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Abstract

Objective: To address the challenges and opportunities in the use of audio-only telemedicine for patient assessment and
management.

Methods: A review of current practices in telemedicine is presented, with a focus on audio-only patient care. Comparisons are
made between audio-only care versus in-person history-taking to identify key priorities for effective audio-only patient man-
agement. A framework using a systems-based approach for optimizing audio-only care is presented to identify reasonable best
practices by acknowledging the differences in the standard evaluation of patients.

Results: A triage algorithm for audio-only care is proposed. Facilitated examination maneuvers that can be coached by the prac-
titioner to better the assessment are presented, and evaluations are included in this systems-based approach. This leads to future
considerations, and how advancing technology can create improved medical evaluation to continue to enhance this modality of
patient care.

Conclusion: Effective audio-only patient management requires understanding the limitations and opportunities of audio-only
encounters. By leveraging best practices in audio-only encounters, healthcare providers can have a starting point to deliver opti-
mal care as technology continues to progress and provide more tools in medical assessment.

Plain Language Summary

This review presents considerations in the application of the telephone or other audio-only interaction as applied to medical
assessment and care. Key issues are discussed, including assessment and diagnosis, documentation with a review of legal and
regulatory concerns, and other considerations for the application of audio-only care for different components of the medical.
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hile telemedicine has broad adoption and a

wide range of use cases, the existing litera-

ture on remote patient management focuses
on televideo as a tool for the assessment and manage-
ment of acute patient needs, including suggestions for
how to best deliver care.'"* There has not been a com-
mensurate exploration of the role of audio-only care.
Despite this, the data suggest that nearly half of adult
telehealth services used audio-only care rather than
video.’> Among 711 Medicare patients who were offered
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a choice of modality for virtual visits, 43.1% specifically
chose phone visits.°

It is reasonable to acknowledge that televideo has dis-
tinct advantages over audio-only care, deriving from the
ability to see the patient on real-time video. A recent
systematic review demonstrates equal or better, but not
inferior, outcomes for consultations delivered by televideo
compared to audio-only care.

That review incorporates a wide range of clinical set-
tings and specific services. Notably, these were primarily
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telemedicine uses within a medical setting for consulta-
tion, with over a third of studies from countries apart
from the U.S., and these typically explored telemedicine
for specific services like smoking cessation or rehabilita-
tion.” The applicability to a more general or undifferen-
tiated assessment for acute management, or to patients
outside clinical settings with home-based medical care, is
less certain.

Regardless of whether audio-only care reaches non-in-
feriority, televideo might not always be feasible. One
study of 4,691 community-dwelling Medicare beneficia-
ries whose care offered telemedicine revealed that 23% of
respondents attended practices where phone visits were
the only option (no video visits).® The Health Insurance
Portability and Accountability Act (HIPAA)-compliant
platforms are required to leverage video technology.
Connectivity concerns can limit the availability of video
in some situations, such as in remote settings. Patient
comfort and proficiency with televideo show wide vari-
ability. Some patients might not have the smartphone,
laptop, or tablet hardware needed or may not be able to
navigate the televideo platform. In fact, age is the stron-
gest predictor of audio-only versus video use, with video
use declining with age. Young adults have an odds ratio of
4.55 for video use compared to adults 65 years and older.’
However, findings are mixed on receptiveness and barri-
ers to telemedicine in older adults.®® Regardless, at least
a subset of patients may opt for audio-only care as their
preferred or only option.

The impact is that patients who might potentially be
older, sicker, or have more comorbidities may also be
managed with audio-only assessment and not be able to
access the possible added advantages of televideo assess-
ment. There remains a need to leverage telephonic or
audio-only medical care skillfully in our evolving tele-
medicine world. South Carolina statutes make the expec-
tation explicit that a medical evaluation needs not be in
person “if the licensee employs technology sufficient to
accurately diagnose and treat the patient in conformity
with the applicable standard of care.”'® And even in states
without the expectation as clearly defined, achieving the
highest possible quality of clinical care should be the goal.
This requires both maximizing the useful clinical infor-
mation able to be obtained in these interactions and con-
sciously acknowledging the limitation of the audio-only
alternative.

