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Abstract

Objective: This work aims to guide clinicians practicing endocrinology in the use of telehealth (synchronous patient-clinician visits conducted
over video or telephone) for outpatient care.
Participants: The Endocrine Society convened a 9-member panel of US endocrinologists with expertise in telehealth clinical care, telehealth
operations, patient-centered care, health care delivery research, and/or evidence-based medicine.
Evidence: The panel conducted a literature search to identify studies published since 2000 about telehealth in endocrinology. One member
extracted a list of factors affecting the quality of endocrine care via telehealth from the extant literature. The panel grouped these factors into
5 domains: clinical, patient, patient-clinician relationship, clinician, and health care setting and technology.
Consensus Process: For each domain, 2 or 3 members drew on existing literature and their expert opinions to draft a section examining the
effect of the domain’s component factors on the appropriateness of telehealth use within endocrine practice. Appropriateness was evaluated
in the context of the 6 Institute of Medicine aims for health care quality: patient-centeredness, equity, safety, effectiveness, timeliness, and
efficiency. The panel held monthly virtual meetings to discuss and revise each domain. Two members wrote the remaining sections and
integrated them with the domains to create the full policy perspective, which was reviewed and revised by all members.
Conclusions: Telehealth has become a common care modality within endocrinology. This policy perspective summarizes the factors
determining telehealth appropriateness in various patient care scenarios. Strategies to increase the quality of telehealth care are offered.
More research is needed to develop a robust evidence base for future guideline development.
Key Words: telehealth, telemedicine, consensus statement, guidelines, endocrinology, virtual care, policy perspective
Abbreviations: HIPAA, Health Insurance Portability and Accountability Act; IOM, Institute of Medicine; PGHD, patient-generated health data; PHE, public
health emergency.
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Telehealth includes many types of medical care delivered re-
motely using telecommunications technology (1). In this pol-
icy perspective (herein referred to as “perspective”) the term
telehealth refers to synchronous patient-clinician visits con-
ducted over video or telephone for outpatient care.
Endocrinology as a specialty lends itself well to telehealth be-
cause the diagnosis and management of many endocrine con-
ditions rely primarily on patient-reported history, laboratory,
and/or imaging results rather than physical examination find-
ings. Before the COVID-19 pandemic telehealth was already
being used in endocrinology, most frequently for diabetes
care (2-4). At the outset of the pandemic, changes in reim-
bursement models and the recognition of home as an “origin-
ating site” of care enabled broader use (5). Endocrinology
evolved into one of the subspecialties with the highest shares
of visits conducted via telehealth (6), and endocrine and meta-
bolic conditions are now among the most common conditions
addressed across all telehealth visits (7). Benefits of telehealth
have emerged compared to in-person care across health sys-
tems, and include higher visit completion rates (8) and a re-
duction in patients’ travel burden, with generally high
patient (9-11) and clinician satisfaction (12, 13). At the
same time, concerns have arisen about the equity, safety,
and effectiveness of telehealth in different situations (14-16).
Telehealth will likely remain a common modality for endo-

crine care after conclusion of the current public health emer-
gency (PHE). Thus, clinicians will need to decide whether it
is appropriate to use telehealth outside a PHE for specific types
and instances of endocrine care. Few empiric data are avail-
able to guide decisions about when to leverage telehealth or
in-person encounters for endocrine outpatient care. This per-
spective aims to provide guidance on that topic by outlining
how various domains of care—including clinical factors,
patient factors, the patient-clinician relationship, clinician fac-
tors, and the health care setting—can influence the use of tele-
health within endocrinology, and how this, in turn, can affect
the overall quality of care provided.We also offer strategies to
support high-quality endocrine care rendered via telehealth.
Finally, we identify where future research is needed on quality
of telehealth care in endocrinology.

Methods and Guiding Principles

The Endocrine Society convened a panel of 9 US academic
endocrinologists with expertise in telehealth clinical care, tele-
health operations, patient-centered care, health care delivery
research, and/or evidence-based medicine to develop this per-
spective. As a first step, the panel conducted a literature search
to identify literature about telehealth within endocrinology
published since 2000. The panel chair (V.G.V.) extracted a
list of factors suggested by this literature as potentially affect-
ing the quality of endocrine care via telehealth. Separately, the
panel generated a list of factors that based on their experiences
may affect the quality of endocrine telehealth care. The chair
synthesized the 2 lists and grouped the factors into 5 domains:
clinical; patient; patient-clinician relationship; clinician; and
health care setting and technology. These groupings were
then reviewed and revised by all members. For each domain,
2 or 3 panel members used relevant literature and their expe-
riences to draft a section describing how factors included in
that domain affect the appropriateness of telehealth use with-
in endocrinology. When particularly relevant, literature from
specialties outside endocrinology was included. Each draft

