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Study Objectives: Telemedicine is a novel modality of health care delivery that can improve patients’ access to sleep medicine services, but little is known about
telemedicine training during sleep medicine fellowship. We studied telemedicine training prevalence, use, and attitudes of program directors (PDs) and other faculty
members, PDs’ receptiveness to a standardized telemedicine curriculum, and whether PDs have reviewed existing American Academy of Sleep Medicine (AASM)

sleep telemedicine reference materials.

Methods: This was an anonymous online survey of all 86 PDs of accredited sleep medicine fellowships in the United States.

Results: Response rate was 45%. Thirteen (33.3%) of the PDs already offer telemedicine experience to their trainees, although none use a standard
telemedicine curriculum. Among the 26 (66.7%) PDs not offering telemedicine experience, 38.5% plan to do so and 53.9% agree that it would benefit fellows. Most
PDs (57.9%) report faculty using telemedicine now or within the next 3 years. Many PDs agree that telemedicine is technically feasible, but relatively few agree it is
financially feasible (82.1% and 38%, respectively). Few PDs have reviewed both primary AASM telemedicine reference materials. Overall, 64.1% of PDs agree

that a national sleep telemedicine curriculum could be useful.

Conclusions: Although only a minority of current sleep medicine fellows are exposed to telemedicine, it is likely that most will get some exposure in the next 3
years. PDs’ attitudes toward telemedicine vary significantly with respect to feasibility and importance to their programs. Nevertheless, most PDs believe a

standardized sleep telemedicine training curriculum could be useful.
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BRIEF SUMMARY

standard telemedicine curriculum.

curriculum to enhance fellows’ training.

Current Knowledge/Study Rationale: Telemedicine is being increasingly employed to improve patient access to sleep medicine care. However, little is
known about telemedicine training in sleep medicine fellowship programs, program directors’ attitudes toward telemedicine, and their receptiveness to a

Study Impact: Most responding program directors currently incorporate telemedicine into their fellowship program or anticipate doing so within the next 3
years. Although there is heterogeneity in their attitudes toward the modality, most program directors recognize a need to develop a standard telemedicine

INTRODUCTION

Sleep disorders are common in the general population,' and
millions of Americans have limited access to sleep medicine
care due to geography, disability, and clinician shortage.” The
American Academy of Sleep Medicine (AASM) estimates a
patient-to-board-certified sleep practitioner ratio of 43,000:1,
with many of these clinicians clustering in urban areas within
relatively few states. Thus, large areas of the country offer
few sleep medicine services. Recognizing this ongoing di-
lemma, the AASM advocates for telemedicine as one way
to “dramatically increase sleep medicine accessibility and
clinical efficacy.”

Sleep telemedicine involves the exchange of sleep-related
medical information from one site to another via electronic
communications to support a patient’s health.* The exchange
can take a variety of forms, such as telephone, modem, or video.
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Real-time audiovisual encounters (clinical video telehealth
[CVT]) emulate a more traditional, in-person visit. In a 2012
survey, 63% of patients in an academic sleep medicine clinic
were willing to utilize telemedicine for their care,® and a recent
report described the Veterans Health Administration’s plans to
expand its “TeleSleep” program throughout the country.® With
this growth in sleep telemedicine comes a need to ensure quality
of care and the practitioner education needed to attain it. Sleep
medicine fellowship training programs serve a vital role in
providing that education to future sleep physicians; how (and if)
they provide that telemedicine experience has significant
ramifications on 21st century sleep medicine practice.
Formalized telemedicine training within sleep medicine
fellowships has not been described, so we know little about
trainees’ exposure to it in the United States’ 86 Accreditation
Council for Graduate Medical Education (ACGME)-accredited
fellowship programs. Therefore, we surveyed sleep medicine
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fellowship program directors (PDs) to explore the current state
oftelemedicine use and education in their programs. In doing so,
we explored 5 overarching questions:
1. How common is sleep telemedicine exposure among
fellowship programs?
2. What are sleep medicine fellowship PDs’ attitudes
toward telemedicine?
3. How common is telemedicine use among fellowship
program faculty members?
4. Do PDs believe a standard telemedicine curriculum
could be useful?
5. Have PDs reviewed freely accessible, telemedicine-
related resources published by the AASM?"

