
elements of Bloom’s taxonomy [25]) through interactive
click-and-point exercises, reflective questions, and case-based
medical decision-making.

Table 1 detailsthe content of the 5-module curriculum. Module
1 (Introto Telehealth) provides evidence-based telehealth uses.
Module 2 (The Telehealth Encounter) reviews best practicesin
setting up a confidential, therapeutic environment, as well as
“webside” manner, remote physical examinations, and medical
decision-making. Module 3 (Requirements of Telehealth) covers

IMIR Med Educ 2023 | vol. 9| e43190 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/43190
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION

technol ogy requirements and documentation. Module 4 (Access
and Equity in Telehealth) focuses on access and equity to
mitigate bias, promote cultural competence, and address
potential technology barriers. Module 5 (Future of Telehealth)
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addresses the promise and potential perils of emerging
technologies. Figures 1 and 2 are representative screenshots of
the modules; a short overview video of the curriculum can be
found in the Multimedia Appendix 1.
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Table 1. Overview of the Society of Teachers of Family Medicine national telemedicine curriculum, 2021: five comprehensive modules.

Module aAaM Clcompeten-  ACGM EP core competency and sub- Learning objectives Teaching method in module
cy domain competencies
Introduc- Patient safety and «  Practice-based learning and im- Describe the appropriate uses of «  Evidence-based research on
tionto  appropriate uses provement: investigate and evalu- telehealth current telemedicine uses,
tele- ate patient care practices, appraise Discussthe benefitsand limitations risk and benefits
health and assimilate scientific evidence of telehealth «  Review of telemedicinebarri-
«  Systems-based practice: coordi- Identify factors that impact patient ersincluding patient readi-
nate patient care within the health and practice barriers to incorporat- ness and accessto technology
system, incorporate considerations ing telehealth « Interactive point-and-click
of cost awareness and risk/benefit Explain the roles and responsibili- graphicsand multiple-choice
analysis ties of team membersin telehealth guestion
encounters
Thetde- Communication; «  Interpersonal and communication Establish atherapeuticenvironment .  Case-based teaching with
hedth  datacollection, and sKills: create and sustain athera- and develop effective rapport with standardized patient videos:
en- assessment peutic relationship with patients patients |earners assess therapeutic
counter and families Obtain a history and conduct an environment, clinical symp-
«  Patient careand procedura skills: appropriate physical examination toms, and respond to multi-
gather essential and accurateinfor- through telehealth ple-choice and free response
mation, counsel patientsand fam- Incorporate information from the guestions
ily members, makeinformed diag- patient’s surroundings into the » Interactive exercisesto navi-
nostic and therapeutic decisions clinical assessment gate communication chal-
« Maedica knowledge: demonstrate Apply appropriate medical deci- lenges (including sample
an investigative and analytical sion-making in the context of pro- scripts) and identification of
approach to clinical problem viding care at a distance, including health risksin environmental
solving and knowledge acquisi- escalating care when necessary «  Tutoria videos on best prac-
tion, apply medical knowledge to Compl ete documentation for tele- tices for webside manner,
clinical situations health encounters physical examination, medi-
cal decision-making
Require-  Technology for «  Systems-based practice: advocate Describe the technology require-  «  Point-and-click interactive
ments  telehedlth; for quality patient care and opti- ments for atelehealth encounter exercises for technology
fortele-  ghical practices mal patient care systems, work in Resolve common tel eheal th techni- troubl eshooting
hedth  and legal require- interprofessional teamsto enhance cal issues «  Review of Hedlth Insurance
ments (privacy patient safety and improve patient List the documentation require- Portability and Accountabili-
regulations, in- care quality ments ty Act (HIPAA) compliance,
formed consent, Identify the key elements of an ef- documentation requirements
professional re- fectivetelehealth work environment including sample language
quirements) and resources
Access Accessand equity o  Professionalism: demonstrate Describe how telehealth may miti- «  Interactive, case-based scenar-
andequi- (mitigate bias, pro- professional conduct and account- gate or amplify socioeconomic gaps ios for telemedicine visits
tyin mote health equity, ability, humanism, and cultural in health care access with pediatric and adolescent
tele- address potential proficiency Assess and accommodate patients patients; dementia and nurs-
hedth  barriersto use) « Interpersona and communication needs, preferences, and potential ing home patients; lesbian,

skills: create and sustain athera-
peutic relationship with patients
and families

cultural, social, physical, cognitive,
and lingui stic/communi cation barri-
ersto technology use
Usetelehealth to effectively deliver
care for special populations
(child/adolescent, geriatric patients
with dementiaor in anursing home,
patients at risk for intimate partner
violence, LGBTQI patients, incar-
cerated patients, mental health care)

gay, bisexual, transgender,
queer, and intersex
(LGBTQI); mental health pa-
tients; visitswith interpreters

