Clinical Focus

COVID-19 and Speech-Language
Pathology Clinical Practice of Voice
and Upper Airway Disorders

Emerald J. Doll,? Maia N. Braden,? and Susan L. Thibeault®

Purpose: Evaluation and management of voice and upper
airway disorders in adults and children, by speech-language
pathologists worldwide, have been significantly altered by
the COVID-19 pandemic. Secondary to the pathogenic nature
of the virus in the respiratory tract and upper airway, it is
essential that speech-language pathologists who specialize
in these disorders are knowledgeable of current practices to
provide evidence-based care while minimizing viral
transmission. Understanding how and when SARS-CoV-2
spreads is critical to the development of effective infection
prevention within clinical practices.

Method: We established an evidence-based clinical practice
guide for clinicians working with voice and upper airway
through a comprehensive evaluation of peer-reviewed
journals, non—peer-reviewed manuscripts on preprint

servers, national health guidelines, and published and
online consensus statements and emerging data. Emphasis
was placed on risk mitigation for viral transmission via safe
clinical practices, including evaluative procedures, therapy
including telehealth, personal protective equipment, room,
staffing, and distancing considerations.
Results/Conclusions: While knowledge relevant to viral
transmission of SARS-CoV-2 is rapidly evolving, there is a
paucity of literature specific to the evaluation and treatment
of voice and upper airway disorders. Within these confines
and given the potentially significant high risk of infection
secondary to the nature of COVID-19, we summarize
current considerations and recommend best practices
that maximize risk mitigation whereby ensuring patient
and provider safety.

virus that was first identified in late 2019. This single-

strand positive-sense RNA virus is highly pathogenic
and causes the disease known as COVID-19 (Fung & Liu,
2019). COVID-19 can cause mild-to-severe respiratory dis-
ease and can be characterized by fever, cough, headaches,
pneumonia, and loss of taste and smell (Guan & Zhong,
2020; Holshue et al., 2020). Moreover, the precipitous spread
of SARS-CoV-2 has been complicated by persons who are
asymptomatic, also known as silent spreaders (Byambasuren
et al., 2020); the rate of truly asymptomatic infection is
unknown. This virus has rapidly spread worldwide in less
than 12 months, with over 60 million infected and 1.5 million
deaths (Johns Hopkins Coronavirus Resource Center, 2020).
The zoonotic transmission, precipitous emergence, and spread
of SARS-CoV-2 have dramatically affected medical and
health care practices. Speech-language pathologists (SLPs)

S ARS-CoV-2 is a highly pathogenic human corona-
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who specialize in the treatment of voice and upper airway
disorders have had to quickly pivot in providing care to their
patients secondary to the pathogenic nature of the virus in
the respiratory tract and upper airway—areas of the body
that these SLPs are exposed to daily. In this clinical focus
article, it is our intention to present considerations that are
specific to SLPs who work with patients who have disorders
of the voice and upper airway. Now, because of its recent
rapid emergence, research specific to SARS-CoV-2 and its
complementary disease, COVID-19, is limited. Specific
evidence-based research in the area of voice and upper air-
way is present to even a lesser extent.

COVID-19 typically presents as illness of the lungs
and upper respiratory tract (Guan & Zhong, 2020). High
viral loads and successful isolation from nasal and throat
swabs suggest viral replication in tissues of the upper respi-
ratory tract (Wolfel et al., 2020). Active independent pha-
ryngeal virus replication (rather than passive shedding from
the lung) has been measured to be very high (1,000 times
higher than SARS) during the first week of symptoms (first
5 days; Wolfel et al., 2020). Furthermore, shedding of viral
RNA from the sputum has been shown to outlast the end
of symptoms (Wolfel et al., 2020). Viral transmission of
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SARS-CoV-2 is thought to be possible through contact and
droplet transmission and/or airborne transmission. Direct
contact is defined as exposure to infected secretions (5-10 um)
or particles (< 5 um) that may spread during talking, cough-
ing, singing, or sneezing or aerosol-generating procedures
(AGPs; < 1 pm; World Health Organization [WHO], 2014).
Airborne transmission of SARS-CoV-2 occurs through dis-
semination of aerosols that remain infectious when sus-
pended in air over long distances and time (WHO, 2014).
It should be noted that there is high variability in droplet
and/or aerosol generation between persons and in those
who have SARS-CoV-2 versus healthy individuals (WHO,
2020). Airborne transmission of SARS-CoV-2 can occur
during AGPs, and most recently, it has been determined
that the virus can be found airborne, particularly in indoor
settings that have poor ventilation (Somsen et al., 2020).
Lastly, indirect contact transmission involving contact with
contaminated objects or surfaces has been reported (Matson
et al., 2020). Fomites form on contaminated surfaces and
have been reported to last hours to days, depending on the
ambient environment (including temperature and humidity)
and the type of surface (median half-life of 5.6 hr on stainless
steel and 6 hr on plastic; Guo et al., 2020; Ma et al., 2020).
Indirect transmission is possible by exposure to surfaces or
objects contaminated with the virus, followed by touching
one’s face, mouth, nose, and so forth. Despite evidence as
to SARS-CoV-2 contamination of surfaces and the survival
of the virus, there are no reports that have confirmed direct
fomite transmission (WHO, 2020).