METHODS

We created a 26-item survey using the SurveyMonkey platform
(https://www.surveymonkey.com) (Table 1). Using the Ac-
creditation Council of Graduate Medical Education 2018-2019
academic year listing,” we obtained contact information for all
86 American sleep medicine fellowship PDs (or their program
coordinators). To ensure accuracy, that information was then
cross-referenced with publicly available contact information on
the programs’ websites. The PDs received an initial survey
invitation viaemail on July 1,2019. The invitation described the
voluntary and anonymous nature of the data collection and
analyses, offered a definition of “sleep telemedicine,” and
provided a link to the survey. Any PDs who had not completed
the survey were reminded approximately every 10 days until the
survey closed on July 31, 2019.

The survey input was blinded (ie, investigators had no access
to individual respondent data). It began with a “consent to
participate” form approved by the Emory University Institu-
tional Review Board. Participants completed a series of ques-
tions with branching logic; none needed to answer all 26
questions because question progression was based on previous
answers. To protect participant anonymity, there was no de-
mographic information collected. Upon completion of the last
question, respondents were informed that the survey was
completed and thanked for their participation. Data were col-
lected on SurveyMonkey and made available to the investi-
gators in de-identified, aggregate form. Duplicate survey
submissions from a single participant were not possible.

The study protocol was approved by the Emory University
Institutional Review Board.

RESULTS

Thirty-nine (45%) PDs completed at least a part of the survey,
with 38 PDs (44%) completing it fully. Thirteen (33.3%)
programs offer fellows a sleep telemedicine experience
(Figure 1). Of those programs, 8 (61.5%) require it as part of
their training, but none offer a designated telemedicine cur-
riculum. Nine (69.2%) of these PDs agree that telemedicine is an
important part of their program, 77% agree that fellows believe
telemedicine training is useful, and 61.5% agree that their
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faculty members believe telemedicine training is useful. Most
of these PDs (69.2%) believe they allow sufficient time for
sleep telemedicine training and that a standard, national sleep
telemedicine curriculum could be useful.

Of the 26 (66.7%) programs that do not offer a telemedi-
cine experience, 10 of them report plans to do so. Therefore,
26/39 (66.7%) of all PDs who responded either currently offer
or plan to offer a telemedicine experience (Figure 1). Among
the 26 PDs who do not currently offer a telemedicine expe-
rience, 46.2% agree that telemedicine training should be
incorporated into their program, 53.9% agree that fellows
would benefit from telemedicine training, and 61.5% agree
that a standard, national sleep telemedicine curriculum could
be useful.

In terms of the 39 PDs’ overall attitudes toward telemedicine,
43.6% agree that it has become an important part of practicing
sleep medicine, with 35.9% neither agreeing nor disagreeing
(Figure 2). Additionally, 82.1% agree that telemedicine is
technically feasible, 38.5% agree that telemedicine is finan-
cially feasible (with 43.6% neutral and 17.9% disagreeing),
84.2% agree that telemedicine is feasible from a privacy and
security perspective, and 57.9% agree that telemedicine can
produce noninferior clinical outcomes compared to in-person
care (Figure S1 in the supplemental material).

Attitudes among PDs offering telemedicine exposure now or
in the near future (TELE) were compared with attitudes among
PDs not offering telemedicine exposure (NO TELE). More than
half (65.2%) of TELE PDs agreed that telemedicine is an im-
portant part of sleep medicine compared with 12.5% of NO
TELE PDs (Figure 3A). Similarly, a higher percentage of TELE
PDs agreed that telemedicine is feasible from a technical, fi-
nancial, privacy and security, and clinical outcome perspective.
Notably, 43.8% of NO TELE PDs disagreed that telemedicine is
an important part of sleep medicine compared with 4.3% of
TELE PDs who disagreed (Figure 3B). Additionally, the
percentage of TELE PDs and NO TELE PDs who disagreed that
telemedicine is financially feasible was nearly the same (38.5%
and 37.5%, respectively).

