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BACKGROUND

The swiftness with which the coronavirus gripped the world
presented unique challenges to both clinical practice and training
in themedical field.Clinicsacross thenation (and theworld)were
forced to adapt drastically to a newmedical reality, one that puts
patients at unacceptable risk just by their physical presence in the
clinic waiting room. Telemedicine (TM), the remote diagnosis
and treatment of patients through telecommunications technol-
ogy, quickly became the norm for medical care.

ROLE OF TM IN CLINICAL SLEEP MEDICINE

Sleepmedicine is uniquely poised to leverage TM for patient care.
Evidence exists that sleep disorders like insomnia and obstructive
sleep apnea are increasing in prevalence1,2 and, for most patients
with insomnia or obstructive sleep apnea, seamlessTMmodels can
deliverhigh-qualitycare.3TheoptionsforTMincludesynchronous
visits, consisting of telephone and video visits, and asynchronous
care models (store and forward). Asynchronous care refers to the
evaluation and management of patients by clinician review of
patientsymptoms,studyresults(ie,polysomnogram,multiplesleep
latency test), patient generated data (ie, positive airway pressure
compliance reports), and other relevant health-related datawithout
real-time interaction. As TM becomes a mainstay in medical care,
medical trainingmust includeeducation regarding thisnewmethod
to deliver care. Efficiency in patient care, infection prevention,
improved access and expeditious diagnostics, and care manage-
mentareallpotentialgainsofTM,whichpave thewayforchange in
the future of sleep medicine clinical practice and training in the
aftermath of the current pandemic.

ROLE OF TM IN SLEEP EDUCATION

A dire need exists to better integrate and educate sleep medicine
fellowsinTMcare.Recently, theAccreditationCouncil forGraduate
Medical Education put out a statement broadly encouragingmedical

training sites to engage residents and fellows in patient care through
the use of TM.4 The American Academy of Sleep Medicine has
recommendations for TM visits;5 however the guidelines do not
address the fellow’s inclusion. Sleepmedicine fellowship curricula,
specifically,havenoguidelinesforTMeducation.6Inarecentsurvey,
33% of sleep medicine fellowship program directors offered some
TMexperience to fellows.7 None had a standard TMcurriculum for
fellows. The lack of standardization places both fellows and
supervisors in potentially uncomfortable positions without clear
expectations, given that the use of virtual caremodels in trainingwas
less common prior to the onset of the pandemic.

MODEL OF VIRTUAL SLEEP EDUCATION IN THE
CLINICAL LEARNING ENVIRONMENT

Herewe provide the experience of our fellowswith TM implemen-
tation at our training sites. Due to the urgent need for adaptation to
virtual care, the clinical workflowwas developed at each academic
site according to local resources after leadership approval. The
model gradually evolved after continuous monitoring and address-
ing the gaps. The goal was to increase the use of TMby fellows in a
graded manner that allowed for increasing involvement and
independence for fellows while allowing time for both the
supervisors and fellows to become more comfortable with super-
vision of a virtual encounter. Expectationswere set at the beginning
with each supervisor regarding themode of supervision, degree and
timing of supervisor involvement, and feedback system. Our
fellowship provides clinical training over three separate health
organizations and thus implementation of TM varied between the
sites. Additionally, the pandemic touched down in the latter half of
thefellowshipyear,andourfellowshadampleexperiencewithsleep
medicineclinicvisitsandwereable to transitionexpediently tomore
independent TM visits. Basic training in TM techniques, including
ethical, legal, and regulatory considerations, was provided through
mandatory online learning modules. Remote access was granted
after approval from the fellowship program director and the
education office. Teaching regarding the technology platform,
mode of communication, and workflow process was completed
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before fellows started providing virtual care. The pace and order of
introduction of virtual modes varied at the different teaching sites.

Telephone encounters, being the most rudimentary of the
options, were introduced first. The fellow would initiate and
conduct the visit with inclusion of the supervisor through a
conference call to finalize the medical decision making for new
patients. For follow-up patients, supervisors were included in the
visit if deemed necessary by the supervisor and fellow; in some
cases the supervisor would call the patient separately to complete
the encounter. Video conference visits were more complex for a
varietyof reasons, including the technology required, the choiceof
platform options, and varying degrees of comfort and knowledge
with the technology, and as suchwere introduced into the learning
environment later. Clinic staff were instrumental in assisting
patients inpreparationforvisits,obtainingconsent,useofsoftware,
andawarenessofappointment times.Videovisits requiredpatients
to click on a link sent to their email allowing them to connect to the
provider in a virtual medical room. Different videoconferencing
platforms (Microsoft Teams, Virtual Care Manager, Zoom,
Amwell [Redmond, WA; VHA Office of Connected Care,
Washington, DC; Tokyo, Japan; Boston, MA; respectively])
compatiblewith desktop, laptop, andmobile phone, and approved
by local institutional authorities andHIPAAcompliant, were used
at each institution.Conduct and supervisionof the video encounter
varied by institution. Rarely, the fellow and supervisor would
attend in the same physical room. In these instances, the fellow

wouldconductmostof thevisit and the supervisorwould joinat the
end. The discussion between fellow and supervisor, as well as
completion of the visit, would be carried out with both providers
keeping as much physical distance as possible and wearing
personal protective equipment as recommendedat the institutional
level. At one institution, the TM visits for new patients were
initiated and led by the fellow with the supervisor’s audio muted
and video disconnected, allowing the supervisor to observe the
encounter. Supervisors would then engage in the visit at the end to
finalize the plan and decision making. For complex cases, the
fellow and supervisor would have a separate discussion by
telephone if needed. At another institution, the video visits were
performedbyboth thesupervisorandfellowco-participating in the
virtual visit while physically distanced. Figure 1 provides a
process map for virtual clinical encounters involving a fellow.