«  Reflectivequestionson cultur-
a competence, barriersto
care, maintaining confidential-
ity
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Module  AAMC?competen-  ACGMEP core competency and sub-  L€arning objectives Teaching method in module
cy domain competencies

Future  Technology for « Practice-based learningandim- «  Describe the current trendsin «  Review of emerging innova-

of tele-  telehealth (Emerg- provement: investigate and evalu- telemedicine delivery models and tions (remote patient monitor-

health  ing technologies) ate patient care practices, appraise new technologies ing and artificial intelli-
and assimilate scientificevidence «  Describethetypesof technological gence), for chronic care man-

o  Systems-based practice: incorpo- innovations that may impact agement and population
rate considerations of risk/benefit telemedicinein thefuture, including health
analysis, advocate for quality pa artificia intelligence «  Evauation of emerging tech-
tient careand optimal patientcare «  Discussmethods of dataacquisition nology with consideration to
systems, participateinidentifying «  Describe methods of interpreting impact on physician-patient
system errors healthcare data and subsequent uti- relationship, safety/quality,
lization of this data and ethical, equitable care

8AAMC is the Academic Association of Medical Colleges [26].
PACGME is the Accreditation Council for Graduate Medicine Education [27].

Figure 1. Screenshot of “The Telehealth Encounter” in Module 2.
a How to Say More With Less
The Telehealth WtCh the video below to Jearn tips and tricks about non-vertal cues.
Encounter

Practice: Avoid:

Barriers to Access

(-] Seenario: Maria was scheduled for a video visit with her
physician, but she missed the appointment. When her video
visit was rescheduled, she missed that appointment, too.

If & patiant rapeatedly "na shows” for talehaaith visits, consider that:

T . . 75 applicants that responded to an open call, applications were
Multl-lnstltutlonal.Evaluatlon of Curriculum _ . reviewed with attention to diverse characteristics including
A total of 17 medical schools and 17 FM residencies geography, private or public ingtitution, practice setting, and
implemented the STFM national telemedicine curriculum  previous exposure to telemedicine education. Selected
between September 1 and December 31, 2021. Selected from jnstitutions represented al 4 US census regions and 8 of 9
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divisions (except for East South Central due to a lack of
applicantsfrom that area). The 25 represented states comprised
5 Western states, 8 Midwestern states, 8 Southern states, and 4
Northeastern states; 8 of the sites were in rural locations, 10
sites were urban, and 12 were suburban.

Upon completion of site selection, task force members
conducted an informational meeting for siteleadsthrough Zoom
to ensure an understanding of the study requirements. As part
of the application process, each institution completed a prepil ot
survey and designated a site lead. The site leads completed the
following tasks: (1) collated learner namesto track curriculum
completion, (2) implemented the modules asarequired activity,
(3) initiated follow-up with learners with incompl ete work, and
(4) submitted a postpilot survey on curricular implementation.
Each ingtitution distributed study information to learners,
describing the use of deidentified and aggregated survey
responses. A poststudy meeting was held in January 2022 with
site leads to debrief on their experiences.

Learners completed asurvey immediately after completing each
of the 5 web-based modules, assessing their reaction and
changes in knowledge, skills, and attitudes. Faculty site leads
completed postpilot surveysthat assessed faculty perception of
the curriculum, including quality of each module, usefulnessin
developing telehealth skills, and overall satisfaction. All surveys
used can be found in the Multimedia A ppendices 2-4.

Data Analyses

Statistical analysis was conducted using R statistical software
(version 4.1.2; The R Foundation). Ordinal logistic regression
analyses were performed for learner responses to 4 questions.
Response variables ranged from either “strongly disagree” to
“strongly agree’ or from “way too basic” to “way too advanced.”
Explanatory variables included institutions' US census region,
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setting, and prior exposure to telemedicine curriculum.
Chi-sguare tests were used to determine whether learners
training level (eg, medical student or resident) was related to
selecting “strongly agree” for gaining new knowledge, skills,
or attitudes, the effectiveness of module structure, and overall
satisfaction. We al so tested whether learners' training level was
related to selecting “way too basic,” and, separately, “way too
advanced” for appropriatenessfor thelevel of medical training.
Results are presented for tests run with and without Yates
correction.

Ethics Approval

The AAFP Ingtitutional Review Board approved this study
(protocol #21-420, approved August 5, 2021).

Results

Results of Overall Curriculum

A total of 1203 learners, including 844 (70%) medical students
and 359 (30%) FM residents, participated in the study (Table
2). Learnersin all years were represented; third-year medical
students represented the largest learner group, accounting for
36% (433/1203) of participants. 92% (1101/1203) of learners
completed the entire curriculum (ie, all 5 modules). Most
participants completed each module in 15-30 minutes (62%,
SD 8%).