Of 38 PDs, 9 (23.7%) currently incorporate sleep telemed-
icine into their practice (Figure 4). However, among the PDs
currently not using telemedicine, 41.4% expect to be imple-
menting it within 3 years. Therefore, 55.3% of PDs either
personally use telemedicine or plan to do so within 3 years.
Sixteen PDs (42.1%) report other faculty in their program
using telemedicine. Of PDs whose faculty are currently not
using telemedicine, 27.3% expect them to start over the next 3
years. Therefore, 57.9% of PDs report that their faculty is
either using telemedicine now or planning to use it within the
next 3 years.

Fifteen PDs (39.5%) report fellows rotating through facilities
that use telemedicine. Of the 23 respondents whose fellows do
not rotate through a facility with telemedicine, 9 (39.1%) be-
lieve that they will do so within the next 3 years. Thus, 63.2% of
PDs report fellows rotate through, or will soon rotate through,
sites that offer telemedicine experience.

Overall, 64.1% of respondents (9 who currently use sleep
telemedicine and 16 who do not) agree that a standard sleep
telemedicine curriculum could be useful (Figure 1).
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Table 1—Online survey items.

Item # Content Response
1 [Following consent and information sheet] Do you agree to take | Yes/No
part in the study?
2 For the purposes of this survey, “sleep telemedicine” is defined| Yes — Directed to [3]; No — Directed to [10]
as: “The use of sleep-related medical information exchanged
from one site to another via real-time audio AND video to support
a patient’s health.” Does your fellowship program offer fellows
experience using sleep telemedicine?
3 Is the experience required (ie, a standard part of your program’s | Yes/No
clinical training)?
Does your program have a sleep telemedicine curriculum? Yes/No
Please rate your agreement with the following statements: Sleep | Strongly Agree, Agree, Neither agree nor disagree, Disagree,
telemedicine training is an important part of our program. Strongly Disagree
6 Fellows believe sleep telemedicine training is useful. Same as [9]
7 Faculty members believe sleep telemedicine training is useful. | Same as [5]
8 Our program allows sufficient time for sleep Same as [5]
telemedicine training.
9 A standard, national sleep telemedicine curriculum could Yes/No
be useful.
10 Are there plans to incorporate a sleep telemedicine experience | Yes/No
into your program?
1" Please rate your agreement with the following statements: Sleep | Strongly Agree, Agree, Neither agree nor disagree, Disagree,
telemedicine training should be incorporated into our fellowship | Strongly Disagree
training program.
12 Our sleep medicine fellows would benefit from sleep Same as [11]
telemedicine training.
13 A standard, national sleep telemedicine curriculum could Same as [11]
be useful.
14 Please rate your agreement with the following statements: Sleep | Same as [11]
telemedicine has become an important part of practicing
sleep medicine.
15 Sleep telemedicine is technically feasible. Same as [11]
16 Sleep telemedicine is financially feasible. Same as [11]
17 Sleep telemedicine is feasible from a privacy and Same as [11]
security perspective.
18 Sleep telemedicine can produce noninferior clinical outcomes |Same as [11]
compared with traditional, in-person care.
19 Do you incorporate sleep telemedicine into your own practice? | Yes — Directed to [21]; No — Directed to [20]
20 Do you plan to incorporate sleep telemedicine into your own | Yes/No
practice within the next 3 years?
21 To the best of your knowledge, do any other faculty members in | Yes — Directed to [23]; No —Directed to [22]
your program incorporate sleep telemedicine into their practice?
22 To the best of your knowledge, do any other faculty members in| Yes/No
your program plan to incorporate sleep telemedicine into their
practice within the next 3 years?
23 Is sleep telemedicine already practiced at any facility through |Yes — Directed to [25]; No —Directed to [24]
which your sleep medicine fellows rotate?
24 To the best of your knowledge, is there any plan to institute sleep | Yes/No
telemedicine at any facility through which your sleep medicine
fellows rotate within the next 3 years?
25 Have you reviewed the American Academy of Sleep Medicine | Yes/No
(AASM) Position Paper for the Use of Telemedicine for the
Diagnosis and Treatment of Sleep Disorders?
26 Have you reviewed the AASM Sleep Telemedicine Yes/No
Implementation Guide?
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Figure 1—Flow chart of the study.

| 86 Sleep Medicine Fellowship PDs contacted

47 PDs did not start survey l—

\ 39 PDs started survey

13 (33.3%) offer sleep
telemedicine experience

26 (66.7%) do not offer sleep
telemedicine experience

10 plan to offer
experience

16 do not plan to offer
experience

25 (64.1%) agree national
sleep telemedicine
curriculum could be useful

PDs = program directors.