Current evidence and experience suggest that SARS-
CoV-2 is predominantly spread person-to-person (WHO,
2020). It has been hypothesized that normal breathing and
talking produces small exhaled aerosols and if inhaled by
another person, they could get COVID-19 if there is suffi-
cient virus in the aerosols to cause infection. Unfortunately,
this hypothesis is complicated by the fact that the propor-
tion of exhaled droplet nuclei or of respiratory droplets that
evaporate to generate aerosols and the infectious dose of
viable SARS-CoV-2 required to cause infection in another
person are not known. The most recent research has quanti-
fied the amount of droplets of various sizes that remain
airborne during normal speech (Anfinrud et al., 2020) and
the aerosols that healthy individuals can produce through
coughing and talking (Somsen et al., 2020). There is high
variability between individuals in terms of particle emission
rates during speech, with increased rates correlated with in-
creased amplitude of vocalization (Asadi et al., 2019). It
is also known that certain persons, known as super emitters,
release more aerosol particles during speech than do their
peers (Asadi et al., 2019). Whether or not SARS-CoV-2 can
be found in air after breathing, talking, or coughing has
had limited investigation. Multiple studies have reported
SARS-CoV-2 RNA in air samples taken from rooms where
symptomatic COVID-19 patients were cared for but where
AGPs were not performed (Chia et al., 2020; Ma et al.,
2020; Liu et al., 2020), whereas similar studies in health
care found no SARS-CoV-2 RNA in room air (Cheng et al.,
2020; Faridi et al., 2020). When SARS-CoV-2 RNA was

found, the quantity of RNA was low with no viable virus
identified (Santarpia et al., 2020). It should be further noted
that detection of RNA is not indicative of the presence of a
viable virus that could spread and cause infection. Further
research is warranted to elucidate the potential for talking
to be a route of viral transmission of SARS-CoV-2 and if
this potential changes in indoor/outdoor settings, with and
without good ventilation.

Support of viral transmission of SARS-CoV-2 from
coughing and sneezing comes from controlled laboratory
experiments using high-powered jet nebulizers that generated
aerosols of infectious samples, not human studies. Virus was
present in aerosol for 3 hr (van Doremalen et al., 2020) to
16 hr (Matson et al., 2020). Lastly, while there have been
reports of COVID-19 spread between members of choirs
(Hamner et al., 2020), there is a paucity of data regarding
viral transmission of this disease specifically during singing,
as other activities such as sitting close to one another, shar-
ing snacks, and stacking chairs at the end of the practice
occur. The act of singing, itself, might have contributed to
transmission through emission of aerosols, which is affected
by loudness of vocalization; however, opportunities for drop-
let and fomite transmission were also present (Hamner et al.,
2020).

Timing of spread of SARS-CoV-2 is an important
factor in determining clinical practice guidelines. The incu-
bation period (time between exposure of virus and symp-
tom onset) of COVID-19 is, on average, 5-6 days but has
been reported as long as 14 days (WHO, 2020). Data sug-
gest that SARS-CoV-2 can be detected 1-3 days before
symptom onset, with highest viral loads, measured close
to symptom onset, followed by a measured decline over time
(Pan et al., 2020). Positive RNA presence has been re-
ported to be 1-2 weeks for asymptomatic persons and up
to 3 weeks or more for patients with mild-to-moderate dis-
ease (Pan et al., 2020; Walfel et al., 2020; Xu et al., 2020),
and for those with severe COVID-19, it was considerably
prolonged (Pan et al., 2020). To provide interpretation,
detection of viral RNA is not necessarily suggestive of a
person being infectious or able to transmit the virus to
another person (WHO, 2020).

AGPs

AGPs are defined as medical procedures with the
potential to generate infectious respiratory particles at
higher concentrations than breathing, coughing, sneezing,
or talking or procedures that create uncontrolled respiratory
secretions (Lammers et al., 2020). This increase is secondary
to active viral shedding in the lungs and upper airway. The
diagnosis and treatment of voice and upper airways disor-
ders by SLPs frequently require procedures that can cause
AGTP (see Table 1) including endoscopy (rigid and flexible,
oral and nasal). Please refer to Zaga et al. (2020) for guide-
lines and recommendations for AGP management for SLPs
who manage tracheostomy care and work in intensive care
units (Zaga et al., 2020). To date, it is unknown if other as-
sessments, that is, acoustic, aerodynamic, and nasal function
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Table 1. Infection control recommendations for voice and upper airway common equipment.

Rigid Flexible
endoscopy/ endoscopy/ Nasal function Voice
Variable stroboscopy stroboscopy Aerodynamics Acoustics studies therapy
CPT code 31579 31575, 31579 92520 92520 92512 92507
AGP Yes Yes Unknown Unknown Unknown Unknown
Infection Standard Standard Airflow head, coupler, Microphone: cannot be Microphone: wipe  Use disposable
control reprocessing reprocessing pneumotachograph submerged—disinfect with disinfection materials
of endoscopes of endoscopes and microphone: per manufacturer solution
disinfect per instructions Baffle: wipe with
manufacturer Consider microphone disinfection
instructions cover? solution

Intra-oral pressure
tubes, pressure
port tubes, flow
head tubes,
and pressure
screening tubes:
dispose after
each patient

Mask, Luer cap, and
O-rings: replace
with each patient

if disposable;
disinfect per
manufacturer

instructions if

reusable

Note. Please check with your facility’s infection control department for their recommendations for all equipment and those not listed above.