section was reviewed and revised by the group via monthly
meetings. Two panel members (V.G.V. and S.S.C.) then wrote
the remaining sections and integrated these with the domains
to assemble the final draft, which was reviewed and revised by
all members.
In evaluating how the domains and their component factors

affect the appropriateness of endocrine telehealth care, the
panel considered whether a telehealth visit could offer quality
of care that was greater or comparable to that of an in-person
visit, acknowledging that in some situations the quality of care
offered by one visit modality may be superior to the other,
while in other situations they may each support high-quality
care. The Institute of Medicine (IOM) in 2001 defined high-
quality health care as patient centered, equitable, safe, effect-
ive, timely, and efficient (17). The panel was guided by these
6 quality aims, further described later.
Where published evidence was available to support the pan-

el’s assertions, citations are provided; in all other instances,
these assertions represent the expert opinions and perspectives
of the panel. Panel members concluded after extensive discus-
sion that no consensus could be reached about designating the
value of telehealth or in-person visits for any specific endo-
crine condition due to the complexity of individual circum-
stances and the need for clinicians and patients together to
weigh the relative importance of competing priorities across
domains. Therefore, while this perspective provides guidance
about the appropriateness of telehealth use in various scen-
arios, it does not designate endocrine diagnoses or patient
populations that are always or never appropriate to engage
via telehealth. We also acknowledge that many endocrine
clinicians feel strongly about in-person care at certain inter-
vals, but we do not recommend for or against specific min-
imum intervals for in-person care given the lack of evidence
to support such an assertion and a lack of consensus on this
topic.

Patient-centered Care

The IOM defines patient-centered care as “care that is re-
spectful of and responsive to individual patient preferen-
ces, needs, and values and ensur(es) that patient values
guide all clinical decisions” (17). Interventions to promote
patient-centered care can improve clinician and patient sat-
isfaction, encourage high levels of patient participation in
care, and improve health outcomes (18, 19). In this per-
spective we consider the effect of telehealth on patient-
centered care in 2 ways. First, we place a high value on pa-
tients’ ability to choose their care modality. If the patient
prefers one care modality and clinical concerns can be feas-
ibly, adequately, and safely addressed through that care
modality, then patient preference should be weighted
strongly. This applies equally for patients who prefer tele-
health and for patients who prefer in-person care. Second,
we consider ways in which telehealth can be a tool to
support patients’ specific goals and priorities for their
care. For example, telehealth can be used to facilitate
supplemental health education or closer contact after
medication changes, reduce a patient’s time spent away
from work or dependents while receiving their own health
care, and/or enable visits that include multiple care team
members or key support individuals within the patient’s
care encounters. In these ways and others, telehealth can
promote patient-centered care.
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Health Equity

The Endocrine Society is committed to reducing health dispar-
ities by addressing their root causes within our health care sys-
tem (20). Telehealth has the potential to promote equity by
increasing access to care for those facing travel, cost, mobility,
mental health, work, or caregiver barriers to in-person visits.
Yet emerging data suggest that telehealth visits are often less
used or even inaccessible for people who are Black, Asian or
other Pacific Islander, American Indian or Alaska Native,
Hispanic or Latino, are of older age, have limited English pro-
ficiency or low digital or health literacy, or who have fewer
socioeconomic resources (14, 21-24). In this perspective we
consider how decisions about the modality of endocrinology
care may either exacerbate or reduce disparities in health
care access and outcomes.
We recognize the powerful influence of social determinants

of health on well-being, including economic stability, educa-
tional access and quality, neighborhood and built environ-
ment, social and community context, and health care access
and quality.Many of these conditions appear to present insur-
mountable barriers to achieving equitable care, but apparent
barriers may at times be overcome by clinicians and their
clinics adopting strategies that can increase access to care
and promote health equity. These are listed among the
strategies we propose to support high-quality endocrine
telehealth care.
We also acknowledge that system-level changes are essen-

tial to ensuring health equity. Although these fall outside
the direct influence of individual clinicians, we affirm the
central importance of affordable, available broadband inter-
net and mobile devices; websites and technology platforms
that are culturally, language-, and literacy-appropriate as
well as accessible to those with impaired vision or hearing;
availability of patient training for telehealth literacy; and
alignment of reimbursement policy with the aim of equity
(15, 25). As telehealth becomes a fundamental part of
health care delivery, equity concerns need to remain at the
forefront of decisions by health care systems and policy-
makers so that this modality of care promotes the health
of all people.

