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The exponential growth of telemedicine in ambulatory
care triggered by the COVID-19 public health emergency
has undoubtedly impacted the quality of care and patient
safety. Inparticular, the increased adoption of remote care
has impacted communication, care teams, and patient
engagement, which are key factors that impact patient
safety in ambulatory care. In this perspective, we draw
on a scoping review of the literature, our own clinical
experiences, and conversations with patient safety ex-
perts to describe how changes in communication, care
teams, and patient engagement have impacted two high
priority areas in ambulatory safety: diagnostic errors and
medication safety. We then provide recommendations for
research funders, researchers, healthcare systems, policy
makers, and healthcare payors for how to improve patient
safety in telemedicine based on what is currently known
as well as next steps for how to advance understanding of
the safety implications of telemedicine utilization.
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C OVID-19 spurred significant growth in telemedicine use
in American ambulatory healthcare. Previously, tele-

medicine (which we define as synchronous, scheduled video
or telephone visits between clinicians and patients) had been
limited primarily to specific clinical scenarios (e.g., specialty
consultations in rural areas, low acuity concerns) or large
health systems. The pandemic expanded telemedicine to ad-
ditional contexts and populations. Moving forward, telemed-
icine use will remain more prevalent compared to pre-pan-
demic. This rapid shift requires attention to unintended

consequences. Chief among these is the implications for pa-
tient safety, particularly in low-income populations and com-
munities of color who are disproportionately cared for by
under-resourced systems that may have adopted telemedicine
rapidly but incompletely thereby increasing the potential for
safety vulnerabilities. By identifying factors that heighten
safety risk in telemedicine care, we can mitigate them. In this
paper, we focus on the safety risks of telemedicine only and do
not include consideration of other telehealth modalities (e.g.,
remote patient monitoring, secure messaging).
Ambulatory patient safety incidents are frequent, with an

estimated 2–3 adverse events in every 100 primary care
visits.1In an AHRQ (Agency for Healthcare Research and
Quality)-commissioned technical brief on ambulatory safety,
key informants identified six domains of ambulatory safety
(medication management, diagnostic errors, care transitions,
referrals, culture, and testing) and six strategies used to ad-
dress these vulnerabilities (communication, health technolo-
gy, teams, patient engagement, organizational approaches, and
measurement).2 We use this framework to identify the strate-
gies most altered by telemedicine and how those changes
impact specific ambulatory safety domains.

HOW TELEMEDICINE IMPACTS AMBULATORY PATIENT
SAFETY: CHANGES IN COMMUNICATION, CARE

TEAMS, AND PATIENT ENGAGEMENT

To some extent, telemedicine impacts all six strategies, but in
comparison to in-person care, telemedicine care delivery most
dramatically alters communication, care teams, and patient
engagement. Communication is the cornerstone of safe care.3

Telemedicine amplifies communication challenges between
patients and providers due to loss of nonverbal cues from
patients and clinicians as well as discomfort raising sensitive
topics. These issues are even further exacerbated in audio-only
encounters, which account for >90% of telemedicine encoun-
ters in safety-net systems.4

When healthcare teams are not co-located, clinical teams
must rely on less rich communication modalities, such as
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written communication, which is more likely to result in
miscommunication in comparison to verbal handoffs.5 The
reduction in team-based care also increases the cognitive load
on clinicians as they take on more work during the same
amount of encounter time.6 Even if clinical teams return to
work in-person, these issues could persist if clinicians deliver
telemedicine care “from the office.” Unfortunately, there is
limited experience with how to optimally design care teams
around models that feature high use of telemedicine.7

Care delivered through telemedicine is more reliant on
patient engagement. At a basic level, patients need to use
digital tools to attend the telemedicine visit. In addition, tele-
medicine relies more heavily on patients monitoring their
health through home devices, such as blood pressure monitors.
Due to a limited physical exam, clinical decision-making in
telemedicine visits often relies on patient self-monitoring and
patient ability to accurately identify and describe changes in
symptoms. Since the patient is not on-site, clinicians also rely
on patients to follow through with diagnostic tests, such as
blood draws or imaging, in a timely fashion.
While these three areas, and the changes described within

them, impact all patient safety domains, two domains are
disproportionately impacted—diagnostic errors and medica-
tion safety, and these domains have high preexisting levels of
ambulatory safety concerns.8, 9 Below we describe how the
changes outlined above may increase concerns in these two
domains, drawing on our clinical experiences, conversations
with patient safety experts, and a review of the telemedicine
and patient safety literature (Table 1).