2Effect of microphone cover on acoustic results is unknown at this time.

studies, commonly completed in voice and upper airway evalu-
ations, create higher concentrations of infectious particles. If it

is necessary to complete AGPs, the level of personal protective
equipment (PPE) recommended is dependent upon COVID-19
status (see Table 2).

Relevant precautionary statements and PPE recommen-
dations have been published by various national associa-
tions, which include, but are not limited to, the American
Speech-Language-Hearing Association (ASHA, 2020a), Speech
Pathology Australia (2020), the Royal College of Speech-
Language Therapy (2020), the Speech-Language & Audiology
Canada (2020), The Irish Association of Speech & Language
Therapists (2020), and the New Zealand Speech-Language
Therapists’ Association (2020).

Room Considerations

Voice care typically occurs in relatively small rooms.
Room size, ventilation, and turnaround times for cleaning
and ventilation are significant considerations (see Table 2).
Please refer to the Centers for Disease Control and Preven-
tion (CDC) recommendations for Employers Information
for Office Buildings (CDC, 2020b) for a comprehensive
review of these topics. The CDC recommends maintaining
6-ft distance between individuals whenever possible; this
is supported by research on SARS-CoV-2 and other viruses.
Chu and colleagues completed a systematic review of
172 observational studies, which included studies of SARS,

MERS, and COVID-19 and found that physical distancing
of 1 m or more and the use of barrier masks or respirators
were associated with much lower risk of infection (Chu et al.,
2020). They further concluded that a distance of 2 m would
mitigate risk to a greater degree. Unfortunately, there is not
a universal recommendation for physical distancing at this
time and appears to be institution specific.

Because of the potential for aerosolization of COVID-19
and its transmission through particles suspended in the air, the
Occupational Safety and Health Administration (OSHA)
recommends use of airborne infection isolation rooms for
COVID-19—positive patients and recommends that AGPs be
performed on patients with suspected COVID-19 only in
these rooms. Requirements for an airborne infection isola-
tion room are that they are single-patient rooms with nega-
tive pressure with a minimum of six air exchanges per hour
(OSHA, 2020a). While specific recommendations for pa-
tients with unknown COVID-19 status have not been
provided, many institutions are considering those without
a recent negative test to be a person under investigation
due to high rate of asymptomatic spread in many communi-
ties. Regardless of COVID-19 status, it has been recom-
mended that buildings increase ventilation rate, use natural
ventilation, and avoid air recirculation (Morawska & Cao,
2020). This also includes delayed use of an exam room be-
tween patients to allow total room air turnover, such that po-
tentially infectious particles are removed through ventilation.
Outdoor activities allow for greater physical distancing and

Doll et al.: COVID-19 and Voice 65



1202 Aenuer « /€9 e OE ‘IOA « ABojoyjed ebenbue-yoseds Jo [euinor ueduswy Qg9

Table 2. Recommendations for personal protective equipment (PPE), distancing, and room considerations based upon COVID-19 status.

COVID-19 status

PPE for providers

Room density

Room type and turnover time

Other considerations

Aerosol-generating procedures
COVID-19 positive within last 10 days

COVID-19 positive 11-30 days from
procedure and asymptomatic
COVID-19 positive > 30 days from
procedure and asymptomatic
Patient under investigation

COVID-19 negative (within 3 days of
procedure and no positive history of
COVID-19 within past 30 days)

Non—aerosol-generating procedures

COVID-19 positive within last 10 days
and symptomatic

COVID-19 positive within last 10 days
and asymptomatic

COVID-19 positive 11-30 days from
visit and asymptomatic

COVID-19 positive > 30 days from
visit and asymptomatic

Patient under investigation

Asymptomatic
Unknown status
COVID-19 negative (within 3 days
of visit and no positive history of
COVID-19 within past 30 days)

N95 or PAPR, gloves, gown,
eye protection, or face shield
N-95 or PAPR, gloves, gown,
eye protection, or face shield
Barrier mask, gloves, eye
protection, or face shield
N95 or PAPR, gloves, gown,
eye protection, or face shield
Barrier mask, gloves, eye
protection, or face shield

N95 or PAPR, face shield,
gown, gloves

Barrier mask, gloves, eye
protection, or face shield

Barrier mask, gloves, eye
protection, or face shield

Barrier mask, gloves, eye
protection, or face shield

N95 or PAPR, face shield,
gown, gloves

Barrier mask, gloves, eye
protection, or face shield

Barrier mask, gloves, eye
protection, or face shield

Institution specific
Minimum occupancy
Institution specific
Minimum occupancy
6-ft distancing

Institution specific
Minimum occupancy
6-ft distancing

Institution specific
Minimum occupancy
Institution specific
Minimum occupancy
Institution specific
Minimum occupancy
6-ft distancing

Institution specific
Minimum occupancy
6-ft distancing

6-ft distancing

Negative pressure room
Institution-specific turnover time
Negative pressure room

Institution specific turnover time
Standard cleaning and turnover time

Negative pressure room
Institution-specific turover time
Standard room and turnover times

Negative pressure room
Institution-specific turnover times
HEPA filter

Institution-specific turnover time
HEPA filter

Institution-specific turnover time
Standard room and turnover time

Negative pressure room
Institution-specific turnover times
Standard room and turnover time

Standard room and cleaning

Postpone if nonessential

Postpone if nonessential
Screen for COVID-19 symptoms
Screen for COVID-19 symptoms

Postpone if nonessential

Screen for COVID-19 symptoms

Screen for COVID-19 symptoms that
may have begun since testing

Consider postponing if nonessential

Consider postponing if nonessential
Screen for COVID-19 symptoms
Consider postponing if nonessential
Screen for COVID-19 symptoms
Screen for COVID-19 symptoms

Consider postponing if nonessential
Screen for COVID-19 symptoms
Screen for COVID-19 symptoms

Screen for COVID-19 symptoms that
may have begun since testing

Note.