Safety and Effectiveness

The principle of “First, do no harm” guides medical decision-
making, along with the imperative to provide care that is evi-
dence based and delivered to all who could benefit. In this per-
spective we consider circumstances in which safety and
effectiveness could be compromised by in-person care (eg,
risks of infection, travel accidents, delays in care due to illness
or other unforeseen factors) or by telehealth (eg, risks of miss-
ing key exam findings, inability to easily escalate to higher
acuity care). We also consider how evidence-based practices
in endocrinology can be delivered remotely or adapted for tel-
ehealth without a reduction in effectiveness, and how a longi-
tudinal care plan involving both telehealth and in-person care
can be crafted to optimize the safety and effectiveness of care
for each individual patient. It is important to note that tele-
health is always preferred if the alternative is no care, such
as for patients who are immobile or live in geographic areas
without access to endocrine clinicians.
While the volume of telehealth care has increased exponen-

tially in the last 2 years, there are many unanswered questions
about clinical outcomes. Where evidence is lacking, we draw

on the panel’s expert opinions and experiences, and conclude
our perspective with a suggested agenda for future research.

Timeliness and Efficiency

The timeliness and efficiency of care inherently affect all other
domains of quality including effectiveness, safety, patient-
centeredness, and equity. In this perspective we explore
ways in which telehealth can reduce harmful delays and
wasted effort or resources in the delivery of endocrine care.
This includes the use of telehealth to maintain scheduled visits
despite mild patient illness, caregiving responsibilities or trav-
el limitations for the patient or clinician; the potential for pa-
tients to engage with clinicians and other care team members
remotely during times of geographic displacement (eg, college
attendance); the use of telehealth to address clinician short-
ages in specific regions; and the potential to circumnavigate
a scarcity of clinical space or staffing by moving from on-site
to remote care. We also discuss circumstances in which tele-
health care is less likely to be efficient, including situations
where essential patient-generated health data (PGHD) cannot
be accessed remotely or where in-person measurements or
examination findings are likely to be critical to management
decisions.

Domains of Care Affecting Appropriateness of

Telehealth Use

The panel identified 5 domains of care that affect the appro-
priateness of telehealth use within endocrinology: clinical fac-
tors; patient factors; patient-clinician relationship; clinician
factors; and healthcare setting and technology. The interac-
tions of these domains with telehealth as a care modality are
described next. Circumstances within each domain that sup-
port the use of telehealth are summarized in Fig. 1, while
Table 1 details strategies that are likely to improve the quality
of telehealth care delivered by endocrine clinicians.

Clinical Factors

Many studies support the clinical effectiveness of telehealth
for diabetes management (3, 4, 26-32), but there are currently
limited data on the effectiveness of telehealth for other endo-
crine diagnoses. Endocrinology, in general, is well suited to
telehealth since often the physical exam is neither diagnostic
nor prognostic, can be completed virtually, or can be replaced
by a more sensitive and specific test. For many endocrine con-
ditions such as adrenal disorders, calcium/bone disorders, lip-
id disorders, and treated hypothyroidism, history and
laboratory or imaging assessments drive clinical decision-
making. Even conditions that require frequent visits—such
as newly initiated insulin therapy (33, 34) or diabetes mellitus
treatment in pregnancy (35)—can be appropriately managed
via telehealth with remote access to PGHD.
When in-person assessments are needed—such as a hands-

on physical exam, anthropometric measurement, clinical pro-
cedure, dynamic laboratory testing, or medication administra-
tion—adaptations can sometimes be made to enable
completion of these elements via telehealth. For example, col-
lecting vital signs or conducting certain endocrine function as-
sessments (such as adrenocorticotropin stimulation tests) may
be accomplished at a primary care or satellite clinic local to the
patient, with results then communicated to the endocrine clin-
ician. In multidisciplinary care settings, some team members
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may be present in person while others join the visit virtually.
For example, initiation of insulin therapy can use a multidis-
ciplinary approach to patient educationwith some teammem-
bers providing hands-on training and others operating via
telehealth (33, 34). However, in-person visits may be pre-
ferred by patients and clinicians regardless of clinical need
when extensive counseling, guidance, and support is needed,
such as discussing a poor prognosis, complex endocrine con-
dition, sensitive health topics, or initial treatment decisions re-
lated to endocrine malignancies (36).
Amix of in-person and telehealth encounters over time for a

given patient can work well in certain clinical situations. Some
patients may benefit from frequent telehealth visits to assist
with health-related behavior change punctuated by less fre-
quent in-person visits to address sensitive health topics, access
a higher volume of health-related data (eg, laboratory testing
and device downloads), or perform critical screening examina-
tions (eg, foot exam to assess for diabetic neuropathy).