POTENTIAL IMPACT ON DIAGNOSTIC ERRORS

Achieving a timely, accurate diagnosis in ambulatory care is a
significant safety challenge.10 In a recent study, clinicians
expressed concern about diagnostic safety in telemedicine
encounters.11 This largely results from a reduced ability to
collect information to formulate an accurate diagnosis.
Specifically, most telemedicine encounters have limited

objective information including vital signs and physical exam
findings. Although a patient may have remote medical devices
(e.g., blood pressure monitor) and the clinician can visualize
some physical exam concerns, the clinician is not able to
conduct a full physical exam. Clinicians also do not have
access to other diagnostic tools (e.g., stethoscopes, reflex
hammers) and may be unable to perform specific diagnostic
maneuvers. Contextual information such as the patient’s gait,
the effort involved rising from a chair, or the ability to see a
patient’s entire body is lost without explicitly instructing a
patient to perform these tasks. These challenges are exacer-
bated in audio-only encounters that lack all visual diagnostic
clues. Importantly, few clinicians have received training on
how to perform clinical assessments during telemedicine en-
counters, and best practices are still under development. As
best practices are developed, clinicians may express fewer
concerns about being unable to conduct a traditional physical
exam.
Another concern is whether telemedicine impacts a clini-

cian’s likelihood of ordering a diagnostic test. It is unclear if
telemedicine results in clinicians being less likely to order a
diagnostic test (since a patient is not physically present) or
more likely to order a diagnostic test (since the clinician has
less clarity on the diagnosis). Moreover, if clinicians are
experiencing increased cognitive load from having less sup-
port from their clinical team, clinicians may be more prone to
over-testing and its resulting negative impacts on patient care
and outcomes.
It is therefore surprising that early literature suggests that

overall diagnostic accuracy is not impacted during telemedi-
cine encounters.12 However, the importance of missing vital
signs or physical exams likely depends on the clinical concern.
Abdominal pain is difficult to assess remotely because it
requires a physical exam to appropriately triage the concern,
but an elevated blood pressure can often be triaged with an
accurate blood pressure measurement. Further, it is concerning
that diagnostic errors comprise most telemedicine-related mal-
practice lawsuits.13

POTENTIAL IMPACT ON MEDICATION SAFETY

Ambulatory medication safety concerns include high levels of
adverse drug events (ADEs) with one study estimating that
~25% of new prescriptions in primary care encounters resulted
in an ADE.8 While ADEs can include serious outcomes, such
as life-threatening drug reactions, many are preventable or

Table 1 Domains of Potential Ambulatory Safety Concerns from
Telemedicine

Dimensions of
patient safety

Mechanisms through which telemedicine
could worsen patient safety

Diagnostic errors - Inadequate or lower quality history or
physical exam (especially with audio-only
encounters or other factors that reduce com-
munication quality)
- Reliance on patients to collect key data (vital
signs, description of physical findings)
- Increased cognitive load on clinician from
reduction in team-based care
- Changes in behaviors for diagnostic work-up

Medication safety - Patient-provider communication challenges
may impede high-quality medication recon-
ciliation, which is an evidence-based approach
to prevent adverse drug events
- Lack of access to other team members to
conduct more in-depth medication reconcilia-
tion (e.g., pharmacist)
- Increased reliance on patients’ literacy,
language skills, or technology skills to
conduct medication reconciliation
- Change in availability of tools that can be
used to ensure shared understanding of
medication regimens (e.g., after visit
summaries)
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easily ameliorable if clinicians responded to medication-
related symptoms.8

A high-quality medication reconciliation reduces the risks
of ADEs and facilitates safe medication management.14 How-
ever, conducting a quality medication reconciliation is chal-
lenging, and telemedicine poses unique challenges. Studies
have shown that non-physician team members conduct higher
quality medication reconciliation;15 if pharmacists or other
team members are not incorporated into telemedicine encoun-
ters, clinician understanding of how patients are taking their
medications is likely reduced. Moreover, remote medication
reconciliation (particularly in audio-only encounters) relies on
a patient’s ability to read a medication name. This is particu-
larly challenging for patients with limited health literacy or
limited English proficiency, who already experience greater
medication misunderstandings during in-person medication
reconciliation processes.16