This review focuses on optimizing audio-only patient
management for acute medical concerns and tele-urgent
care. The content is based on our experience managing
geriatric, multi-morbid Medicare Advantage beneficia-
ries. Our management of acute medical concerns is in the
context of established patients with access to both longi-
tudinal care and up-to-date medical records in our system.
The content of this review incorporates personal practices

2

(page number not for citation purpose)

and clinical opinions, noting a dearth of clinical trials or
externally validated protocols available in the existing lit-
erature on validated assessment. Guidance is applicable
to the telephonic assessment and management of acute
concerns—or tele-urgent care—only. It is not intended to
explore the use of telephonic management specifically in
longitudinal/maintenance care, as a primary care alterna-
tive for specialist care or hospital-in-home.

First Priority: Sick—Not Sick

“The first step to success is knowing your priorities.”
—Aspesh

The audio-only telephonic encounter must emphasize, as
its first priority, the identification of those sickest patients
warranting a higher level of care. To take the patient in
extremis or with frankly altered mental status, for exam-
ple, there might be a broad differential diagnosis for these
presentations. However, once the medical acuity is recog-
nized, there is no further obligation to pursue a defini-
tive diagnosis or management, aside from perhaps some
appropriate temporizing management.

Such patients are outside the scope of what can appro-
priately be managed through audio-only remote manage-
ment, or even in-home management in most cases. In fact,
given the diagnostic uncertainty inherent in this initial
audio-only evaluation, patients with more than a reason-
ably low potential for severe or life-threatening disease
should be escalated to a higher care, acknowledging that
the true diagnosis might be more benign. For example,
chest pain in patients at risk for cardiac disease warrants
a higher level of care for a more complete cardiac rule-
out. Even if that workup ultimately ends up negative, the
remote clinician must appreciate the lack of discrimina-
tive ability to distinguish acute coronary syndrome from
more benign causes of chest pain.

If the first step to success is knowing your priorities, the
identification of severely ill patients warranting a higher
level of care should be the first priority. This should
not be superseded by a desire for a definitive diagnosis,
diagnostic certainty, or definitive management. These
additional endpoints should still be worthy secondary pri-
orities and pursued when not done at the expense of the
first priority. There must be recognition that the definitive
cause of a patient’s presentation need not be determined
once the threshold is reached to say the patient cannot be
safely evaluated and managed remotely or in the home.
Successful patient care may not mean successful diagnosis.

The handling of potentially emergent conditions by
audio-only evaluation should incorporate a system for
rapidly responding to any identified emergencies. When
working with a larger team, robust and clear internal com-
munication systems might help expedite any escalation of
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care and timely responses. And there should be efforts to
immediately dispatch local emergency services if felt to be
indicated. Access to the appropriate emergency services
dispatch for the patient’s location is essential. We recom-
mend the National Emergency Number Association for
clinicians covering a broad area who may not have imme-
diate access to the relevant emergency services dispatch
number.'!

General Considerations to Optimize Audio-Only
Assessment

Several factors can enhance the likelihood of successful
implementation of audio-only or telephonic care. A few
key points are emphasized.

Good Connection (Technology) and Rapport (Interpersonal) to
Facilitate Communication and Encourage Patient Engagement
and Active Participation in the Assessment

Body language and human touch are lost with audio-only
interactions. While tone of voice, expressions of empa-
thy, and active listening are still possible, it is even more
important to emphasize these when in-person interac-
tions are not possible. Good technology ensures that this
is not a barrier to establishing rapport. This may be as
simple as a good phone connection with a strong signal
and a good headset. Any technological confounders com-
plicate efforts to establish an interpersonal connection.
Particularly given the need to actively engage the patient
in the telephonic assessment, consciously establishing a
rapport with the patient is essential.

Consider Caregivers or Family for Corroborating Information or
to Facilitate the Assessment

As with in-person medical assessment, the patients in tele-
phonic assessments often have family, friends, or caregiv-
ers with them for the interaction. A clinician may not even
be aware of this unless they ask. Sometimes, caregivers
or family are simply present. Other times they offer emo-
tional support or even help to facilitate the interaction.
And still other times, a caregiver or family member may
be the primary source of information. But even in this last
scenario, this does not negate the need to directly engage
and assess the patient.