Table information was tailored from the following sources: ASHA (2020a), CDC (2020b, 2020c), Givi et al. (2020), Kramer et al. (2015), Lammers et al. (2020), and OSHA (2020a).




dispersal of droplets and aerosolized particles than indoor
activities. While it is atypical practice pattern, SLP therapy
could be conducted out of doors, if privacy considerations
can be maintained. For example, respiratory retraining for
exercise paradoxical vocal fold motion could easily be per-
formed outdoors, with the patient running on a soccer field
or sidewalk. In this sort of a situation, the clinician could
easily maintain 6 ft of distance, and the athlete could exer-
cise without a mask. Depending on the facility, singing or
loud voice use could also be done outdoors to mitigate the
risk of aerosols in a small room.

Telemedicine Considerations

Currently, the Centers for Medicare & Medicaid Ser-
vices strongly advises maximum use of all telehealth modali-
ties. During the COVID-19 pandemic, health care systems
around the world have been challenged to be innovative to
maintain effective treatment in outpatient care. An expe-
dited review of telemedical practices revealed that utiliza-
tion of telemedicine may reduce the number of emergency
room visits, preserve health care resources, and reduce the
spread of COVID-19 by decreasing in-person visits during
and following the pandemic (Bokolo, 2020). Mayo Clinic
reviewed 150 speech pathology telemedicine evaluations be-
tween 1987 and 1994, stating that 82 of those patients were
diagnosed with a voice disorder, including spasmodic dyspho-
nia, voice tremor, psychogenic dysphonia, and musculoskele-
tal tension dysphonia, with 50 of those being recommended
for otolaryngologic intervention for spasmodic dysphonia
(Duffy et al., 1997). They concluded that telemedicine evalua-
tions were found to be an appropriate alternative to in-person
speech-language pathology evaluations when distance pre-
vents in-person evaluations and when specialists are un-
available to diagnosis and manage difficult speech and
language disorders or, in our current case, a pandemic.
During the current 2020 COVID-19 pandemic, 87% of
patients who received telemedicine ENT consultation
reported beingly highly satisfied with the telemedicine
appointment; however, no significant factors associated
with satisfaction were found (Fieux et al., 2020). Tele-
medicine assessment for those with Parkinson’s disease
(PD) and hypokinetic dysarthria were shown to have com-
parable levels of agreement between in-person and tele-
medicine assessments, suggesting telemedicine assessment
is both reliable and valid for hypokinetic dysarthria in
those with PD (Constantinescu et al., 2010). Telemedicine
provides voice evaluation access and voice therapy in the
safety of a patient’s own home (Dufty et al., 1997). If
telemedicine is appropriate for the patient, including avail-
ability of resources such as access to technology and ap-
propriate support secondary to age and cognitive/behavioral/
mental status, telemedicine can be utilized for both evalua-
tions and therapy (Duffy et al., 1997). Telemedicine plat-
forms need to be encrypted and in compliance with HIPAA
standards. To implement telemedicine, payment and cover-
age issues, state laws and regulations, and licensure policies,
including professional liability insurance, billing, coding,

and appropriate reporting of documentation, need to be
considered. If able and appropriate, telemedicine should be
used in lieu of in-person appointments to continue to limit
nonessential in-person care for patients and to maintain
social distancing recommendations during the COVID-19
pandemic (Bokolo, 2020; Castilles-Allendes et al., 2020).

Triage Considerations

When rates of COVID-19 are increased, health care
facilities drastically reduce the number of ambulatory and
inpatients, resulting in the majority of patients’ care being
postponed or provided remotely via telehealth with variable
deviations in care provided (see Figure 1). To follow physi-
cal distancing restrictions, federal guidelines permitted the
temporary utilization of telemedicine appointments, allow-
ing health care facilities to care for both essential and non-
essential patients from afar (Murphy, 2020). ASHA has
provided excellent documentation of State Law and Regu-
lations for Telepractice and Licensure During COVID-19
(ASHA, 2020c). Furthermore, eligibility of State Medicaid
Telemedicine Policies and Emergency Telepractice Orders
should be consulted to determine care coverage for each
state.