Acrossthe modulesoverall, 78% (SD 3%) of participants agreed
or strongly agreed that they gained new knowledge, skills, or
attitudesthat will help them in their training or career; 87% (SD
4%) reported that the information presented was at the right
level for them; 80% (SD 2%) reported that the structure (eg,
layout and organization) of the moduleswas effective; and 78%
(SD 3%) agreed or strongly agreed that they were satisfied
(Figures 3-6).
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Table 2. Demographics of participantsin the national telemedicine curriculum evaluation, 2021.

Medical students (N=844), n (%)

Family medicine residents (N=359), n (%)

Leve of training

Year 1 224.(27)
Year 2 160 (19)
Year 3 433 (51)
Year 4 27 (3)
Other —
Region
Midwest 321(38)
Northeast 28 (3)
South 236 (28)
West 259 (31)
Setting
Rural 196 (23)
Suburban 188 (22)
Urban 460 (55)
Previous exposureto telemedicine curriculum
Yes 614 (73)
No 230 (27)

120 (33)
117 (33)
108 (30)

a

14 (4)

96 (27)
95 (26)
103 (29)
65 (18)

87 (24)
142 (40)
130 (36)

188 (52)
171 (48)

3ot available.

Figure 3. Responses to the statement, "By completing this module, | gained new knowledge, skills, and attitudes that will help me in my training or

100%
80%
60%
40%
20%
0%

Module 1 Module 2 Module 3

(n=1203) (n=1144) (n=1132)

B Strongly disagree Disagree Neutral

Module 4 Module 5
(n=1115) (n=1101)
Agree M Strongly agree

Figure 4. Responsesto the statement, "Overall, for my level of medical training, the information in this module was.".
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20%
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Alittle too advanced @ Way too advanced
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Figure 5. Responsesto the statement, "Overall, the structure (layout, organization, etc) of this module was effective.".

100%

80%
60%
40%
20%

0%
Module 1
(n=1203)

Module 2
(n=1144)

B Strongly disagree Disagree

17% 13%
Module 3 Module 4 Module 5
(n=1132) (n=1115) (n=1101)

Neutral Agree M Strongly agree

Figure 6. Responsesto the statement, "Overall, | was satisfied with this module.".

100%

80%
60%
40%
20%

0%

Module 2
(n=1144)

Module 1
(n=1203)

H Strongly disagree Disagree

Resultsfor Individual M odules

Using the completion of module 1 as baseline (1203/1203), the
completion rate for modules 2 to 5, respectively, was 95%
(1244/1203), 94% (1132/1203), 93% (1115/1203), and 92%
(1102/1203). For modules 1 to 5, respectively, the proportion
of participants who agreed or strongly agreed that they gained
new knowledge, skills, or attitudes that will help them in their
training or career was 77% (921/1203), 82% (942/1144), 73%
(832/1132), 81% (898/1115), and 78% (855/1101); the
proportion who reported that the information presented was at
the right level for them was 83% (1003/1203), 89%
(1,023/1144), 81% (913/1132), 90% (1009/1115), and 90%
(994/1101); the proportion who reported that the structure of
the modul e was effective was 82% (983/1203), 82% (935/1144),
76% (858/1132), 80% (888/1115), and 78% (862/1101); the
proportion who agreed or strongly agreed that they were satisfied
was 80% (965/1203), 82% (940/1144), 73% (822/1132), 80%
(893/1115), and 77% (850/1101).

Experience of Medical StudentsVersus FM Residents

The Overall experience did not differ significantly between
medical studentsand FM residents on binary analysis (ie, agree
or strongly agree vs disagree or strongly disagree). Medical
students were significantly more likely than FM residents to
strongly agree that they gained new knowledge, skills, or
attitudes that will help them in their training or career for most
of the modules (Modules 2 [P=.009], 3 [P=.003], 4 [P=.04],
and 5 [P=.01]). FM residents were significantly more likely
than medical students to report that the information presented

https://mededu.jmir.org/2023/1/e43190
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18% 13%
Module 3 Module 4 Module 5
(n=1132) (n=1115) (n=1101)

Neutral Agree mStrongly agree

was “way too basic” in modules 2 (P=.02), 4 (P=.007), and 5
(P=.007); but not 1 or 3. Medical students were significantly
morelikely than FM residentsto strongly agreethat the structure
of the module was effective in modules 1 (P=.009), 2 (P=.02),
3 (P<.001), and 4 (P=.008); but not 5. Medical students were
significantly more likely than FM residents to strongly agree
that they were satisfied with modules 1 (P=.01), 2 (P=.01), 3
(P=.002), 4 (P<.001), and 5 (P<.001).

Experience Versus|Institutional Characteristics

No consistent statistically significant relationships were found
between participants responses and their institution’s
geographic region, setting (ie, urban, suburban, and rura), or
previous experience with a telemedicine curriculum. When
asked whether they were overall satisfied, ascompared to those
inrural settings, participantsin urban settingswere significantly
less likely to agree or strongly agree for module 1 (OR 0.696,
95% Cl 0.5-0.96; P=.03) and 2 (OR 0.718, 95% CIl 0.52-0.99;
P=.04), but not 3, 4, or 5. Compared to those at sites without a
preexisting telemedicine curriculum, participants at sites with
atelemedicine curriculum were significantly lesslikely to agree
or strongly agree that they were satisfied for module 3 (OR
0.661, 95% CIl 0.49-0.88; P=.005), but not 1, 2, 4, or 5.