In each interaction, it is important to know who is with
the patient and to confirm with the patient that the dis-
cussion can occur in the presence of caregiver or family
member. In addition, it is important to read the interac-
tions and recognize that those individuals with the patient
might be a resource but, depending on the situation,
alternatively might limit how forthcoming a patient is.
Even in something as simple as situations where a patient
wishes to send a picture to a clinician, for example, this
additional person may be able to help obtain the pic-
ture or assist with sending it if the patient is not able to.
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However, depending on the patient’s personality and the
specific situation, having this additional person may make
the patient reluctant to send an image if it is sensitive or
potentially embarrassing. These dynamics should be rec-
ognized to facilitate patient care.

Have Medical Records and Prior In-Person Assessments as a
Supplement

Understanding a patient’s baseline, existing medical
issues, and any prior experiences with audio-only manage-
ment is a valuable starting point for managing a patient
appropriately during audio-only encounters. While geri-
atric patients and patients with multiple comorbidities
can still be managed telephonically, this baseline infor-
mation is increasingly important in more complicated
patients when factoring in multiple diagnoses or medi-
cations. Mild cognitive impairment or dementia, health
literacy, communication barriers, and the complexity of
their medical history may make it harder to rely on the
patient historian alone without corroborating records.
While it can be done, patients with either increasing base-
line complexity or with more unknowns and uncertainty
do warrant a corresponding degree of caution regarding
audio-only management.

Aside from the medical history itself, if the medical
record documents any preestablished understanding of
the patient’s goals for care, this may guide discussions
about escalating to a higher level of care. Such informa-
tion could influence referral to a hospital or what alterna-
tives to audio-only management align with that patient’s
goals.

Dependent on Pretest Suspicion, Do Not Exclude Severe
Pathology Based on Telephonic Assessment Alone

Successful audio-only management requires appropri-
ately selecting patients for this option. Key to this is
recognizing that there may be some loss of sensitivity
in the workup relative to either in-person assessment or
the higher-level care that could be given with advanced
diagnostics. As such, the clinician should question the
ability to exclude severe pathology whenever there is a
sufficiently high degree of suspicion. For patients where
severe disease/life threats are not considered in the differ-
ential, the supplemental assessment is intended to lessen
the risk of “false negatives” in the diagnostic assessment
by capturing a broader differential and increasing sensi-
tivity. As an example, if you have a high initial suspicion
of subarachnoid hemorrhage, the diagnosis would not be
effectively excluded by a telephonic maneuver to assess
for neck stiffness. In contrast, if you have a low-suspicion
headache, ensure the neck stiffness is assessed and normal
reinforces the likely diagnosis. If severe disease/life threats
are considered likely or possible, an audio-only assess-
ment alone generally cannot effectively exclude this.
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Recognize Limitations of Telephonic Assessment and When Care
Needs to be Escalated

The telephonic management of patients may allow for
more immediate provisioning of medical care with less
overhead or resource utilization. But, it will never be a
complete replacement for in-person medical care. While
the ability to give appropriate medical care via an audio-
only or telephonic assessment should be valued, its use
should be limited to patients who can appropriately be
managed in this way, with either definitive management or
temporizing management until delayed in-person medical
care can be coordinated.

At times, care might need to be escalated to facilitate a
more complete examination, to allow for additional diag-
nostic or management options, or because more severe
pathology has not been adequately excluded. Care may
also need to be escalated if patient factors make tele-
phonic management inadequate to meet the patients’
needs. All of these represent the potential limitations of
telephonic assessment. Managing patients with an audio-
only assessment should be restricted to those who can do
so appropriately and with a reasonable degree of safety.

Ensure Adequate Monitoring of Quality Measures and Outcomes
The National Quality Forum established an early frame-
work to consider quality in telemedicine with 2017’
“Creating a Framework to Support Measure Development
for Telehealth.” This provides a measurement framework
organized into four main domains: (1) access to care, (2)
financial impact/cost, (3) experience, and (4) effective-
ness.'? Such a framework remains relevant for monitoring
quality and outcomes. The framework allows not only
a comparison of telemedicine to in-person care but also
the comparison between telemedicine modalities. This
could include telephonic or audio-only care compared to
encounters facilitated by video.