To determine essential versus nonessential patients,
an interdisciplinary triaging team has been suggested, con-
sisting of a laryngologist and an SLP to review patients’
medical records for those needing care in voice and upper
airway (Mattei et al., 2020). Review of patients’ medical
records should include assessment of the number and sever-
ity of risk factors in order to determine the appropriate mo-
dality of care. Risk factors include, but are not limited to,
age, gender, tobacco or alcohol use, unintentional weight
loss, race, head and neck trauma, comorbidities, and initial
onset and type of symptoms (Tikka et al., 2020). Further
considerations should be given for those patients who may
be at an increased risk for complications associated with
COVID-19 and may want to avoid an in-person appoint-
ment to reduce their risk of contracting the coronavirus. In
a recent study that reviewed 17,278,393 electronic medical
records, 10,926 COVID-19-related deaths were recorded.
Deaths were greater among those patients who were older,
male, and with various medical conditions, including diabe-
tes and severe asthma, and people who were of Black or
South Asian ethnicity (Williamson et al., 2020).

Considerations for Voice and Upper Airway
Care in Children

Clinical and research evidence to date indicate that
children appear to be less severely impacted by SARS-
CoV-2 than adults (Lanari et al., 2020; Ludvigsson, 2020;
Wang et al., 2020). While there are many hypotheses be-
hind why this might be, there has been no conclusive evi-
dence to explain this phenomenon (Lanari et al., 2020). In
the Weekly Morbidity and Mortality Report February 14—
April 2, only 1.7% of diagnosed cases of COVID-19 were
in individuals 0-18 years of age, and a third of those were
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Figure 1. Continuum considerations in practice patterns.

< Rates of COVID-19 Infection >
Low Mid
Staffing In person In person and remote

Standard of care | Usual

Variable impact on usual
patient care practices

Evaluation In-person standard | Triage in person versus
of care telemedicine

Therapy In-person standard | Triage in person versus
of care telemedicine

15- to 18-year-olds (CDC, 2020a). However, since that time,
rates of infection has increased in children. According to a
report issued by the American Academy of Pediatrics and
the Children’s Hospital Association, summarizing state-
reported data from 49 states, Puerto Rico, Guam, and
Washington, DC, as of September 3, 2020, there had been
513,415 cases in children, making up 9.8% of all U.S. cases
(American Academy of Pediatrics and Children’s Hospital
Association, 2020). Schools have been closed throughout
most of the United States since March, greatly reducing the
number of people children interact with on a daily basis,
which may have reduced the spread to children. As schools
in some communities open, impacts on infection rates among
children will be closely scrutinized.

Several systematic reviews have found that, of those
children who do contract the virus, their symptoms are usu-
ally milder. A systematic review completed by Wang et al.
(2020) found that, of 1,667 pediatric patients, 94% had mild
cases, and only 3% had severe cases. In a second review of
1,065 pediatric participants, only one died and one devel-
oped pneumonia (Castagnoli et al., 2020). Children who
are symptomatic seem to have a different distribution of
symptoms from adults. For example, children may present
with vomiting or diarrhea rather than respiratory symptoms
(Tian et al., 2020). Multisystem inflammatory syndrome
has also been linked to COVID-19 in children (Riollano-
Cruz et al., 2020). With these differences in symptoms and
severity, it is possible that standard screening questions
may not adequately capture children with COVID-19.

Further complicating is the unknown risk that chil-
dren may have in children transmitting the virus to adults,
especially older adults, who are at higher risk of more se-
vere illness. One study looked at spread from children to
adults via contact tracing in South Korea and found that
younger children (ages 0-9 years) spread SARS-CoV-2 to
household and nonhousehold contacts at a lower rate than
older children (ages 10-19 years), but spread did occur (Park
et al., 2020). There have not been conclusive studies to de-
termine whether lower symptom severity is associated with
lower transmission risk, and in fact, if children are minimally
symptomatic or asymptomatic, they may be more likely to
attend school, activities, or voice therapy appointments
when sick. As these factors are still unclear, it is advisable

to consider that children may be infectious even if asymp-
tomatic and take precautions accordingly.

Voice and Upper Airway Evaluations

In Person

If a voice evaluation is deemed essential or time sensi-
tive, an in-person comprehensive voice evaluation consisting
of a thorough case history, laryngeal imaging, acoustic mea-
sures, aerodynamic measures, auditory—perceptual evaluation,
and patient self-report measures is recommended, depending
upon COVID-19 status (Patel et al., 2018). Maximizing safety
requires considerations of flexible PPE use and availablity,
room density, and room turn over times (see Table 2). It has
been recommended that COVID-19 testing be completed
prior to performing any AGP, such as endoscopy (Rameau
et al., 2020). If a COVID-19 test is available, it has been
suggested that COVID-19 testing be completed within 24-72
hr of visit (Castilles-Allendes et al., 2020; Reddy et al., 2020),
followed by self-quarantine until their appointment.

If a patient’s COVID-19 test is negative and they con-
tinue to screen negative for COVID-19 symptoms at the
time of their appointment, AGPs such as endoscopy, with
or without stroboscopy, may be completed. The use of na-
sal anesthetic spray is considered an AGP (Rameau et al.,
2020; Tan et al., 2020); therefore, consideration to replace
nasal anesthetic spray with viscous anesthetic gel is advised
(Rameau et al., 2020) . Always confirm your facility, local,
state, and professional guidelines/recommendations when
considering the minimum PPE for AGPs and ensure appro-
priate donning and doffing for all PPE. If local, state, and/
or national recommendations for 6-ft distancing and barrier
masks are still advised, even with a negative-tested patient,
providers should continue to practice physical distancing by
maintaining at least a 6-ft distance whenever possible. Even
if the patient has tested negative for COVID-19, it is possi-
ble for an SLP to be an asymptomatic carrier themselves.