New patients may need an initial in-person visit if the clinician
feels that the physical examination will change either the diag-
nosis or management strategy (eg, concern for precocious pu-
berty), with subsequent care delivered via telehealth once the
correct diagnosis has been established. Alternatively, some
new patients may be seen initially by telehealth to expedite
the intake to endocrine care and capture more information
than provided in referral documents, and the clinician can sub-
sequently decide on what time frame in-person care is needed
for amore comprehensive examination. At each telehealth vis-
it, clinicians should incorporate information from the history,
available test results, and findings from virtual examination,
patient self-examination, and/or the referring provider’s
examination to decide if an in-person examination is needed.
While several examples are presented here of diagnoses that

may be amenable to appropriate care via telehealth, clinical
considerationsmust be weighed for each patient in the context
of other domains to guide optimal decision-making about the
modality of care. There are not yet data to indicate an optimal
frequency of in-person visits, but some clinicians and patients
may prefer in-person visits at least once a year if possible. We
recommend clinicians carefully consider what modality is
most appropriate for the next encounter at each visit in light
of that patient’s current and anticipated clinical needs.

Patient Factors

Many patients face substantial barriers to accessing in-person
care. Geographic distance from the clinic, transportation lim-
itations, andwork and family obligations can affect a patient’s
ability to present for in-person care at recommended intervals.
In such circumstances, fully in-person care is not likely to be
feasible, effective, or patient-centered, and telehealth is an ap-
pealing option.
Telehealth visits can allow additional caregivers to partici-

pate from different locations, which may benefit pediatric
and geriatric populations. Likewise, telehealth can enable pa-
tients with caregiving responsibilities to engage in their medic-
al care while supervising dependents in the home
environment. Gender-diverse patients may face limited access
to gender-affirming care and perceived stigma in their local
health care settings, making telehealth an appealing alterna-
tive. Patients with severe anxiety, agoraphobia, or other
underlying mental health needs may find care easier to access
without the stress of an in-person visit. Telehealth can allevi-
ate these barriers for individuals who are otherwise at height-
ened risk of foregoing endocrine care altogether. It may also
facilitate the continuation of care for established patients dur-
ing economic, social, or health crises that would otherwise
lead to gaps in contact with their clinicians.
However, patient-related factors may decrease the likeli-

hood of a successful telehealth visit in some circumstances.
Video telehealth is not an option for patients without reliable
internet access, or among those without an adequate video-
capable device. Telephone visits can be considered in these
cases if suitable care can be provided with an audio-only con-
nection or if it is the only option for care. Data from the
COVID-19 pandemic indicate that telephone visits accounted
for the majority of telehealth care at many safety-net primary
care clinics during 2020, and thus provided a critical lifeline
for many patient populations (37, 38). The potential benefits
of telephone encounters include ease-of-use both for patient
and clinician, reduced rate of no-shows for scheduled

Table 1. Strategies tosupporthigh-qualityendocrinecarevia telehealth

Use a combination of in-person and telehealth care.

Complete required assessments or testing at sites close to patient’s
home when possible.

Allow multidisciplinary care team members to engage patient via
different modalities as appropriate.

Mix telehealth and in-person visits as part of a longitudinal care plan
via shared decision-making process.

Conclude each visit with careful consideration of optimal care
modality for next encounter.

Anticipate and address patient needs related to telehealth.

Establish practice criteria for use of audio-only and video telehealth.

Allow patients the flexibility to change modality of scheduled visit if
needed.

Proactively assess need for language interpretation services before
telehealth encounters.

Clarify expectationswith patient that telehealth will require a private,
quiet, safe location for visit.

Facilitate previsit outreach by clinic support staff to assist with
technology and sharing of pertinent patient-generated health data.

Engage caregivers to participate in visits and/or support patient’s use
of necessary technology.

Develop personal best practices and skills specific to telehealth.

Ensure private, quiet space from which to deliver care, with adequate
and secure broadband access.

Strengthen relationships over telehealth through building skills in
remote engagement and trust-building.

Become familiar with telehealth hardware, software, clinical
workflows, and licensing requirements.

Develop strong relationships and norms for bidirectional
communication with referring clinicians.

Participate in telehealth training within endocrinology fellowship
programs and professional conferences.

Promote health system processes that optimize the telehealth experience
and access.

Adopt telehealth platformswith advanced features like screen sharing
and electronic health record integration, and that support broad
access, including availability in multiple languages.

Leverage clinical and information technology staff to support
telehealth workflows and improve efficiency of virtual care.