The effectiveness of audio-only care depends on optimiz-
ing the clinical assessment up to the limits of the modality.
Below, we highlight opportunities for a more complete tele-
phonic assessment and for leveraging the modality as fully as
possible. How effective that can be relative to other modalities
remains to be determined. A system for follow-up and mon-
itoring patient outcomes is integral to ensuring high-quality
telephonic and audio-only medical care and avoiding its use
in cases where the quality of care suffers. When the quality
of care suffers, one must ask whether this reflects limitations
of the modality itself with audio-only care or the failure of
the clinician to fully assess and manage the patient within
the limitations of what audio-only care allows. While sources
like the systematic review from Ilali and colleagues® have
identified only one study reporting negative outcomes with
telephonic care, further monitoring and comparative analy-
sis may eventually allow for more specific guidance on when
it is most appropriate.
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Documentation

The fundamentals of good documentation for an
enhanced telephonic assessment are generally the same
as good documentation habits in other interactions.
Thoroughly documenting what was assessed and how it
influenced medical decision-making remains standard.
The greatest challenge may be how to capture subtle find-
ings accurately, including those subtle or vague findings
that might be contributing to a clinical gestalt or a gen-
eral sense. These findings may not be explicitly assessed
or even verbalized in other interactions, where it may be
categorized as broadly as “no distress,” “ill-appearing,”
or similar, for example. But tease out and describe the
nuances when possible. Attention to detail and documen-
tation accordingly are important to reinforce the assess-
ment and medical decision-making in any associated
documentation.

In addition, documentation should include an
informed discussion with the patient who explicitly
acknowledges the limitations of the audio-only modal-
ity while still validating the appropriateness of an audio-
only encounter to meet the patient’s needs (Table 1).
When video or in-person management is options, both
the patient and clinician should be comfortable with the
decision for audio-only care. When these alternatives are
not options that the clinician can provide, the rationale
for directing patients to seek care elsewhere should be
reflected in the documentation and in the instructions to
the patient.

Legal and Regulatory Considerations

While the focus of this article is not to enumerate all the
state-by-state legal and regulatory nuances, clinicians
should ensure any audio-only medical care aligns with
the relevant state-specific considerations. Aside from the
broader state-by-state variations in telemedicine laws and
regulations, a few relevant questions specific to audio-
only and telephonic care are listed here.

Is Audio-Only Patient Care Covered by Existing Telemedicine
Regulations?

While not specifically addressed in some state statutes,
others, like Maine, specifically reference telephonic tele-
health in their rules.!®" Yet, in states like Connecticut,
audio-only telephone is explicitly enumerated as not being
considered telehealth.'

Can a Provider—Patient Relationship be Established by Telephonic
Consultation Only?

West Virginia, for example, specifically notes “[aJudio-
only calls or conversations that occur in real-time may be
used to establish the physician-patient relationship.”'* In
contrast, in states where telephonic or audio-only care is
excluded from the definition of telehealth, it is a logical
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Table 1. Suggested scenarios for documentation to include in audio-only patient management communications, with potential wording.*

Patient information is recorded and HIPAA verification.

“Patient is informed of recorded time. [Number] forms of identification are checked for patient verification.” [may choose to specifically list the

forms of identification use].”

Sick/not sick outside of scope without definitive diagnosis.

“Patient is felt to be acutely ill beyond the scope of what can be safely managed with audio-only care.While | may be unable to definitely diagnose, |
have concerns for [differential diagnosis or “red flag” symptom] and will direct the patient to an appropriate higher level of care to avoid potentially

harmful delays in diagnosis and management.”

Emergency medical services calls with uncertainty (re: acuity of capacity).

“Patient warrants emergent evaluation by emergency medical services (EMS) due to a high degree of suspicion for an acute medical condition and/
or lack of capacity to refuse indicated medical care. EMS was contacted by the [patient, the clinician, family/caregiver with family] to further assess

and determine if medical transport is warranted.”

Refusal of hospital or urgent care.

“Per my assessment, the patient participated in the decision-making discussion and demonstrated understanding. | have discussed risks, benefits,
and alternatives to seeking a higher level of care or emergent evaluation. The discussed risks of not seeking this evaluation include, but are not
limited to [enter specifics]. The patient demonstrates understanding of the condition and stated risks.The patient is advised that they can call back

or seek additional care if they change their mind.”

Technical issues identified.