In locations where COVID-19 testing is not attainable
when an AGP is performed and the patient has screened
negative for COVID-19 symptoms, the patient may still be
an asymptomatic carrier and therefore should be treated as
having an unknown status. ASHA’s guidance in this case is
to use CDC-recommended PPE for all AGPs, which would
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include maintaining 6-ft distance whenever possible, full
protective PPE such as an N95 or a powered air purifying
respirator (PAPR), protective eye wear, gown, and gloves
(Givi et al., 2020; Lammers et al., 2020; Namasivayam-
MacDonald & Riquelme, 2020; Rameau et al., 2020; Reddy
et al., 2020), as well as consideration for performing the AGP
in a negative pressure room (Givi et al., 2020; Lammers et al.,
2020; Namasivayam-MacDonald & Riquelme, 2020; Rameau
et al., 2020; Reddy et al., 2020) if available and/or leave the
room unoccupied for a time. To reduce potential exposure
and to conserve PPE, AGPs should be performed by the
most experienced provider without any observers (Givi
et al., 2020; Rameau et al., 2020). Furthermore, if possi-
ble, patients should maintain their face mask over their
mouth during flexible endoscopy, in case the patient sneezes
and/or coughs (Tan et al., 2020). Consider having the pa-
tient remove their face mask during vocal function testing
in order to maintain validity with normative data. There
is a paucity of data in the literature that inform changes
that the presence of a face mask or microphone cover may
have on acoustic and aerodynamic measures. A consensus
of a panel of 11 experts in voice and swallowing disor-
ders from five different countries suggest avoiding the
use of headsets (Castilles-Allendes et al., 2020). Lastly, use
of an AKG headset mic may be possible if using approved
COVID-19 equipment precautions such as wiping down
the headset plastic portion of the mic, headset, and cord
and using disposable foam balls, as per local infection
control requirements.

If a patient tests positive for COVID-19 or screens
positive for COVID-19 symptoms, the urgency of the
evaluation should be considered. If essential, patient should
be evaluated, full protective PPE should be donned (Givi
et al., 2020; Rameau et al., 2020; Reddy et al., 2020), and
if available, a negative pressure room should be used
(Namasivayam-MacDonald & Riquelme, 2020; Lammers
et al., 2020; Rameau et al., 2020; Reddy et al., 2020).
Additionally, as determined by the institution, if an
AGP was performed, the room used should remain un-
occupied for a time to allow for full room ventilation
between patients. To further reduce potential exposure and
to conserve PPE, the AGP should be performed by the
most experienced provider without any observers (Castilles-
Allendes et al., 2020; Rameau et al., 2020). A patient that
has tested positive for COVID-19 within 30 days of an
AGP should follow the above described full protective
PPE recommendations. If the evaluation can be post-
poned for a COVID-19-positive patient or for someone
that has screened positive for COVID-19 symptoms, the
patient should return for their evauation following ap-
propriate quarantine and/or the patient has a negative
COVID-19 test (Rameau et al., 2020) and continues to re-
main asymptomatic. When considering appropriate PPE
for a patient who has a past history of a positive COVID-
19 test at least more than 30 days ago, has a recent nega-
tive COVID-19 test, and remains asymptomatic of COVID-19
symptoms, the patient can be treated as a negative COVID-
19 test for their AGP.

Telemedicine Voice Evaluations

If a patient is low risk, elective, and/or not time sensi-
tive, an in-person comprehensive evaluation may be post-
poned; the patient may be a candidate for a telemedicine
evaluation. Evaluating a patient with telemedicine can miti-
gate the negative impact that a voice and/or an upper airway
disorder can have on an individual in lieu of postponing
an evaluation and/or treatment.

During a telemedicine evaluation, the SLP should
perform behavioral and qualitative analysis of voice and
resonance (CPT Code 92524), with considerations for low-
tech maximum phonation time and voice range profile
(Castilles-Allendes et al., 2020; Zughni et al., 2020). Voice
samples could be obtained via various recordings and audio
clips, that is, phone and voicemail, and placed in the elec-
tronic medical record for perceptual postevaluation and/or
therapy comparisons (Castilles-Allendes et al., 2020). It is
impossible to complete laryngeal imaging via telemedicine.
Recently, ASHA'’s Special Interest Group Coordinating
Committee of Voice and Upper Airway Disorders provided
a statement of consideration for telemedicine voice evalua-
tion in the absence of a laryngeal evaluation endorsing that
making recommendations for voice therapy should be deter-
mined from history, acoustic measures if available, and ther-
apeutic stimulability tasks (ASHA, 2020b). Should therapy
be recommended, the risks and benefits associated with re-
ceiving treatment without laryngeal evaluation must be con-
veyed to the patient, and the patient should be advised to
return for a full evaluation, including laryngeal evaluation,
when appropriate (Castilles-Allendes et al., 2020) . If there
is concern for underlying high-risk pathology following his-
tory, voice evaluation, and extensive therapy stimulability
(Gillespie & Gartner-Schmidt, 2016) by the interdisciplin-
ary team of otolaryngologists/laryngologists and SLPs, a
patient should be strongly considered for an in-person eval-
uation consisting of laryngeal visualization. Should a pa-
tient not improve during telemedicine voice therapy at the
rate that is expected and/or other red flags are raised during
therapy, the patient should be advised to have an in-person
evaluation with laryngeal evaluation to assess vocal struc-
ture and function to determine the etiology for halted vocal
improvement.