Advocate for policies that expand access and affordability of
telehealth.
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appointments (39), and diminished effect of the digital divide
on access to care. On the other hand, limitations of audio-only
care include difficulties sharing and jointly reviewing PGHD
to facilitate shared decision-making, potential lessening of
the patient-clinician connection in the absence of both visual
and tactile interaction, and reduced reimbursement for practi-
ces under the most common current payment structures.
Some telehealth tasks require a moderate to high degree of

health and digital literacy and the adoption of new health-
related routines that are not required for in-person care.
Patients should be able to navigate the necessary video appli-
cation(s) and may need to perform a limited self-examination,
manually upload data, or share data to the cloud. Having clin-
ic staff reach out before the visit to test and troubleshoot tech-
nology as part of a virtual rooming process can help patients
overcome challenges to these tasks (40). For patients who pre-
fer telehealth but have low digital literacy, engaging a trusted
family member or friend to be present during the visit can also
be helpful.

Patient-Clinician Relationship

The patient-clinician relationship has 2 components—emo-
tional care and cognitive care (41). Emotional care includes
mutual trust, empathy, respect, and warmth (42), while cogni-
tive care includes data gathering, patient education, and ex-
pectation management.
Emotional care can be facilitated or impeded by telehealth,

depending on the circumstances (43). Some data from prepan-
demic studies suggest that patients and clinicians prefer the
first consultation to be in person (44, 45), which may in part
reflect the challenges of building a new personal connection
through virtual interaction. For some patients, the hands-on
physical exam is an expectation that increases confidence
and satisfaction with their care (46). However, the preferences
of patients and clinicians may change in the postpandemic era
where telehealth has become more common, and the related
experience and skill sets of both cohorts have increased.
Telehealth visits may affect the capacity for private conver-

sation between the patient and clinician. Some patients will be
more amenable to discussing sensitive topics (eg, mental
health, personal relationships) from the comfort of their

homes. In other cases, confidential discussion will be more dif-
ficult over telehealth if the patient is not in a private area or
feels uncomfortable confiding in the clinician at a distance.
Other patients may not want the clinician to witness their
home environments or may choose to participate for other
reasons from an alternative setting that is not ideal for a pri-
vate discussion. For these reasons, clinicians should consider
how telehealth or in-person interaction is likely to affect emo-
tional care during future encounters, and guide the choice of
care modality accordingly. Telehealth encounters will also
be of higher quality if expectations are set in advance that
the patient’s environment should have limited distractions
and provide a private, quiet area where they feel comfortable
discussing health concerns.
Cognitive care may also be affected by the choice of care

modality. Technical hurdles related to digital literacy and
internet connectivity can impede effective communication
during telehealth encounters. On the other hand, shared
decision-making can sometimes be better facilitated during
telehealth visits by the inclusion of key caregivers or support
individuals who could not attend in person. Telehealth can
at times reduce the ability for joint observation of relevant
health information in the patient’s medical chart—particular-
ly during audio-only encounters or video encounters without
the ability to screen share. However, telehealth can improve
patients’ ability to easily access their home medications for
clarification of doses and discussion of medication-related
home routines. In addition, telehealth visits (47) and applica-
tions used to access and visualize PGHD (48) have been shown
to improve patient engagement in care, particularly for people
living with diabetes.
Several aspects of the patient-clinician relationship such as

trust, nonverbal communication, and shared language can af-
fect both emotional and cognitive dimensions of care, and
their interaction with telehealth should be considered. The
perceived level of trust between patient and clinician has
been shown to influence patient decisions about use of tele-
health (43, 49). Telehealth, with the camera focused on the pa-
tient’s face, may offer less opportunity for reading patients’
body language and picking up on nonverbal cues. Finally, a
language barrier between the clinician and patient may or
may not compromise the quality of telehealth care depending

•
•

•
•
•

•
•
•

•
•

•
•

•
•
•

Figure 1. Guide to appropriate use of telehealth visits for endocrine care.
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on the availability of remote interpretation services. These ex-
amples highlight the bidirectional nature of interactions be-
tween care modality and the therapeutic patient-clinician
alliance, which can both influence and be influenced by use
of telehealth encounters.

Clinician Factors

Most endocrine clinicians, including trainees, have now re-
ceived real-world telehealth experience in the post-COVID
era. However, a minority of endocrinologists have received
formal training in telehealth (50). Therefore, clinicians’ digital
literacy, experience level, and skills in the telehealth arena are
likely to vary widely. This variation may greatly affect the
quality of the patient visit. Clinicians should receive an orien-
tation to the telehealth processes as implemented at their prac-
tices, and may require test visits and/or a temporarily lower
visit frequency while learning new telehealth technologies or
workflows (51). Going forward, provision of formal training
in key telehealth skills as part of continuing medical education
would be beneficial, covering topics such as techniques for re-
mote patient engagement (25), remote data analysis, inte-
grated team care via telehealth, and guiding patient
self-examination by video or telephone (52).
Clinicians’ physical surroundings and personal circumstan-