Clinician communication of recommended medication
changes is also impacted by telemedicine. Visual cues and
written education are often used to improve understanding,
particularly for complex medication regimens. These tools are

more limited in telemedicine interactions, especially during
audio-only encounters. While screen sharing or provision of
educational materials through patient portals may address
some challenges, these tools are not accessible to all patients.
Early literature in a young population with simple medication
regimens suggests that medication changes in telemedicine
encounters are equally safe to in-person care, but this finding
may not be applicable to the broader population.17

ADVANCING AMBULATORY PATIENT SAFETY IN
TELEMEDICINE

Given potential risks related to diagnostic and medication
safety, it is critical to move from our anecdotal understanding
of safety to a robust evidence base. We advise the following
steps (Table 2).

1. Systematically measure patient safety outcomes and
increase reporting of safety incidents, with a focus on
those most likely increased by telemedicine

Table 2 Steps to Advance Understanding of Telemedicine Impact on Patient Safety

Key recommendations Recommendations for each stakeholder

Systematically measure patient safety outcomes and increase reporting of
safety incidents, with a focus on those most likely increased by
telemedicine

Researchers
- Explicitly include safety outcomes, particularly those identified in
existing ambulatory patient safety literature
- Include easily measured outcomes extracted from the electronic health
record
Healthcare systems
- Improve infrastructure to ease clinician use and access to incident
reporting systems
- Increase patient engagement in safety evaluations by:
- Increasing opportunities for patients to report safety incidents
- Including patients in quality and safety committees

Identify the patients and clinical scenarios with
the greatest risk of unsafe telemedicine care

Researchers
- Identify patient characteristics that may increase risk for safety incidents
- Evaluate clinical scenarios when telemedicine can facilitate safer care,
including variations in chief complaints, visit purpose, clinician specialty,
or type of telemedicine
- Focus on comparative effectiveness evaluations (e.g., is in-person care an
appropriate comparison?)
Healthcare systems
- Disseminate and describe telemedicine implementation strategies to
facilitate research that explores the issues above
- Partner with evaluators to ensure rigorous, real-world evaluations

Identify and support best practices* to
ensure equal access to safe telemedicine care

Research funders (identify best practices)
- Fund evidence generation to identify best practices
Healthcare systems (support best practices)
- Proactively support audio-visual encounters for as many patients as
possible
- Develop strategies to support patients that may have challenges accessing
video telemedicine encounters, such as older patients or patients with
language barriers or limited digital literacy21

Policy makers (support best practices)
- Increase funding for programs that improve digital infrastructure
(broadband) and digital access (low-cost broadband and devices)
Healthcare payors (support best practices)
- Provide reimbursement to support all patients in accessing telemedicine
care
- Recognize additional resources are needed by clinicians that serve
patients with challenges accessing telemedicine
- Reimburse for remote monitoring tools and home diagnostic procedures

*These recommendations are focused on video-based telemedicine and access to remote clinical data as best practices and meant to illustrate how best
practices should be supported by multiple stakeholders
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Researchers must explicitly include safety outcomes drawn
from the safety literature18 in telemedicine evaluations. Focus-
ing on measures easily captured in electronic health records
(EHR) rather than on chart reviews may facilitate earlier
understanding of the breadth and depth of patient safety con-
cerns. EHR measures for diagnostic safety include emergency
department presentations or hospital admissions shortly after a
telemedicine encounter.18 Medication safety can be measured
by assessing inappropriate concurrent use of medications with
similar risks, such as warfarin and non-steroidal anti-inflam-
matory drugs, or hospital admissions for adverse drug events.
To increase clinician utilization of incident reporting sys-

tems, healthcare systems should incentivize clinicians to re-
port incidents related to telemedicine encounters and consider
integrating reporting systems into EHRs, such as by linking to
an external reporting system within the EHR or automating
completion of basic clinical information in the incident re-
port.19 Any integration effort should carefully consider the
tradeoffs between reducing barriers to incident reporting and
potential inclusion of unverified assertions in the legal medical
record. Given the importance of patient self-assessment in
telemedicine and prior literature showing that patients identify
different safety incidents than healthcare teams,20 healthcare
systems should expand opportunities for patients to report
safety incidents and include patients in quality and safety
committees.