“Technical issues identified include [specifics, i.e., poor connection]. Attempts to troubleshoot included [specifics, i.e., call back, alternative phone,

etc.]. Issues [were/were not] felt to impede the medical evaluation.”

Caregivers for collaboration or facilitating the assessment.

“Caregivers or family with patient [list specifically] participated in providing history and/or facilitating the examination with the patient’s consent.”

[May list specific information obtained.]

Any corroborating information (outside records, etc.).

“Corroborating information/records were obtained from [name source]. Relevant findings include [List specifics].

Exclusion of severe pathology by adequately low clinical suspicion.

“I 'have considered a broad differential, including the potential for any severe disease or potential life threats. Per my assessment, | have [low/
exceedingly low/negligible] suspicion for severe pathology at this time.”

Limitation of audio-only assessment and when care needs to be escalated.

“l have considered a broad differential and determined the provisional diagnosis cannot be appropriately managed with audio-only care, or that |
cannot adequately exclude severe disease or potential life threats in the differential diagnosis based on audio-only assessment alone.The patient
will be directed to the appropriate level of care.” [may specifically choose to list the workout that cannot be completed on audio-only assessment].”

Acknowledging the limitations of the audio-only modality while validating appropriateness of an audio-only encounter.

“The patient was assessed to the extent possible by audio-only modality, as described in the documented examination. Audio-only assessment has
limitations inherent in assessing patients remotely and without visual cues. These limitations were not felt to impede the medial evaluation signifi-
cantly. However, the patient was cautioned that if symptoms acutely worsen, progress, or new symptoms develop, they should call back for telephonic
reassessment or seek care at urgent care, ED, or 91| to ensure nothing has been missed. Patient/caregiver indicated that these instructions were

understood.”

*Examples of wording are suggested but should be tailored to meet the needs of the documenter and the system in which medical care is being given.

extension that these modalities would not establish a tele-
health provider—patient relationship.

What Are the Implications for Audio-Only Patient Care on
Prescribing?

Telephonic and audio-only medical care might poten-
tially face more stringent restrictions on prescribing.
In Missouri, “[n]o healthcare provider shall prescribe
any drug, controlled substance, or other treatment to a
patient based solely on an evaluation over the telephone
unless there is a previously established and ongoing phy-
sician-patient relationship.” But, in Hawaii, “[t]reatment
recommendations made via telehealth, including issuing
a prescription via electronic means, shall be held to the
same standards of appropriate practice as those in tra-
ditional physician-patient settings that do not include a
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face-to-face visit but in which prescribing is appropriate,
including on-call telephone encounters.”!

Before providing audio-only patient care, clinicians
should identify any restrictions relevant to their specific
clinical practice to ensure compliance.

A Framework for Exploring the Audio-Only
Assessment

As we consider the potential components of the audio-
only assessment, we specifically explore what is lost rel-
ative to other interactions, what can still be assessed
directly, supplemental history to consider, and any facili-
tated exam that can be performed. Consideration of these
factors optimizes the medical care that can be given with
audio only. A stepwise approach to audio-only patient
management is presented in Figure 1.
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Excludes patients with
severe disease and redirects [

them to an appropriate
level of care, independent
of a definitive diagnosis.

Disease is not outside the
scope of audio-only care

Excludes patients (based on

likely diagnosis) who
warrant visual assessment
or in-person interventions.

Key findings:

* Acute distress

+ Altered mental status
+ Abnormal vital signs (if

; Key findings might include:
able to determine)

* Required lab studies or
imaging for diagnosis.

* The need for an exam
cannot be assessed over
the phone (i.e.,
fundoscopic exam).

* Need for interventions

(e.g., IV fluids, parenteral

meds splinting, or
complicated wound
care).

[ Appropriate audio-only ]

management*

*Typically includes
enhanced assessment as [

described in this article,
plus ability to facilitate
needed meds/Rx and
coordinating care.

Patient is agreeable to
audio-only care

Excludes patients when
patient factors make them
inappropriate for telephonic

Excludes patients when
and remote care.

clinician determines

a!::propriate care is not Key findings might include
given. + Patient is uncomfortable
with plan
* Patient unable to control
symptoms
+ Patient does not
comprehend
management plan or
“red flags.”

Fig. 1. A stepwise approach to audio-only patient management.