ces may affect the feasibility of telehealth visits. Although
clinicians can engage in telehealth from a variety of settings
(including the home), they must ensure the selected setting of-
fers sufficient internet bandwidth to support uninterrupted en-
counters and a physically private space to facilitate
confidential interaction with patients. In addition, clinicians
should be aware of any applicable licensing restrictions if
they are providing telehealth to patients across state lines. If
these conditions are met, however, telehealth may provide
flexibility and benefits to the clinician as well as the patient.
At a broader level, allowing clinicians to work remotely
when they cannot provide care in person may also help to ad-
dress challenges to timely endocrine care that stem from cur-
rent shortages and uneven geographic distribution of the
endocrinology workforce (53, 54). Given that one major fac-
tor limiting the delivery of high-quality endocrine care to all
who could benefit is a lack of endocrine clinicians, this type
of flexibility should be supported.
Another clinician factor that may affect the feasibility of tel-

ehealth is the endocrine clinician’s relationship with the refer-
ring clinician. If the referring clinician is well known to the
endocrine clinician and able to provide a thorough and reli-
able physical exam, this may enable many diagnoses that
would otherwise require an in-person visit for subspecialist
examination (eg, hyperthyroidism, precocious puberty) to be
managed safely and effectively via telehealth. However, in
cases where examination findings are of particular importance
to the diagnosis and treatment course, endocrinologists
should guard against premature cognitive closure based on
limited or third-party physical examination and may consider
in these circumstances whether an in-person visit is needed be-
fore or after the initial telehealth interaction.

Health Care Setting and Technology

The infrastructure required for high-quality telehealth care in-
cludes essential hardware and software, a reliable and secure
internet connection, private space, appropriately trained

clinical staff in adequate numbers, clearly defined clinical
workflows, and the availability of technical support staff.
Necessary hardware for telehealth includes a computer,

mobile device, or telepresence room with internet connectiv-
ity, camera, microphone/speaker capabilities, and head-
phones in some circumstances to protect patient privacy.
Practices may use proprietary telehealth software or non-
medical videoconferencing platforms that are HIPAA
(Health Insurance Portability and Accountability Act) compli-
ant. When choosing a telehealth platform, practices should
consider the relative ease of use by patients, which may be in-
fluenced by compatibility with various mobile device operat-
ing systems, availability of interpreting services and/or user
interfaces in non-English languages, capacity to connect
more than 2 parties (for inclusion of caregivers, support indi-
viduals, and interpreters), and ability to grant access with lim-
ited need for preestablished user accounts. Platforms with
features like screen sharing can improve the quality of tele-
health care by enabling joint attention to PGHD and test/im-
aging results for the purposes of shared decision-making.
Given the hardware and software interfaces required for suc-
cessful telehealth and the variable digital literacy of clinicians
and patients, a technical support team should be available at
all times to provide assistance. Interpreters may also be needed
for technical support if electronic medical record and video
applications are not provided in languages other than English.
Integrating telehealth into traditional outpatient workflows

presents several challenges. Practices with care team members
working from different locations must ensure the clinician can
contact these individuals to join the patient encounter when
appropriate. Before the visit, support staff should be available
to help patients access telehealth technology and share any re-
quired PGHD. Special considerations exist for individuals
with diabetes who may have glucose meter, continuous glu-
cose monitoring, insulin pump, and/or self-reported health
data (eg, exercise, diet) available on their mobile or medical
devices. To enable remote review of these data, we recom-
mend the use of secure, internet-based diabetes data platforms
that allow for passive data upload and easy access by the clin-
ician. When this is not possible, the patient should be in-
structed on how to upload devices actively at home or—if
they live a considerable distance from the clinic and lack the
necessary hardware or software at home—connect with a lo-
cal clinic to help in this process.
Clinical support staff such as medical assistants should

ideally be involved in virtually rooming patients before tele-
health visits, as this step has been shown to improve telehealth
visit completion rates, particularly among demographic
groups at higher risk for noncompletion (55). Staff can con-
nect with patients by video or telephone to collect updated
contact information and self-reported vital signs from the pa-
tient, activate interpretation services to join the visit if needed,
notify the patient if the clinician is running behind, prepare ne-
cessary prescription refill requests, and assist with scheduling
the next visit during virtual checkout (40).