2. Identify the patients and clinical scenarios with the
greatest risk of unsafe telemedicine care

Communication and safety challenges are likely exacerbat-
ed in certain populations (e.g., older adults, visual/hearing
impaired) and clinical scenarios (e.g., follow-up of chronic
disease vs acute concern). Similarly, the potential benefits of
telemedicine relative to in-person care may be greater for
populations with barriers accessing in-person care (e.g., trans-
portation challenges). To create actionable evidence, re-
searchers need to assess the impact of telemedicine on safety
outcomes in these specific populations. Evaluations should
therefore not simply compare telemedicine versus in-person
care. Instead, evaluators should acknowledge the variations in
how and when telemedicine is used rather than making broad
conclusions about telemedicine safety regardless of chief com-
plaint, type of patient, purpose of use, or mode of telemedicine
delivery. In turn, this understanding can guide health systems
and clinicians in designing processes that determine when a
telemedicine option should be offered.
To help facilitate evaluations, healthcare systems should

delineate how and when they use telemedicine care. With
more widespread use, telemedicine operations and workflows
will change. Health systems should document changes they
make and the rationale behind these changes, so that a real-
world understanding emerges of how to employ telemedicine
safely and optimally. Importantly, they should partner with
researchers to conduct health system embedded research to
accelerate understanding of these issues.

3. Identify and support best practices to ensure equal access
to safe telemedicine care

Given the limited literature on telemedicine ambulatory
safety, the most important steps are those listed above: mea-
suring safety outcomes and understanding for which patients
in which situations safety may be compromised. These efforts
will facilitate identification of best practices, but this evidence
generation is not possible without support from funding agen-
cies. When best practices are identified, healthcare systems
and payors should support clinicians in adopting best prac-
tices. Although there is limited knowledge about best prac-
tices, we believe it is reasonable to start advocating for broader
access to video-based telemedicine encounters and remotely
collected clinical data. We will use these two examples to
illustrate how multi-level stakeholders can support clinicians
to engage in best practices.
We know that communication is central to safety, and

communication is better with access to the nonverbal, visual
cues available in video-based telemedicine. Although there is
no definitive evidence on the safety of audio-only versus
audio-visual telemedicine encounters, we believe it is crucial
to improve access to video-based telemedicine to foster safer
communication. Policymakers and payors need to address
patient- and healthcare system-related barriers21 to audio-
visual encounters. This includes expanding programs, such
as the Lifeline program, that reduce the cost of acquiring
devices for low-income populations; incentivizing develop-
ment of broadband access in rural and low-income urban
areas; and providing reimbursement for time spent supporting
patients in accessing telemedicine care. Similarly, while health
systems should not eliminate audio-only encounters for those
patients who cannot access video-based services, health sys-
tems should support patients in accessing video-based care,
recognizing that some patients (e.g., older, limited digital
literacy, language barriers) may require substantial support.
Similarly, access to key objective data (such as vital signs)

will address some concerns about the safety of telemedicine
encounters. Healthcare payors should support acquisition of
remote monitoring tools by providing reimbursement for de-
vices that collect vital signs, including weight, blood pressure,
or pulse. This is crucial for patients with financial challenges
to securing their own devices. For patients who have chal-
lenges leaving the home, reimbursement for home diagnostic
procedures (e.g., phlebotomy, electrocardiograms) will ensure
safer (and more accessible) care.

CONCLUSION

As telemedicine adoption grows, it is imperative that re-
searchers expand evaluation of patient outcomes beyond fea-
sibility and satisfaction to quality and safety. Studies should
build on our growing understanding of the diversity in how,
when, and to whom telemedicine is delivered as well as our
increasing sophistication in measuring ambulatory safety. We
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specifically advise that safety advocates and researchers focus
on measuring safety implications in diagnosis and medication
management, where telemedicine has had the biggest impact.
Health systems can help facilitate evaluation by improving the
infrastructure for and use of incident reporting mechanisms
and leveraging EHR data. We can turn the current crisis into
an opportunity to identify best practices to ensure that health
systems deliver telemedicine that is safe, equitable, and of high
quality.
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