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Abstract
The COVID-19 pandemic has significantly altered the world as we know it. Service delivery for the instrumental evaluation 
of dysphagia in hospitalized patients has been significantly impacted. In many institutions, instrumental assessment was 
halted or eliminated from the clinical workflow, leaving clinicians without evidence-based gold standards to definitively 
evaluate swallowing function. The aim of this study was to describe the outcomes of an early, but measured return to the 
use of instrumental dysphagia assessment in hospitalized patients during the COVID-19 pandemic. Data was extracted via 
a retrospective medical record review on all patients on whom a swallowing consult was placed. Information on patient 
demographics, type of swallowing evaluation, and patient COVID status was recorded and analyzed. Statistics on staff 
COVID status were also obtained. Over the study period, a total of 4482 FEES evaluations and 758 MBS evaluations were 
completed. During this time, no staff members tested COVID-positive due to workplace exposure. Results strongly support 
the fact that a measured return to instrumental assessment of swallowing is an appropriate and reasonable clinical shift dur-
ing the COVID-19 pandemic.
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Introduction

COVID-19 has changed every aspect of the world in which 
we live and has impacted all levels of our existence, globally 
impacting our social, professional, and economic landscape. 
Since the start of the pandemic, governmental, educational, 
and healthcare systems have worked tirelessly to implement 
protocols to keep the public at large safe from COVID-19. 
One of the greatest impacts has been on our healthcare sys-
tem. Hospitals worldwide have worked to develop protocols 
to continue to provide life-saving treatments to patients both 
with and without the virus. These protocols involve mini-
mizing both patient and staff exposure to the virus. Control-
ling viral transmission to healthcare workers is paramount 
as not doing so could effectively halt healthcare delivery 
completely. For this reason, the development of protocols 
for keeping both patients and staff safe has been the focus 

of healthcare organizations worldwide since the start of the 
pandemic.

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) is the virus that causes Coronavirus Disease 2019 
(COVID-19). The epicenter of the virus in the human body 
is in the upper digestive tract resulting in the viral load being 
extremely high in the mucosa of the nasal, oral, and phar-
yngeal cavities [1]. The transmission of SARS-CoV-2 is 
primarily through droplets, however, given the location in 
the upper respiratory tract, airborne transmission can also 
be responsible for viral spread. The location of the SARS-
CoV-2 virus is a significant concern for those hospital pro-
cedures involving the airway, many of which are critically 
important in keeping patients alive. The safety of life-saving 
procedures like intubation were among the earliest consid-
ered in order for patients to receive critical respiratory sup-
port via ventilator and to undergo critical surgical proce-
dures. Medical services like Otolaryngology, Pulmonology, 
Gastroenterology, and Speech-Language Pathology were 
particularly engaged in these early initiatives given the fact 
that their clinical procedures are tethered to the upper diges-
tive tract and airway.

For speech-language pathologists, swallowing assess-
ments are a critical tool for assessment of dysphagia. The 
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two objective assessments that serve as the gold standard for 
swallowing evaluation are Fiberoptic Endoscopic Evaluation 
of Swallowing (FEES) and Videofluoroscopic Swallowing 
Study (VFSS) or Modified Barium Swallow Study (MBS). 
Given the high viral load in the airway, risk of cough, risk of 
droplet and airborne transmission, the SLP’s necessary close 
proximity to the patient, and the patient’s inability to wear 
a mask for food trials, both types of objective evaluations 
put speech-language pathologists at a high risk for airborne 
transmission of COVID-19 [2].

There has been much clinical discussion surrounding the 
use of FEES in the context of COVID given the fact that 
speech-language pathologists are at high risk for transmis-
sion of COVID due to the nature of the endoscopy assess-
ment alone. Many experts in the field consider FEES or any 
endoscopic procedure to be an aerosol generating procedure 
(AGP) [1, 3, 4], while others do not [5]. While the literature 
does not provide a consensus on whether endoscopy is an 
AGP [6], the literature does agree that performing FEES 
puts providers at significant risk for transmission of COVID 
[5, 7, 8]. Furthermore, given close proximity to patient, the 
patient’s decreased ability to wear a mask during food tri-
als, and high risk of droplet and airborne precautions, some 
published clinical recommendations from early in the pan-
demic reflect caution regarding the use of such objective 
assessment tools [9].

Discussion about FEES and COVID has called into 
question the best practice for swallowing assessment dur-
ing the pandemic. Concerns over staff safety have resulted 
in a variety of published recommendations for best practice 
of swallowing assessment in the context of COVID. These 
vary from recommendations for types of personal protec-
tive equipment (PPE) for patients based on risk level [1], to 
prioritization for use of FEES on only the most critically ill 
patients [10], to the use of videofluoroscopy instead of FEES 
for objective evaluations [11]. In the context of concern for 
safety of staff, other experts encourage specialists to utilize 
non-instrumental methods for assessing swallowing [4]. 
Unfortunately, many of the non-instrumental methods avail-
able to SLPs (clinical swallow evaluation (CSE), cervical 
auscultation, patient report of symptoms) are not evidence 
based when used for diagnosing dysphagia or determining 
aspiration status. While the question of how to safely evalu-
ate swallowing in this context is critically important, it is 
equally important to ask how to safely incorporate known 
best practice guidelines into clinical practice during this 
time. Additionally, the vast majority of the studies published 
are theoretically based, that is to say, they present little in the 
way of evidence for support of any shift in clinical delivery 
of swallowing assessment, nor do they speak definitively to 
the safety of the staff under such circumstances.