Faculty Evaluation

Faculty survey responses were received for 16 of 17 (94%)
medical schools and 15 of 17 (88%) residencies. The faculty
rated each module on a scale of 1-5 with 1 being poor and 5
being excellent. The overall mean rating for the entire
curriculum was 4.2 (n=31); the range was 3.9-4.7. Both the
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medical school and residency faculty rated module 2 (The
Telehealth Encounter) the highest at 4.7 and 4.4, respectively.
The majority of faculty at medical schools (13/16, 81%) and
residency programs (11/15, 73%) reported that the information
presented was at the right level; 19% (3/16) of medical school
faculty assessed the curriculum as a little too advanced, and
27% of residency faculty (4/15) assessed the curriculum as a
little too basic. All medical school faculty were satisfied (3/16
very satisfied, 13/16 satisfied) with the curriculum and would
recommend it to other medical schools (16/16, 100%). All
residency faculty were satisfied (8/15 very satisfied, 5/15
satisfied, 2/15 somewhat satisfied) and the vast majority (14/15,
93%) would recommend it to other programs.

Discussion

Principal Findings

The STFM telemedicine curriculum was broadly accepted and
well-received by learners at different stages of training and from
multiple geographic regions and ingtitutions, both with and
without preexisting curricula. Most learners and faculty felt the
curriculum was appropriate for their current needs—asurprising
finding given the wide range of learners from early medical
school to graduating residents—indicating that the curriculum
can be tailored across the training continuum. For example,
some faculty for preclerkship medical students implemented
the curriculum in first- or second-year doctoring courses,
highlighting history-taking and communication skills, while
some clerkship-level faculty used the curriculum to develop
clinical reasoning skillsbefore clinical experiences or observed
structured clinical examinations. Curricular implementation in
GME includes use in intern orientation or group didactics,
supplemented with case discussions to include more advanced
applications, such as remote physical examination techniques
and medical decision-making. In this manner, the curriculum
functioned as a building block for a competency-based
curriculum [28-30] in various ways, from acting as the entire
telemedicine curriculum to being used as part of a flipped
classroom, or grafted onto the existing curriculum to enhance
content. The flexible, asynchronous nature, and feasible time
frame for completion of the modules further optimized
integration within crowded undergraduate medical education
and GME training spaces.

Comparison to Prior Work

While medical educators recognize the urgency to develop
competency-based telemedicine curricula [28,29], the burden
of creating curricula falls heavily on individual institutions,
which may be particularly challenging for programswith limited
resources. Prior studies indicate barriers to creating curricula
include lack of faculty experiencein thisrapidly evolving field
[14]. Furthermore, lack of standardized curricular content across
institutions creates inconsistencies and gaps in telemedicine
education [11,12]. Given potential limitationsrelated to faculty
resources, STFM'’s “off-the-shelf” curricula offers a readily
implementable tool for equitable access to telemedicine
education with standardized, competency-based content.

https://mededu.jmir.org/2023/1/e43190

Bgraet d

Strengthsand Limitations

To our knowledge, our study is the largest multi-institutional
evaluation of a telemedicine curriculum to date. Participating
sitesrepresented 25 statesin all 4 US censusregionswith urban,
suburban, and rural settings. In addition to geographic diversity,
participants included both private and public institutions, as
well as institutions with varying degrees of exposure to
telemedicine education before our curriculum, from institutions
with no previous exposure to those with preexisting curricula.
In thisdiverse context, we found that both medical studentsand
FM residents indicated that the STFM national telemedicine
curriculum was effective and broadly acceptable.

We acknowledge several limitations to our study—first, our
study primarily focused on evaluating learner experiences;
however, some mitigation of potential bias has been made with
faculty evaluations. Second, resident participants in our study
were all from FM residencies. Although this curriculum does
not address discipline-specific telemedicine applications,
alignment with broader AAMC telemedicine competencies
suggests that its value should extend well beyond the study
group. Finaly, while the asynchronous, self-paced format
enabled flexibility to readily implement it across multiple
institutions, we acknowledge that this learning format has
limitations. Specifically, we were unable to assess higher level
learning outcomes, such aswhether learners changed behaviors,
asthiswas not feasible at the scale of the study. Future research
is needed to evaluate the curriculum’s impact on learner
performance and outcomes. For example, this curriculum’s
comprehensive learning objectives, mapped to AAMC's
telemedicine competencies, can serve as a springboard to
develop standardized assessment checklists for observed
structured clinical examinations or “live” clinical assessments.