About half (51.4%) of PDs have reviewed the AASM sleep
telemedicine position paper,” but only 9 (24.3%) of responding
PDs have reviewed the AASM Sleep Telemedicine Imple-
mentation Guide (Figure S2).°

DISCUSSION

To our knowledge, this is the first study exploring the status of
telemedicine instruction in accredited sleep medicine fellow-
ship programs. We chose to survey PDs given their influence on
trainee education and future career path. Indeed, PDs’ current
attitudes could have long-term societal impacts on sleep tele-
medicine deployment and practice through their trainees. Using
this survey data, we suggest the following answers to our 5
overarching questions:
1. How common is sleep telemedicine exposure among
fellowship programs?
One-third of responding PDs report some telemedicine
exposure (Figure 1).
. What are sleep medicine fellowship PDs’ attitudes
toward telemedicine?
While most responding PDs agree it is feasible from technical,
privacy/security, and clinical efficacy standpoints, a minority
(38.5%) agree it is feasible from a financial perspective. These
financial concerns are similar among both the TELE and NO TELE
PD groups. Just under half (43.6%) agree that it has become an
important part of practicing sleep medicine (Figure 2 and
Figure 3).
. How common is telemedicine use among fellowship
program faculty members?

Nearly a quarter (23.7%) of PDs and 42.1% of other faculty
members use telemedicine (Figure 4).
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Figure 2—Respondents’ degree of agreement with the
statement: “Sleep Telemedicine has become an important
part of practicing Sleep Medicine.”
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4. Do PDs believe a standard telemedicine curriculum
could be useful?
Whether or not they offer telemedicine as part of their fellowship,
most PDs (64.1%) agree that it could be useful (Figure 1).

. Have PDs reviewed freely accessible, telemedicine-
related resources published by the AASM?
About half of PDs have reviewed the AASM sleep telemedicine

position statement, and about a quarter of them have reviewed
the AASM Sleep Telemedicine Implementation Guide (Figure S2).

Considering these findings, there appears to be significant
heterogeneity in both implementation of telemedicine within

fellowship programs and PDs’ attitudes toward it. Figure 2
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Figure 3—Program director responses to survey items.
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(A), program director agreement or strong agreement with survey items. (B), program director disagreement or strong disagreement with survey items. TELE =
program directors whose fellows currently have, or will soon have, telemedicine exposure. NO TELE = program directors without plans for fellows to have
telemedicine exposure.

presents the near-normal distribution of responses among PDs sleep medicine.” Only 43.6% respondents agreed or strongly
who were asked to rate their agreement with the statement  agreed with that statement. The largest group of respondents,
“Sleep telemedicine has become an important part of practicing ~ 35.9%, felt neutral. The fact that the majority of respondents
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disagreed or felt neutral about the statement offers one reason as to
why more programs do not offer telemedicine experiences; PDs
do not all believe that it is an important part of clinical practice.

Another factor may be lack of telemedicine-focused edu-
cation among PDs and their faculty. Relatively few have
reviewed the 2 primary, freely accessible sleep telemedicine
education resources, ie, the AASM sleep telemedicine position
statement and the 4AASM Sleep Telemedicine Implementation
Guide.® Understandably, financial concerns regarding tele-
medicine implementation may play arole. Indeed, in our survey,
most PDs expressed uncertainty or doubt regarding sleep tele-
medicine’s feasibility from this perspective; similar percentages
of TELE PDs and NO TELE PDs disagreed with the statement
of financial feasibility (Figure 3B). If fellowship programs and
the health systems in which they function worry they cannot
maintain telemedicine’s economic solvency, its absence should
not be surprising. However, telemedicine reimbursement opportu-
nities continue to grow in parallel with the need for these services. For
instance, 36 states now require private insurers to reimburse at least as
much for a CVT visit as for an in-person visit (ie, “parity laws”)"°
and Medicare continues making strides to include more origi-
nating sites in their reimbursement paradigms.'' Educating potential
sleep telemedicine practitioners about these financial devel-
opments is important to address some ongoing reservations.