Research Agenda

As the use of telehealth has expanded dramatically since the
COVID-19 pandemic and now persists broadly within
endocrinology, additional research is needed to identify
evidence-based practices and validate the perceived benefits
and limitations of this care modality in various clinical
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scenarios. Research outcomes of major interest include short-
term and long-term clinical outcomes, user satisfaction and
other patient-reported outcomes, cost and cost-effectiveness,
components of successful implementation, and effect on
population-level disparities both in access and outcomes.
Particular attention should be paid to evaluating the effect
of telehealth interventions on health equity measures among
historically marginalized linguistic, socioeconomic, rural/ur-
ban, racial/ethnic, and gender identity groups.
The panel acknowledges that the quality of endocrine care

is likely to vary greatly within a given caremodality (telehealth
or in-person) and that the benefits of many in-person care
practices have not been rigorously demonstrated. However,
because in-person care is the historical standard within endo-
crinology the onus will often fall on researchers to demon-
strate noninferiority of telehealth in comparison to
in-person care.
Telehealth researchers should carefully consider study de-

sign, statistical approaches, and outcomes of interest to maxi-
mize the utility of research findings. For example, a study
designed to evaluate the efficacy of telehealth vs usual in-
person care in achieving a commonly applied clinical outcome
may have a negative primary result but achieve other import-
ant outcomes (eg, improved access, equity, efficiency, or cost)
that are critical to overall care quality. Depending on the out-
come(s) of interest and telehealth intervention(s) included in a
given study, either a superiority or a noninferiority designmay
be appropriate. For example, studies aiming to evaluate
whether telehealth can deliver equivalent outcomes to in-
person interaction for a particular type of care may use a non-
inferiority design, whereas studies aiming to assess the utility
of a new or supplemental type of care delivered via telehealth
would employ a traditional design to assess superiority of the
new intervention. Carefully planned quasi-experimental de-
signs may also be used tomitigate the concerns about selection
bias that often arise in observational studies comparing out-
comes of telehealth vs in-person care.
In the process of developing this perspective, the panel iden-

tified specific areas in need of future investigation within the 5
identified domains of care.

Clinical Factors

The potential risks and benefits of telehealth to patient safety
and health outcomes must be evaluated in various settings.
The contribution of in-person physical examinations to diag-
nostic accuracy and treatment outcomes for specific endocrine
conditions should be assessed. The role of the virtual physical
examination, including self-reported vital signs by patients or
structured physical examination by local providers, should be
evaluated for feasibility and accuracy as a potential adjunct to
telehealth visits by specialists. The potential for delays or
missed diagnoses should be compared for telehealth vs in-
person visits. Research is also needed on the optimal fre-
quency of in-person visits for patients seen by telehealth.

Patient Factors

Future research should assess the effect of telehealth visits on
provision of patient-centered care, evaluating the patient ex-
perience of care (including engagement, self-efficacy, and
alignment of care with patient values and preferences) via tele-
health vs in-person encounters across a broad range of patient
populations. In addition, research is sorely needed on

interventions that aim to close the digital divide and facilitate
telehealth-based care for populations with limited digital liter-
acy. Finally, researchers must carefully evaluate how in-
creased provision of telehealth affects access to care across
patient populations, and whether any consequent changes in
the availability of in-person care lead to new or worsening
health disparities (56).

Patient-Clinician Relationship

It is yet unknown how the patient-clinician relationship may
be affected over time by telehealth-driven care in comparison
to in-person care. Standard measures of the patient-clinician
relationship should be identified and used to study this out-
come of interest. Research is also needed to evaluate the rela-
tive benefits and limitations of audio-only care as compared to
video or in-person care specifically for building and maintain-
ing a therapeutic patient-clinician relationship and facilitating
shared decision-making.

Clinician Factors

The positive and negative effects of telehealth on the clinician
workforce must be fully evaluated. This includes the formal
assessment of professional satisfaction and burnout in care
models that are entirely telehealth, hybrid models, and full in-
person models. Ideally, outcomes in this domain would in-
form initiatives to develop care models that are responsive
to clinician as well as patient needs, and to promote maximum
flexibility by enabling cross-state licensure for clinicians and
allied professionals who care for endocrine conditions.

Healthcare Setting and Technology

Health systems would benefit from research to guide ongoing
and future investment in telehealth. Priority should be given to
the development and evaluation of 1) new hardware and soft-
ware that improves the accessibility and efficacy of telehealth
encounters across all patient populations, 2) structured clinic-
al workflows for telehealth encounters that improve efficiency
and satisfaction for clinicians, and 3) standardized approaches
for delivering team-based care over telehealth. The effect of
video quality on the sensitivity and specificity of the remote
physical examination—particularly via laptop or front-facing
mobile device cameras and using limited data upload rates—
should also be explored. Finally, cost and cost-effectiveness
analyses are needed, and should consider the perspectives of
the patient, clinician, and health care system.