Future Directions

As medical educators innovate around telemedicine curricula,
teaching future clinicians to consider ethical and societal
implications of emerging technol ogies should not be overl ooked.
More than ever, learners require skills to critically assess new
technologies, such as remote patient monitoring—with
thoughtful consideration of their benefits and potential pitfalls.
Given a widening “digital divide’ between populations with
and without access to these technologies [31,32], cultivating
awareness and promoting equitabl e access cannot be overstated.
The current STFM curriculum devotes 2 modules to inclusion
of vulnerable populations and eval uating emerging technol ogies,
future iterations of telemedicine curricula should continue to
explore telemedicine's role in mitigating—rather than
exacerbating—existing health disparities, as more research in
this area emerges.

The STFM national telemedicine curriculum was designed for
medical students and residents. Inviting interprofessional
colleagues to participate in the development and use of future
iterations could facilitate interprofessional care. Telemedicine
affords the opportunity for learners from various disciplinesto
participate in clinical care and enables the participation of
learners who might otherwise be excluded from in-person
learning. In this manner, when optimally and thoughtfully
leveraged, telemedicine training can serve as a multifaceted
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opportunity for teachers and learners to explore equitable and
learner- and patient-centered health systems that purposefully
integrate telemedicine and digital health toolsinto clinical care
and medical education.

Conclusions

The STFM telemedicine curriculum was broadly accepted and
well-received by learners at different stages of training and from
multiple geographic regionsand institutionsin thislarge national

Bgraet d

competency-based telemedicine curriculum for medical learners.
Further research iswarranted to eval uate the curriculum’simpact
on learner performance and outcomes.

Prior Presentations

Parts of this study were presented at the Society of Teachers of
Family Medicine Conference on Medical Student Education
(January 27-30, 2022) and the Society of Teachers of Family
Medicine Annual Spring Conference (April 30-May 4, 2022).

study. It has the potentia to serve as a foundation for a

Acknowledgments

The authors would like to thank the members of the Society of Teachers of Family Medicine Telemedicine Curriculum Task
Force, including Tom Banning (Texas Academy of Family Physicians), Lance Fuchs, MD (Kaiser Permanente San Diego Family
Medicine Residency), Kevin Galpin, MD (Office of Connected Care, Veterans Health Administration), Brett Johnson, MD
(Methodist Health System Family Practice Residency Program), Bonnie Jortberg, PhD, RD, CDE (University of Colorado School
of Medicine), John Moore, DO (Pacific Northwest University College of Osteopathic Medicine), Mahesh Patel, MD (University
of Illinois), Kerry Palakanis, DNP, PRN (Connect Care Options), David Rakel, MD (University of New Mexico School of
Medicine), Scott Shipman, MD (Association of American Medical Colleges), Duane Teerink, DO (Pacific Northwest University
College of Osteopathic Medicine), and Steve Waldren, MD (American Academy of Family Physicians).

The work of the Society of Teachers of Family Medicine Telemedicine Curriculum Task Force, including the development of
the curriculum, was supported by the Society of Teachers of Family Medicine and the Pacific Northwest University College of
Osteopathic Medicine.

The authors also wish to thank Brian Hischier and Emily Walters (Society of Teachers of Family Medicine) for their contributions
to the devel opment of the curriculum’s web-based modules; William Cayley Jr, MD, MDiv (Prevea Family Medicine Residency
Program), Sandra Stover, MD (University of MinnesotaMedical School), and Jyothi Patri, MD, MHA (Adventist Health Hanford
Family Medicine Residency Program) for their review and feedback of the manuscript; and Grace Hong, BA and AnnaDevon-Sand,
MPH (Stanford University School of Medicine) for their statistical data analysis.

Data Availability
The data sets generated and analyzed during the current study are available from the corresponding author on reasonable request.

Conflictsof Interest

RB and SL served as unpaid volunteers on the Society of Teachers of Family Medicine Telemedicine Curriculum Task Force,
which devel oped the curriculum. WF, LG, KJ, and AR are unpaid volunteers, not affiliated with the Society of Teachers of Family
Medicine Telemedicine Curriculum Task Force. MT was a paid employee of the Society of Teachers of Family Medicine at the
time of thiswork, now a paid contractor.