Pediatric Considerations

Children are accompanied by parents, and even if
children have undergone COVID-19 testing prior to evalu-
ation, their parents have not. Symptoms screening of par-
ents is necessary, and parents should be required to wear a
barrier mask throughout the evaluation. In our experience,
young children often require more assistance, practice, and
training to perform tasks during a voice evaluation. This
may lead the clinician to be in closer proximity to the child
for a longer time than they might to an adult. Most older
children participate well with rigid or flexible stroboscopy,
but younger children can have more difficulty with the pro-
cedure. Success often requires comfort positioning, includ-
ing sitting in a parent’s lap and having another adult steady
the child’s head. This puts three adults well within 6 ft of
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each other. Young children may also yell, cry, or cough dur-
ing the procedure, increasing the volume of droplets and
possible aerosolization. All of these factors should be con-
sidered in the use of PPE, and all staff involved should wear
appropriate PPE for the procedure, COVID-19 status of
the patient, and the room. Lastly, if a child has had a recent
experience of having a nasal swab for COVID-19 testing,
this may negatively influence their willingness to participate
in endoscopy. It may be even more beneficial than usual to
enroll Child Life experts if available, in order to increase
participation and have a more positive experience.

Voice and Upper Airway Therapy

In Person

When considering in-person voice therapy appoint-
ments, it is necessary to evaluate COVID-19 status (see
Table 2). There is paucity of research into the potential air-
borne transmission of SARS-CoV-2 during voice therapy,
and as such, guidelines below are based upon best evidence
and experience with other viral illnesses. In-person voice
therapy should be postponed for those who are COVID-19
positive within the past 30 days, are symptomatic, or are
persons under investigation. Patients who have tested neg-
ative for COVID-19 (within 3 days of visit) or who are
asymptomatic may be appropriate for voice therapy with
appropriate PPE. If local, state, and/or national recom-
mendations for a 6-ft distancing and barrier masks are still
advised, these practices should be maintained for in-person
voice therapy and for any non-AGP (Lammers et al., 2020),
which may or may not include voice therapy. PPE consid-
erations may include a medical-grade mask, an N95, or a
PAPR for the SLP, gown, and protector eyewear (Lammers
et al., 2020), as well as a barrier mask for the patient. If
clear masks are accessible, they may be a consideration to
aid in visualization of the articulators but have the disad-
vantage of fogging. The effectiveness of a clear mask as bar-
rier protection has not been closely studied and likely varies
by type and brand. There is also a concern that a plastic
mask alters the sound quality and may make it more diffi-
cult to hear speech and changes in voice quality. Vocal tasks
such as increased loudness, such as with Lee Silverman Voice
Treatment, have been shown to produce increased droplets
(Asadi et al., 2019) and velocities, as well as with whispered
voices (Giovanni et al., 2020). However, loud phonation
and semi-occluded vocal tract exercises, such as straw pho-
nation and flow phonation of sustained /v/ and /3/, did not
demonstrate a higher risk of droplet spread as compared to
standard speech (Giovanni et al., 2020). Sustained voiceless
consonants such as /s/ and /[/ or blowing through a straw
produces faster air velocity as compared to loud phonation,
but the initial high-velocity flow quickly decreases during
sustained tasks (Giovanni et al., 2020). Further consider-
ations should be given for the length of time of the therapy
session and the room size. Air circulation may play a piv-
otal role when considering having the room unoccupied for
any given amount of time following a therapy session to
maintain safety for both the SLP and the patient.

Telemedicine Therapy

Literature reviews assessing available research utiliz-
ing telemedicine and voice therapy suggest that in-person
therapy and therapy received via telemedicine have com-
parable outcomes (Kelchner, 2013; Mashima et al., 2003;
Mashima & Brown, 2011; Rangarathnam et al., 2016).
Telemedicine voice therapy revealed comparable outcomes
as compared to in-person therapy for those with vocal fold
nodules, vocal fold edema, unilateral vocal fold paralysis,
and vocal hyperfunction (Mashima et al., 2003). Those
with muscle tension dysphonia were found to have signifi-
cant improvements post-telemedicine therapy and were
statistically comparable with those who received in-person
therapy (Rangarathnam et al., 2015). An intensive voice
therapy model for 10 women diagnosed with vocal fold
nodules received one therapy session in person and the
remaining eight therapy sessions via telemedicine 3 times
a week for 3 weeks (Fu et al., 2015). Post-telemedicine
treatment comparisons revealed significant improvements
in perceptual ratings, mean fundamental frequency, pertur-
bation, mean airflow rate, voice handicap index total score
and physical score, and stroboscopy ratings, including mu-
cosal wave, vocal fold edge, glottal closure, and reduced
edema posttreatment (Fu et al., 2015). Patients with PD
were found to have comparable improvement via telemedi-
cine therapy as compared to those who received therapy
face-to-face (Howell et al., 2009). Telemedicine for seven
female patients diagnosed with paradoxical vocal fold
motion during a restrospective review was found to have
symptom resolution via telemedicine by an SLP, as well
as reduced medical costs as compared to in-person therapy
(Towery, 2012).