Another important aspect of sleep medicine education is the
interpretation of various diagnostic tests. At one institution,
polysomnograminterpretationwasdonesynchronouslyusing the
“share screen” function via the video conference platform with
the supervisor and fellow discussing the findings in real time. In
another institution, both the fellow and supervisor reviewed the
polysomnogram independently followed by joint interpretation
and discussion prior to finalization. Similar methods were
used regarding home sleep apnea tests, actigraphy evaluation,
and continuous positive airway pressure (CPAP) monitoring.
Figure 2 provides a process map for virtual diagnostic learning.

Figure 1—Process of a supervised tele-sleep encounter.
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Sleep medicine is a specialty that accepts fellows from all the
primary medical fields, and there is inconsistent exposure to
sleep medicine at the medical school and postgraduate training
level. Thus, an individual’s comfort with the practice of sleep
medicine at theonset of fellowship varies considerably.Abenefit
of TM is that it is possible to tailor the supervisor’s level of
involvement in a nuanced fashion, from full participation, to
passive observation, and eventual limited engagement. In our
experience,beingcloser to theendof fellowship, independence in
clinical assessment and decisionmaking on the fellow’s part was
of high importance, and supervisor involvement was scaled back
as soon aswas comfortable. Importantly, themethods used above
shouldbe tailored basedon fellowexperience, clinicalworkflow,
and organizational regulations.

STRATEGIES TO ENHANCE TELE-SLEEP EDUCATION

Areas in sleep medicine education pertaining to TM that are
worthy of a concerted effort include comprehensive curriculum
development compliant with ethical and legal regulations and
standardizedassessmentof the fellowsformeasurablemilestones
of professional growth.

Developing and enhancing current education models to
address these facets would be beneficial and, arguably, critical
for positive outcomes. The following strategiesmay be helpful to
achieving the goal of training fellows in tele-sleep medicine:

1. Collaboration between the education department and
clinical leadership is key to developing a concrete plan that
will facilitate a multidirectional relationship between the
fellow, supervisor, and patientwithout hinderingworkflow.

This will lead to an environment where all participants of
the visit benefit.

2. Fellows should undergo required orientation and standard-
ized training modules regarding TM professional conduct,
ethical considerations, technical operations, documenta-
tion, and after-care/follow-up.

3. TM training protocols for supervisors must also be
established to provide a framework for tele-sleep education
and virtual precepting.

4. Interval monitoring and feedback processes should be in
place to ensure that fellows and supervisors can identify
areas of improvement.

5. Relevant milestones in core competencies should be
developed and standardized to assess the fellow’s compe-
tency in tele-sleep education.

6. Annual program evaluation should include tele-sleep
education to allow for ongoing improvement in seamless
patient care and fellow education.

Additionally, further opportunities for research and educational
activitieswillundoubtedlybe forthcoming.Areasof futureclinical
research should includecomparisonsbetweenTMandclinic visits
(health outcomes, show rates, patient satisfaction, etc), as well as
evaluation of learning outcomes achieved through tele-education
compared to traditional training. The analysis of such data will be
instrumental in updating sleep medicine fellowship guidelines.

LIMITATIONS OF TM

While the gains attributable to TM are profound, there are some
inherent challenges and concerns regarding its use. General

Figure 2—Virtual interpretation of diagnostic tests (PSG, HSAT) requiring learner supervision.
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limitations to TM include equitability (technology may not be
available to all patients equally), potential for diminished patient
engagement (lack of a “captive audience”), variable technolog-
ical capability of patients and providers, potential for technolog-
ical malfunction, need for technical and administrative support,
and limitation of the physical exam. From a training perspective,
an intangible benefit to the physical clinic experience is the
potential for interactions among providers, co-fellows, and other
learners, such as residents andmedicals students, that often leads
to spontaneous opportunities for learning, discussion, and
collaboration. A specific limitation to TM practice in sleep
relates to CPAP therapy for obstructive sleep apnea. This
common sleep condition presents a unique challenge to virtual
visits as data from the CPAPmachine is an important component
of providing effective care. At our training sites, each institution
has handled the data monitoring differently. One institution has
invested in integration of CPAP data into the electronic medical
record. Another institution continues to monitor all of the CPAP
users throughacloud-basedservice, replacingoldermodelswhen
feasible (this is the local Veterans Administration hospital where
patient-wide changes can be implemented). The third institution
hashad to relyheavilyonclinic staff toobtainCPAPdata fromthe
durable medical equipment companies via fax or by the patient
sending the CPAP data card through the mail. This presents a
comparative challenge to virtual visits, as otherwise patients can
bring their devices in and the data can be accessed directly.While
this is acurrentbarrier, the reality is that this is rapidlychangingas
virtually all newCPAPmachines have cloud-based data storage,
and internet services continue to be expanded to reachmore rural
areas. It is important to recognize these barriers so conscious
efforts can be directed toward mitigating them.

CONCLUSIONS

As coronavirus infections spread in the country it was paramount
to first ensure the safety of patients and health care workers as
much as possible, while putting all efforts into containment and
management of the disease. Nevertheless, the tragedy has
accelerated the adoption of technological advancements in
medicine. Here, we outlined and emphasized the importance of
advancingmedical training inTMfor sleepmedicine fellowships
across the country. As medical stewards, it is incumbent upon us
to improve upon the areas of weakness made bare through
circumstance. This is true for every cross-section in health care,

from the individual patient encounter to health care at the
population and policy level. Similarly, this must also hold true at
the training level within the field of medicine.

ABBREVIATIONS

CPAP, continuous positive airway pressure
TM, telemedicine
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