Multimedia Appendix 1

A short overview video of the curriculum.
[MP4 File (MP4 Video), 6878 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Learner Participant Survey.
[PDE File (Adobe PDF File), 32 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Medical School Faculty Survey.
[PDFE File (Adobe PDF File), 46 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Residency Faculty Survey.
[PDFE File (Adobe PDF File), 46 KB-Multimedia Appendix 4]

https://mededu.jmir.org/2023/1/e43190 JMIR Med Educ 2023 | vol. 9| e43190 | p. 10

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mededu_v9i1e43190_app1.mp4&filename=c4507e56df73bd2ace6c0876304227e5.mp4
https://jmir.org/api/download?alt_name=mededu_v9i1e43190_app1.mp4&filename=c4507e56df73bd2ace6c0876304227e5.mp4
https://jmir.org/api/download?alt_name=mededu_v9i1e43190_app2.pdf&filename=8a10c0a86d8649ba9a36273e8eba29ff.pdf
https://jmir.org/api/download?alt_name=mededu_v9i1e43190_app2.pdf&filename=8a10c0a86d8649ba9a36273e8eba29ff.pdf
https://jmir.org/api/download?alt_name=mededu_v9i1e43190_app3.pdf&filename=c38ddb1fbf98f4e5dfeed0d6d8e6a816.pdf
https://jmir.org/api/download?alt_name=mededu_v9i1e43190_app3.pdf&filename=c38ddb1fbf98f4e5dfeed0d6d8e6a816.pdf
https://jmir.org/api/download?alt_name=mededu_v9i1e43190_app4.pdf&filename=11fa2ba8445b03883e99e237001b616a.pdf
https://jmir.org/api/download?alt_name=mededu_v9i1e43190_app4.pdf&filename=11fa2ba8445b03883e99e237001b616a.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Baraet d

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Waseh S, Dicker AP. Telemedicine training in undergraduate medical education: mixed-methods review. IMIR Med Educ
2019;5(1):€12515 [FREE Full text] [doi: 10.2196/12515] [Medline: 30958269]

Dorsey ER, Topol EJ. State of telehealth. N Engl JMed 2016;375(2):154-161. [doi: 10.1056/NEJMral601705] [Medline:
27410924]

Predmore ZS, Roth E, Breslau J, Fischer SH, Uscher-Pines L. Assessment of patient preferences for telehealth in
post-COVID-19 pandemic health care. JAMA Netw Open 2021;4(12):e2136405 [FREE Full text] [doi:
10.1001/jamanetworkopen.2021.36405] [Medline: 34851400]

GillisK. Changes in medicare physician spending during the COV1D-19 pandemic. American Medical Association. 2021.
URL : https.//www.ama-assn.org/system/files/2021-03/prp-covid-19-medi care-physi cian-spending.pdf [accessed 2023-04-14]
Telehealth survey report. American Medical Association. 2021. URL : https://www.ama-assn.org/system/fil es/tel eheal th-sur
vey-report.pdf [accessed 2022-04-19]

Sustaining telehealth success: integration imperatives and best practicesfor advancing tel ehealth in academic health systems.
Association of American Medical Colleges. 2021. URL : https.//www.aamc.org/media/55696/downl oad [accessed 2023-04-14]
Recommended curriculum guidelines for family medicine residents medical informatics. American Academy of Family
Physicians. 2018. URL: https://tinyurl.com/yns32uxe [accessed 2023-04-17)

Curriculum topicsin required and elective courses at medical school programs. Association of American Medical Colleges.
URL: https.//www.aamc.org/data-reports/curricul um-reports/interactive-data/curricul um-topi cs-required-and-el ective-courses
-medical -school-programs [accessed 2022-05-21]

Teaching hospitals, teaching physicians and medical residents: cms flexibilities to fight COVID-19. Centers for Medicare
& Medicaid Services. URL: https://www.cms.gov/files/document/teaching-hospital s-physi cians-medical -residents-cms
-flexibilities-fight-covid-19.pdf [accessed 2023-05-17]

Program accreditation council for graduate medical education. Accreditation Council for Graduate Medical Education.
URL: https://www.acgme.org/gl obal assets/pfassets/reviewandcomment/rc/120 _familymedicine- 2021-12_rc.pdf [accessed
2023-04-14]

Pit SW, Velovski S, Cockrell K, Bailey J. A qualitative exploration of medical students' placement experiences with
telehealth during COV1D-19 and recommendationsto prepare our future medical workforce. BMC Med Educ 2021;21(1):431
[FREE Full text] [doi: 10.1186/s12909-021-02719-3] [Medline: 34399758]

Wong CJ, Nath JB, Pincavage AT, Bird A, Oyler JL, Gill K, et al. Telehealth attitudes, training, and preparedness among
first-year internal medicine residents in the COVID-19 era. Telemed J E Health 2022;28(2):240-247. [doi:
10.1089/tmj.2021.0005] [Medline: 34085854]

Sakumoto M, Jelinek R, Joshi AU. Identification of gapsin graduate medical education telehealth training. Telehealth Med
Today 2021;6(3). [doi: 10.30953/tmt.v6.276]

Khullar D, Mullangi S, Yu J, Weems K, Shipman SA, Caulfield M, et a. The state of telehealth education at U.S. medical
schools. Healthc (Amst) 2021;9(2):100522. [doi: 10.1016/j.hjdsi.2021.100522] [Medline: 33548854]

HaE, Zwicky K, Yu G, Schechtman A. Developing atelemedicine curriculum for afamily medicine residency. PRIMER
2020;4:21 [FREE Full text] [doi: 10.22454/PRiM ER.2020.126466] [Medline: 33111048]