Discussion

Endocrinology practices rapidly adopted telehealth during the
COVID-19 pandemic to preserve access to carewhile reducing
risks of patient and clinician exposure to the virus and ad-
dressing practical and economic barriers to in-person visits.
At the outset of the pandemic, changes in reimbursement
models enabled explosive growth in telehealth use across the
United States (57, 58), with the Centers for Medicare &
Medicaid Services recognizing the patient home as a place of
service and removing prior stipulations that telehealth could
be provided only in a health care facility, in rural/health pro-
fessional shortage areas, to established patients, and using
HIPAA-compliant video platforms (5). More than 2 years
after the declaration of the PHE, telehealth remains a frequent
and, in some instances, exclusive modality for endocrine care.
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Yet clinicians lack guidance on the risks, benefits, and overall
appropriateness of telehealth for ongoing use in their practi-
ces. This perspective attempts to meet that need by addressing
how the use of telehealth is likely to affect quality of endocrine
care in the context of various care domains and through the
lens of the IOM’s 6 aims of high-quality care.
Currently there are insufficient data to provide evidence-

based guidance that is absolutely in favor of or against the
use of telehealth in specific endocrine diagnoses or patient
populations. Instead, the panel relied on our professional ex-
periences and judgment in addition to the small but growing
body of literature regarding best practices within telehealth.
We outline the circumstances under which telehealth could
be used to deliver high-quality endocrine care, understanding
that clinicians will need to draw on their own judgment to de-
cide how and when these circumstances apply to their individ-
ual patients and practices. We also describe strategies that
may render telehealth more successful for patients, clinicians,
and health systems.
Moving forward, endocrine care is likely to involve a hy-

brid of in-person and telehealth visits, and thus the decision
to use telehealth for any given patient will not be made at a
single time point but rather considered in a longitudinal
context. Our panel therefore encourages clinicians to for-
mulate individualized care plans together with their pa-
tients by discussing expectations for the role of telehealth
in each patient’s care and each clinician’s practice over
time. These care plans should be revisited at each encounter
and adapted based on changes in other domains such as pa-
tient factors (eg, geographic relocation, new technology
use) and clinical factors (eg, new issue requiring physical
examination or in-person discussion such as insulin pump
training). In addition, clinical practices should allow flexi-
bility in visit modality when possible to accommodate un-
planned changes in the physical and social environment. If
new circumstances arise for the patient (eg, illness, trans-
portation barriers, or technology access), altering the
planned visit modality from in-person to telehealth, video
to audio, or vice versa may be the best way to facilitate
the continuation of care and better health outcomes.
There are several potential limitations of this perspective.

The panel included academic endocrinologists from various
US geographic areas and training backgrounds, but we ac-
knowledge that this perspective may not reflect or apply to
every clinical setting. Health system factors and clinician
and patient circumstances described in this perspective may
differ in countries outside the United States, although we an-
ticipate that the domains we highlight for consideration will
be broadly relevant. The dichotomy of in-person vs telehealth
care is not applicable for geographic areas with no available
endocrinologists, where telehealth is the only option for spe-
cialty consults without extensive travel. In addition, the panel
recognizes that current and future endocrine care includes
other types of telehealth that were not addressed in this docu-
ment, such as asynchronous patient-clinician secure messa-
ging, remote monitoring of PGHD, clinic-to-clinic
synchronous telehealth encounters, asynchronous e-consults
between clinicians, as well as other ways to extend specialist
expertise including ECHO (Extension for Community
Healthcare Outcomes) models (59, 60). Each of these forms
of care may be appropriately and effectively used within endo-
crinology. However, they were outside the scope of the pre-
sent paper.

While this perspective focuses on clinical decision-making,
the authors and the Endocrine Society appreciate that deci-
sions about the use of telehealth cannot be discussed in isola-
tion from pertinent health care and government policies. The
use of telehealth cannot overcome the limitations of a shortage
in the endocrine workforce, and continued efforts to increase
clinician recruitment to the field are needed. Given the many
ways we detail how telehealth can promote high-quality
care and improve health equity for people with endocrine con-
ditions, we support changes that will increase the accessibility
and potential benefits of telehealth for all patients.
Specifically, we encourage innovations that will promote the
following changes: universal access to broadband internet ser-
vice and audio-video devices; diabetes technology that sup-
ports real-time, passive sharing of data; improved training
for and usability of telehealth platforms for individuals with
non–English-language preferences and/or limited digital lit-
eracy; unanimous coverage of telehealth services by medical
insurance carriers; and either national licensing agreements
or redefinition of site-of-care as the clinician location to fa-
cilitate telehealth across state borders. Payment models
should provide similar incentives for in-person and tele-
health care, so that provider reimbursement does not be-
come a factor in determining whether patients have access
to either care modality. Finally, we espouse the need for on-
going research that explores processes and outcomes associ-
ated with high-quality endocrine care via telehealth across a
variety of conditions and practice settings. Accomplishing
this research will require financial and philosophical sup-
port from funding organizations and professional societies,
and will provide the foundation for future evidence-based
guidelines for telehealth use.
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