What You Lose

As an audio-only assessment, the telephonic examina-
tion does lose input from the remaining senses. Sight,
touch, and smell are not conveyed in this modality. This
impacts not only medical assessment but also aspects
of the interpersonal relationship, including perception
of body language. In addition, in-person diagnostics
cannot be performed. In the following, we outline the
impact of what is lost on the assessment of different
symptoms. In light of this, guides like Adult Telephone
Protocols remain focused on the history that should be
obtained about specific symptoms or specific suspected
diagnosis.’> While history is undeniably important in
audio-only assessment, it would be an overstatement to
say there is no more information to be obtained beyond
that robust history, as we will explore what still can be
assessed.

What You Can Do Directly (Audio Assessment)

Despite the loss of some information in audio-only
assessment, what is retained should not be undervalued.
This is clinical information obtained primarily by astute
listening. At a minimum, the direct audio-only assessment
can still help to identify patients in acute distress, frankly
altered, or other concerning situations. Later, we take a
systems-based approach to reviewing what can be directly
assessed by audio only.

(page number not for citation purpose)

Supplemental History (i.e. Details Overlooked or That May Not
be as Heavily Relied on as In-Person)

Overall, a thorough history is important for effective
medical care, regardless of whether this is in person, by
video, or over the phone. However, in audio-only patient
assessments, this carries increased importance. This may
obtain information that would otherwise be obtained by
inspection, palpation, or auscultation and would be oth-
erwise lost without this supplemental history. An exam-
ple might be asking the patient for any home vital sign
readings versus obtaining vital signs in the encounter as
the clinician. Or this may be information that would nor-
mally be trumped by the in-person physical exam findings.
For example, asking a patient about the fit of pants and
belts may be less relevant in the in-person setting, where
inspection and palpation for abdominal distension take
precedence.

Facilitated Maneuvers (i.e. Have the Patient Do Things to Assess
the Response or Get Additional Information That Might Not
Come From Asking Questions Alone)

Some additional clinical information might not be imme-
diately available, but this can be elicited through active
engagement of the patient. These facilitated maneuvers
can increase the reliability of the examination relative to
history or patient reports alone. These steps do require
interaction with a good rapport and the patient’s ability to
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safely comply with any facilitated maneuvers. Often, they
can be thought of as an attempt to replicate as completely
as possible the examination that would be performed in
person.

A Systems-Based Summary of the Audio-Only
Assessment

We summarize here the specific opportunities to expand
the utility of audio-only patient assessment, but we rec-
ognize these recommendations might not be all-inclusive.
These suggestions for optimizing audio-only care are
based largely on personal practices and clinical opinions.
Given the dearth of clinical trials or externally validated
protocols available in existing literature that are specific
to audio-only medical care, whenever high-quality clini-
cal trials or validated protocols do become available, we
would encourage these to be incorporated into clinical
practices. The Appendix presents a tabular summary of
this material.

General

Visual gestalt is lost on audio-only assessment. Ensuring
the patient passes the “look test” is replaced by making
sure they pass the “listen test.” Consequently, often sub-
tle auditory cues like tone can be particularly important.
This may include trusting vague impressions (“They just
don’t sound right.”) and resisting the urge to dismiss these
cues when present. However, when a patient is speaking
comfortably and in no distress, it can offer significant
reassurance to lower the suspicion of potential missed,
severe pathology.

Abdominal Assessment

In the absence of palpation, patients may poorly distin-
guish abdominal pain or discomfort from tenderness.
Having a patient press on their own abdomen while ask-
ing if it elicits their pain might more reliably identify that
pain. The nature of this tenderness can be further refined
by asking if the pain is worse when pressing down or as
it is released (i.e. rebound pain). The presence of tender-
ness, or any severe or progressive pain, should concern the
clinician. Among the essential questions in the telephonic
assessment of the abdomen is whether there is a surgical
abdomen or an indication for imaging. Tenderness and
severe or progressive pain would generally be among the
indications to pursue higher-level care with the options
for advanced imaging. However, effective use of the tele-
phonic assessment can help distinguish those who warrant
this advanced workup from those who can reasonably
manage and monitor symptoms from home.