Savage DJ, Gutierrez O, Montané BE, Singh AD, Yudelevich E, Mahar J, et a. Implementing a telemedicine curriculum
for internal medicine residents during a pandemic: the Cleveland Clinic experience. Postgrad Med J2022;98(1161):487-491
[FREE Full text] [doi: 10.1136/postgradmed]-2020-139228] [Medline: 33692154]

Frankl SE, Joshi A, Onorato S, Jawahir GL, Pelletier SR, Dalrymple JL, et al. Preparing future doctors for telemedicine:
an asynchronous curriculum for medical students implemented during the COVID-19 pandemic. Acad Med
2021;96(12):1696-1701 [FREE Full text] [doi: 10.1097/ACM.0000000000004260] [Medline: 34323861]

Costich M, Robbins-Milne L, Bracho-Sanchez E, Lane M, Friedman S. Design and implementation of an interactive,
competency-based pilot pediatric telemedicine curriculum. Med Educ Online 2021;26(1):1911019 [FREE Full text] [doi:
10.1080/10872981.2021.1911019] [Medline: 33794754]

Theobald M, Brazelton T. STFM forms task force to develop a national telemedicine curriculum, from STFM. Ann Fam
Med 2020;18(3):285-286. [doi: 10.1370/afm.2549]

Association of American Medical Colleges. Telehealth Competencies Across the Learning Continuum. AAMC New and
Emerging Areasin Medicine Series. Washington, DC: Association of American Medical Colleges; 2021.

Thomas PA, Kern DE, Hughes M T, Chen BY. Curriculum Development for Medical Education: A Six-Step Approach.
Springer: A Six-Step Approach. Springer Publishing Company, Incorporated; 2015.

Telemedicine curriculum learning objectives mapped to AAMC telehealth competencies. Society of Teachers of Family
Medicine. URL: https://www.stfm.org/media/3556/stf m-tel emedi cine-curriculum-learning-objectives.pdf [accessed
2022-06-03]

Mayer RE. Towards a science of motivated |earning in technol ogy-supported environments. Education Tech Research Dev
2011;59(2):301-308. [doi: 10.1007/s11423-011-9188-3]

https://mededu.jmir.org/2023/1/e43190 JMIR Med Educ 2023 | vol. 9| e43190 | p. 11

(page number not for citation purposes)


https://mededu.jmir.org/2019/1/e12515/
http://dx.doi.org/10.2196/12515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30958269&dopt=Abstract
http://dx.doi.org/10.1056/NEJMra1601705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27410924&dopt=Abstract
https://europepmc.org/abstract/MED/34851400
http://dx.doi.org/10.1001/jamanetworkopen.2021.36405
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34851400&dopt=Abstract
https://www.ama-assn.org/system/files/2021-03/prp-covid-19-medicare-physician-spending.pdf
https://www.ama-assn.org/system/files/telehealth-survey-report.pdf
https://www.ama-assn.org/system/files/telehealth-survey-report.pdf
https://www.aamc.org/media/55696/download
https://tinyurl.com/yns32uxe
https://www.aamc.org/data-reports/curriculum-reports/interactive-data/curriculum-topics-required-and-elective-courses-medical-school-programs
https://www.aamc.org/data-reports/curriculum-reports/interactive-data/curriculum-topics-required-and-elective-courses-medical-school-programs
https://www.cms.gov/files/document/teaching-hospitals-physicians-medical-residents-cms-flexibilities-fight-covid-19.pdf
https://www.cms.gov/files/document/teaching-hospitals-physicians-medical-residents-cms-flexibilities-fight-covid-19.pdf
https://www.acgme.org/globalassets/pfassets/reviewandcomment/rc/120_familymedicine-_2021-12_rc.pdf
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-021-02719-3
http://dx.doi.org/10.1186/s12909-021-02719-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34399758&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2021.0005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34085854&dopt=Abstract
http://dx.doi.org/10.30953/tmt.v6.276
http://dx.doi.org/10.1016/j.hjdsi.2021.100522
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33548854&dopt=Abstract
https://europepmc.org/abstract/MED/33111048
http://dx.doi.org/10.22454/PRiMER.2020.126466
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33111048&dopt=Abstract
https://europepmc.org/abstract/MED/33692154
http://dx.doi.org/10.1136/postgradmedj-2020-139228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33692154&dopt=Abstract
https://europepmc.org/abstract/MED/34323861
http://dx.doi.org/10.1097/ACM.0000000000004260
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34323861&dopt=Abstract
https://europepmc.org/abstract/MED/33794754
http://dx.doi.org/10.1080/10872981.2021.1911019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33794754&dopt=Abstract
http://dx.doi.org/10.1370/afm.2549
https://www.stfm.org/media/3556/stfm-telemedicine-curriculum-learning-objectives.pdf
http://dx.doi.org/10.1007/s11423-011-9188-3
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION Baraet d

24,

25.