Additional advantages of telemedicine therapy com-
pared to in-person therapy are subspecialized services acces-
sibility, provider and patient convenience, and reduced travel
burdens (Kelchner, 2013). During the COVID-19 era, tele-
medicine continues to allow therapeutic services to be deliv-
ered in the safety of the patient’s home without the restrictions
of face masks and to maintain physical distancing recom-
mendations (Bokolo, 2020). Disadvantages continue to be
technology accessibility, sound quality, poor or low Inter-
net bandwidth, out-of-state service restrictions, inability to
perform digital laryngeal manipulation and/or manual cir-
cumlaryngeal techniques, and lack of insurance coverage
(Bokolo, 2020).

Pediatric Considerations

As with adults, voice therapy with children often in-
volves tasks that can potentially increase droplets. SLPs
should wear necessary PPE; however, the patient cannot
see the clinician’s mouth. Creative ways of getting around
this include using a clear mask and creating videos for the
child to watch. Play with children often occurs in proxim-
ity, as it can be hard to engage in a board game or card
game, or imaginative play with toys from 6 ft away. Ad-
ditionally, for most therapy tasks, it is possible for the
patient to wear a mask, but children may have more dif-
ficulty than adults keeping a mask on. It can be helpful
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to get buy-in from parents so that they are wearing a mask
and encouraging their child to do the same. If tasks cannot
be done with a mask on or if the child has difficulty wear-
ing the mask, increasing distance or considering telemedi-
cine is recommended.

Plexiglas shields have been suggested as a potential
alternative to masks. The CDC and OSHA have both rec-
ommended the use of Plexiglas shields to reduce distribu-
tion of droplets in settings, including pharmacies and retail
locations, but do not recommend it as a substitute from
use of PPE in medical settings (CDC, 2020b, 2020c; OSHA,
2020b). At this time, the evidence indicates that the shield
could protect against droplets, but smaller droplets or aero-
solized particles could hang in the air or disperse around
the shield, and it is not a substitute for a mask. In a very
small room, it is questionable how much benefit would
be derived from the Plexiglas shield, but it could be more
helpful in a larger one. To date, no studies have been done
on the use of Plexiglas in speech therapy or similar activi-
ties. Another solution suggested has been for therapy par-
ticipants to wear a clear face shield for tasks that cannot
be done in a mask.

Telemedicine can be a service delivery model for
children as well. The same advantages and disadvantages
listed above apply for children, with some notable differ-
ences. Parents do not have to find care for siblings or
bring them to appointments, potentially increasing risk
for COVID-19 exposure. Children may benefit more from
being able to see the clinician’s face during therapy tasks.
Challenges include children having difficulty remaining en-
gaged in front of a screen for the full session, maintaining
a position where the clinician can see them on the screen,
and maintaining consistent distance from the microphone.
For patients with exercise-induced laryngeal obstruction,
they are able to engage in their typical exercise routine
with the clinician supporting them, as long as Internet is
available and privacy can be maintained. To date, out-
comes of telemedicine in pediatric voice therapy have
not been studied, but the use of a web-based telehealth
platform to provide supported home practice for weekly
voice therapy was found to be feasible and effective in
children aged 10-14 years of age (Doarn et al., 2019).

Video therapy was found to be as effective as in-
person therapy in the treatment of articulation disorders
(Grogan-Johnson et al., 2010). More research is needed to
evaluate the effectiveness of telehealth voice therapy in chil-
dren compared to traditional in-person care, but especially
during the pandemic, telehealth should be considered as a
viable option.

Equipment Considerations

SLP care for voice and upper airway requires utilization
of medical equipment that are placed in or are in proximity to
the mouth, nose, and pharynx (see Table 1). Pre-COVID-19,
disinfection and sterilization procedures should have already
been in place to prevent the spread of virus or bacteria from
one patient to another; however, it is prudent to revisit these

processes. Standard disinfection procedures should continue
to be followed (Kramer et al., 2015), as per recommendations
made by each institution. Instructions for use manuals should
be consulted for endoscopes. In addition, the use of dispos-
ables (i.e., tubing) has been introduced by manufacturers
to mitigate cumbersome cleaning (i.e., intra-oral pressure
tubes, pressure port tubes, flow head tubes). Microphones
may catch droplets in the mesh and can be more difficult
to disinfect. Procedures are dependent on the type of mi-
crophone used, and we would recommend seeking guid-
ance from the manufacturer and your infection control
department to determine the best way to clean between
patients.

Conclusions

For SLPs who specialize in the care and management
of voice and upper airway disorders, it is essential that there
is comprehensive understanding of SARS-CoV-2, its viral
transmission, the disease COVID-19, and their daily practices
to ensure mitigation of risk for their patients and themselves.
As future progress is made and we understand the viral trans-
mission of SARS-CoV-2 to a greater degree, it is likely that
our abovementioned recommendations will change. It will
therefore be worthwhile to evaluate progress and reassess
directions as scientific advances are made and the field fur-
ther matures. Given the current level of community spread
in the United States and beyond, precautions related to
COVID-19 are likely to be a part of our practice for some
time. Lastly, the applicability of these considerations to
future pandemics, viral illnesses, and outbreaks cannot be
overstated.
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