Cardiac Assessment
Evaluation of cardiac ischemia in the acute setting typi-

cally warrants laboratory studies and electrocardiography.
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Similarly, the initial evaluation of arrhythmia typically
requires electrocardiography, plus consideration for elec-
trolytes, thyroid, or other triggers. Much of this is outside
the scope of the audio-only assessment.

For patients who own them, a smartphone-linked per-
sonal electrocardiogram device or a few of the commer-
cially available smartwatches and smart rings can provide
a degree of rhythm interpretation.'®!” While these results
can be leveraged if available, many patients will not have
these to routinely supplement the audio-only assessment.
Furthermore, their results must be scrutinized closely to
ensure accuracy. Artifact and a more limited number of
leads complicate their interpretation.

In the absence of a rhythm strip from some of these
commercially available sensors, the audio-only assess-
ment may focus primarily on a few features. This includes
a determination of rate (either specific beats per minute
or a more general slow/normal/fast). However, while the
patient potentially can be guided to help identify irregu-
larity on a pulse check, this does not distinguish the spe-
cific rhythm, such as premature ventricular contractions
or atrial or ventricular dysrhythmias. Guiding the patient
through peripheral circulatory findings such as distal
pulses or edema can provide further insights into the car-
diac evaluation as well.

Dermatological Assessment

When possible, a picture image of a dermatologic concern
should be obtained. While patients can still palpate for
warmth or describe to the best of their ability a rash, the
picture avoids the challenges inherent in trying to describe
a dermatologic finding for most non-clinician patients.

Extremities Assessment

As with other examination elements where inspection
may be particularly important, the telephonic assess-
ment of the extremities relies heavily on either guiding the
patient by providing a detailed description or obtaining
a photograph through HIPAA-compliant mechanisms.
In situations where an extremity is impacted unilaterally,
comparisons to the contralateral side can be particularly
helpful.

Genitourinary Assessment

Most testicular or vaginal pathology may fall outside the
scope of what can reliably be assessed. While unilateral
inguinal swelling may be a hernia, both assessment for
incarceration and the potential for alternative causes of
swelling or pain make telephonic assessment less than
ideal. In fact, most of the telephonic evaluation of the
genitourinary system is focused on the common condi-
tions of urinary tract infections or candidiasis in patients
who give a convincing history for these diagnoses. The pal-
pation described on the abdominal exam may also provide
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relevant findings for the genitourinary exam, specifically
the presence of suprapubic pain in evaluation for possi-
ble cystitis. However, even in these cases with telephonic
management of urinary tract infection, there should be
consideration for prostatitis in men based on history and
symptoms, which may require in-person assessment of the
prostate.

HEENT Assessment

The HEENT (head, eyes, ears, nose, and throat) assess-
ment allows a clinician to perform otoscopy and
ophthalmoscopy, plus lymph node palpation, sinus tran-
sillumination, and percussion. This cannot be performed
on audio-only assessment without supporting technology.
However, relative to a video assessment, which also lacks
the ability to do these exam maneuvers, it is worth noting
that the audio-only assessment may lose relatively little in
comparison.

Musculoskeletal Assessment

A musculoskeletal assessment by telephone primarily
relies on obtaining a good history to guide a facilitated
examination with evocative maneuvers. Having the
patient describe the exact area of pain/injury or having
them pinpoint the specific joint can bring more clarity to
the telephonic-only assessment. For those musculoskele-
tal concerns not at the midline—such as shoulder girdle
or unilateral chest wall-—comparison to the contralateral
side can be particularly helpful to distinguish differences.

Neurological Assessment

A perhaps surprisingly large portion of the neurologic
exam can be replicated over the audio-only assessment
using facilitated exam maneuvers. The distinction is that
this exam relies on patient reports rather than witnessed
findings to identify abnormalities. Extraocular move-
ments can be assessed, but this relies on patients reporting
double vision rather than witnessing a disconjugate gaze.
Finger-to-nose can be performed, but this relies on the
patient reporting missing the target rather than witness-
ing the deviation as the patient attempts the maneuver.
Romberg or gait assessment can be performed and rely
on patient reports rather than directly observing but nota-
bly should be done with caution (or even deferred alto-
gether) if a significant fall risk is likely. There is even an
abundance of literature that a Cincinnati Stroke Score
performed by a dispatcher over the phone nearly reaches
the sensitivity of an in-person exam with a paramedic.'®

Psychiatric Assessment

Telepsychiatric care may, in some cases, benefit from
in-person or video assessment for two reasons: first, to
witness behavior, including psychomotor agitation and
response to internal stimuli, and second, to facilitate the
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establishment of clinician-patient rapport. However, with
the right patients, a very thorough psychiatric assessment
can, nonetheless, be obtained by telephone through engag-
ing the patient, asking probing questions, and actively
listening to responses. Patient selection is essential for
telephonic assessment to be successful. Not all patients
are equally forthcoming.