26.

27.

28.

29.

30.

31.

32.

Mayer R, FiorellaL. The Cambridge Handbook of Multimedia L earning. 3rd ed. Cambridge: Cambridge University Press,
2021.

Adams NE. Bloom's taxonomy of cognitive learning objectives. JMed Libr Assoc 2015;103(3):152-153 [FREE Full text]
[doi: 10.3163/1536-5050.103.3.010] [Medline: 26213509]

Telehealth competencies. Academic Association of Medical Colleges. URL: https://www.aamc.org/data-reports/report/tele
heal th-competencies [accessed 2023-04-15]

Exploring the ACGME core competencies. NEJM Knowledge+. URL : https://knowledgeplus.nejm.org/blog/exploring-acg
me-core-competencies/ [accessed 2023-04-13]

Stovel RG, Gabarin N, Cavalcanti RB, Abrams H. Curricular needs for training telemedicine physicians: a scoping review.
Med Teach 2020;42(11):1234-1242. [doi: 10.1080/0142159X.2020.1799959] [Medline: 32757675]

Bolster M, Chandra S, Demaerschalk B, Esper CD, Genkins JZ, Hayden EM, Virtual CareMedical Educator Group. Crossing
the virtual chasm: practical considerations for rethinking curriculum, competency, and culture in the virtual care era. Acad
Med 2022;97(6):839-846. [doi: 10.1097/ACM.0000000000004660] [Medline: 35263303]

Hart A, Romney D, Sarin R, Mechanic O, Hertelendy AJ, Larson D, et a. Devel oping tel emedicine curriculum competencies
for graduate medical education: outcomes of a modified Delphi process. Acad Med 2022;97(4):577-585. [doi:
10.1097/ACM.0000000000004463] [Medline: 34670239]

Shaw J, Brewer LC, Veinot T. Recommendations for health equity and virtual care arising from the COV1D-19 pandemic:
narrative review. IMIR Form Res 2021;5(4):€23233 [FREE Full text] [doi: 10.2196/23233] [Medline: 33739931]

Sieck CJ, Rastetter M, McAlearney AS. Could telehealth improve equity during the COVID-19 pandemic? JAm Board
Fam Med 2021;34(Supplement): S225-S228. [doi: 10.3122/jabfm.2021.s1.200229]

Abbreviations

AAFP: American Academy of Family Physicians
AAMC: Association of American Medical Colleges
FM: family medicine

GME: graduate medical education

PGY: postgraduate year

STFM: Society of Teachers of Family Medicine

Edited by T Leung; submitted 03.10.22; peer-reviewed by B Battulga, L Jantschi, M Alkureishi; comments to author 18.02.23; revised
version received 10.03.23; accepted 31.03.23; published 08.05.23

Please cite as:

Bajra R, Frazier W, Graves L, Jacobson K, Rodriguez A, Theobald M, Lin S

Feasibility and Acceptability of a US National Telemedicine Curriculum for Medical Sudents and Residents: Multi-institutional
Cross-sectional Sudy

JMIR Med Educ 2023;9:e43190

URL: https://mededu.jmir.org/2023/1/e43190

doi: 10.2196/43190

PMID:

©Rika Bajra, Winfred Frazier, Lisa Graves, Katherine Jacobson, Andres Rodriguez, Mary Theobald, Steven Lin. Originally
published in IMIR Medical Education (https://mededu.jmir.org), 08.05.2023. Thisis an open-access article distributed under the
terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Medical Education, is
properly cited. The complete bibliographic information, alink to the original publication on https.//mededu.jmir.org/, as well as
this copyright and license information must be included.

https://mededu.jmir.org/2023/1/e43190 JMIR Med Educ 2023 | vol. 9| e43190 | p. 12

RenderX

(page number not for citation purposes)


https://europepmc.org/abstract/MED/26213509
http://dx.doi.org/10.3163/1536-5050.103.3.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26213509&dopt=Abstract
https://www.aamc.org/data-reports/report/telehealth-competencies
https://www.aamc.org/data-reports/report/telehealth-competencies
https://knowledgeplus.nejm.org/blog/exploring-acgme-core-competencies/
https://knowledgeplus.nejm.org/blog/exploring-acgme-core-competencies/
http://dx.doi.org/10.1080/0142159X.2020.1799959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32757675&dopt=Abstract
http://dx.doi.org/10.1097/ACM.0000000000004660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35263303&dopt=Abstract
http://dx.doi.org/10.1097/ACM.0000000000004463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34670239&dopt=Abstract
https://formative.jmir.org/2021/4/e23233/
http://dx.doi.org/10.2196/23233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33739931&dopt=Abstract
http://dx.doi.org/10.3122/jabfm.2021.s1.200229
https://mededu.jmir.org/2023/1/e43190
http://dx.doi.org/10.2196/43190
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