Although our study is observational and limited by its sample
size, interesting attitude trends emerged in the TELE and NO
TELE groups (Figure 3). If a PD’s program did not include
telemedicine (NO TELE group), that PD tended to indicate less
agreement (and more disagreement) with survey items re-
garding telemedicine’s feasibility and importance within sleep
medicine. Although these findings may appear predictable
in the group studied, directionality of association is not. NO
TELE PDs may exclude telemedicine from their programs due
to their inherent attitudes toward it. On the other hand, a lack of
telemedicine may influence their attitudes. That is, NO TELE
PDs may recognize a potential deficiency in their program
and adjust their attitudes to substantiate its absence. The same
logic could be used for the TELE group. As such, it is difficult
to ascertain if positive attitudes toward telemedicine beget its
inclusion in the program or vice versa.

Also notable is that, while most programs offer or will soon
offer telemedicine exposure, none report a sleep medicine
curriculum. CVT has been utilized in medical training programs
since the 1990s when the Medical College of Georgia used it to
monitor students’ patient evaluation skills at rural clinics around
the state.'? Since then, telemedicine curricula have proliferated
in medical specialty training programs, such as psychiatry,'>'4
dermatology,'” and neurology.'¢ In fact, the American Acad-
emy of Neurology convened a Telemedicine Work Group in
2017 to develop core themes for its national teleneurology
curriculum.!” One pilot study has shown promise for imple-
menting such a curriculum in terms of residents’ improved
knowledge and comfort level with the technology.'® Sleep
medicine’s lack of similar telemedicine curricula suggests an
area for further development and study.

As with many survey-based observational studies, its results
are subject to several limitations. Our response rate of 45%
could have led to response bias that affects the generalizability
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Figure 4—Respondents’ use of telemedicine currently or
within the next 3 years and their assessment of other faculty
members’ telemedicine use.

Professional Category

Program Director
55.3%
42.1%
23.7%
200%
10.0%
o0% Now Now or in the next 3 years Now

Do you incorporate Sleep Telemedicine into your own practice?

Other Faculty
57.9%

Now 0t in the noxt 3 years

ofthese findings. We relied completely on the online survey tool
to collect data; eliciting responses from PDs at regional and
national meetings could have been another tool to reach more
participants directly (yet with potential confidentiality-related
issues). Therefore, it remains unknown what percentage of
nonresponders to the survey offer, or will soon offer, a tele-
medicine experience. Additionally, we distributed the survey at
the beginning of the academic year to maximize PDs’ attention
and responses. However, summer seasonality and PDs’ being
away from work may have affected the survey completion rate.
Another study limitation, linked to relatively small sample size, isa
limited ability to perform subgroup analyses. Attitude delineation
among TELE and NO TELE PDs was attempted, but our findings
should be viewed with caution given the small sample size in each
group. We were unable to obtain more information about how PD
attitudes or telemedicine availability might influence their in-
cluding telemedicine as part of their training curriculum.

In summary, we found that relatively few sleep medicine
fellowship programs currently provide telemedicine exposure
for their trainees. Nevertheless, most responding PDs see value
in telemedicine training and in the modality itself. Although
only aminority ofthe PDs have reviewed available AASM sleep
telemedicine instruction materials, a majority of them rec-
ognize utility of a national, standardized sleep telemedicine
curriculum whether or not telemedicine training is currently
included in their program. Future directions for this research
include a resurvey of PDs as telemedicine use proliferates and
development of standardized tools to optimize telemedicine
training for 21st century sleep medicine providers.

ABBREVIATIONS

AASM, American Academy of Sleep Medicine
CVT, clinical video telehealth
NO TELE, not offering telemedicine exposure
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PD, program director
TELE, offering telemedicine exposure now or in the near future
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