Pulmonary Assessment

An in-person pulmonary assessment allows for ausculta-
tion and objective observation of the work of breathing. A
remote video-facilitated encounter only allows an arguably
inferior assessment of the latter. However, much relevant
information can be obtained by listening alone. Telephonic
pulmonary assessment can, in fact, be a dynamic process.
Significant information is obtained by facilitated maneu-
vers to elicit responses, such as any worsening of symp-
toms with ambulation or coughing with deep breathing.
For patients with bronchodilators, trialing a dose to assess
response may not only alleviate symptoms but, in fact, pro-
vide relevant diagnostic information at the same time. The
Appendix lists considerations for optimizing medical care
in audio-only patient assessment.

Vital Signs

These should be considered true until proven otherwise.
Cautious interpretation is important as data may be
obfuscated by something as simple as a poorly calibrated
device, positioning, or drinking before taking an oral tem-
perature. However, when the results make clinical sense
and are obtained with adequate diligence, patients with
the necessary medical equipment can obtain all the vitals
the clinician could obtain in person.

Future Directions

Robust research and validation for the role of audio-only
medical care are currently lacking. Nonetheless, it remains
an often-used modality and, when done well, might be an
effective solution to deliver healthcare. When used, it is
incumbent on healthcare practitioners to deliver this care
as effectively as possible.

This article highlighted the lack of research on audio-
only telemedicine care, encourages an approach that fully
recognizes the opportunities in audio-only care for med-
ical management beyond triage, and attempts to suggest
best practices that are admittedly largely anecdotal and
based on clinical experiences. This stems largely from
our own inability to find better evidence in the existing
literature and a review of the current state of audio-only
telemedicine.

The current recommendations should serve as a start-
ing point and encourage the need for further validation
or refinement based on more robust evidence. Empirical
data, a comparative analysis of telehealth modalities, and
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potentially even randomized controlled trials would pro-
vide opportunities to refine and strengthen recommenda-
tions. Such evidence might also help to more effectively
identify patients and clinical scenarios where different
telemedicine modalities may be preferred. Until such evi-
dence can be incorporated, audio-only medical care must
be delivered as effectively as possible, recognizing the full
potential—and limitations—of the modality.

Recognizing the continued use of audio-only patient
assessment despite its limitations and the lack of com-
parative analysis, emerging technologies may one day
address some of these challenges. The acoustic biomarker
space is intriguing and has been around for about three
decades but exploded since the COVID-19 pandemic."
Innovations like Vital Audio might promise a future
where digital voice biomarkers obtain vital signs from a
telephone call alone.® A recent study done in Nairobi and
colleagues?®! found promise in the use of artificial intelli-
gence (Al) software specifically for tuberculosis detection
through passive cough sounds. Giant technology corpora-
tions like Google Research, USA, are also making inno-
vations with Al models of their own, like HeAR-Health
Acoustic Representations, a scalable self-supervised learn-
ing-based deep learning system.?’ But, while technology
like this may have the potential to significantly enhance
audio-only assessment—or even televideo—in the future,
these need further validation and widespread adoption
before they significantly alter current audio-only medical
management.

Conclusion

The delivery of healthcare continues to evolve, driven by
technology, financial and logistical pressures, and patient
expectations. An in-person assessment or remote video
assessment undeniably has some advantages over audio-
only interactions. But, the audio-only interaction between
a patient and a clinician still often occurs and can be an
opportunity for impactful patient care, beyond the more
limited tele-triage function.

At this point, there is nothing definitively established
to supplement or replace the robust assessment of astute
clinicians looking to make the most of the information
available to them. Effective use of audio-only encounters
requires an appreciation of both the limitations inherent
in these encounters and a recognition of the wide array
of information available to the clinician to maximize the
potential assessment.
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