Decisions to protect staff by having them keep a 2-m 
distance [10] or conduct non-instrumental swallowing 

assessments are sound choices for the safety of the staff and 
may have served as a reasonable solution in the early stages 
of the pandemic when less was known about the COVID-
19 virus. However, this public health crisis is likely to be a 
reality for the foreseeable future and steps must be taken to 
ensure we are providing the best possible care to our patients 
in the context of keeping staff safe. In our large, urban, ter-
tiary care center, FEES and MBS are an extremely com-
mon procedure as all patients who fail a swallow screen are 
evaluated using an objective assessment. The early decision 
to halt the use of these gold standards of assessment, while 
necessary, was incredibly disruptive to our service and did 
not allow our SLPs to provide the evidence-based practice 
that was standard of care in our institution.

The purpose of this study was to describe a measured 
return to instrumental assessment in our large, urban, ter-
tiary care center and to determine if re-implementing the use 
of the clinical gold standard for dysphagia assessment was 
safe for our staff during the COVID-19 pandemic.

Methods

Procedure

This study was conducted as a retrospective medical record 
review and was approved by the Yale School of Medicine 
and Southern Connecticut State University’s Institutional 
Review Board. Data extraction took place from the elec-
tronic medical record during a period of time between 
3/1/2020 and 10/6/2021.

Patient Population

Participants for this retrospective study were all hospital-
ized patients over the age of 18 in our tertiary care facility 
for whom a swallowing consult had been placed by their 
medical provider. Patients who did not have a swallowing 
consult placed by their medical team were excluded from 
the dataset.

Data Extraction

The data extraction was completed through the Yale Center 
for Clinical Investigation (YCCI) at Yale University School 
of Medicine by the Joint Data Analytics Team. The follow-
ing data points were extracted from the medical record: 
patient demographics, date of swallow evaluation consult 
and evaluation, type of swallowing assessment performed 
(FEES, MBS, CSE, swallow screening), and COVID status 
of hospitalization. Additionally, data were collected on the 
COVID status of individual patients that underwent FEES. 
Per institutional policy, a positive COVID hospitalization 
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was defined as an encounter in which: 1. The patient had a 
positive COVID lab resulted during hospitalization; OR 2. 
The patient had a positive COVID lab up to 7 days before 
admission AND did not have a negative result between the 
positive result and admission. Given the clinical signifi-
cance of performing endoscopy on a patient who has active 
COVID infection, for the purpose of this study, a distinc-
tion was made between COVID-positive hospitalizations 
and COVID-positive FEES evaluations. A COVID-positive 
FEES was defined as an evaluation that was conducted on a 
patient who had a COVID-positive test within 7 days.

In addition to the extracted data, information on incidence 
of COVID-positive providers and information on contact 
tracing were extracted from departmental statistics. During 
the study period, staff participated in testing procedures per 
hospital policy. Hospital policy dictated that any staff who 
tested positive engage in contact tracing procedures per Hos-
pital Leadership and Department of Occupational Health 
policies. With regard to patient transmission of COVID-19 
during hospitalization, any patient who was determined to be 
negative and then became positive during the hospitalization 
was subject to contact tracing. In this circumstance, occupa-
tional health would contact management regarding staff that 
were in contact with the patient during the time in question.

Data Analysis

In order to analyze the extracted data for this observational 
study, raw data was filtered and frequency counts were 
determined and used to summarize data in order to provide 
descriptive statistics of study outcomes. Frequency counts 
for number of swallowing evaluations, type of swallow-
ing evaluations, and patient COVID status were recorded 
and summarized. Departmental statistics on staff infection 
rates were obtained from administration. Hospital policy 
dictated that if a staff member tested positive for COVID, 
the employee was required to complete an Exposure Report. 
Infection Prevention was responsible for review of each 
report and made the final determination about whether or 
not the exposure occurred in the workplace.

Clinical Protocols and Algorithms

Clinical decisions about the to return to pre-pandemic clini-
cal practice was a dynamic process over the study period, 
evolving as information about the virus become more read-
ily available. During this time, decisions about patient fac-
ing clinical care were determined by the Speech-Language 
Pathology Medical Director and Manager in accordance 
with Health System Guidelines. A sampling of the clinical 
algorithms for service delivery during the study period can 
be found in Appendix A. Algorithm A represents the ini-
tial clinical decision making pathway for SLPs performing 

swallowing evaluations in April 2020, early in the pandemic. 
This algorithm shifted and changed over time to align with 
new scientific evidence about the virus as well as to organi-
zational policy. Algorithm B represents the clinical decision 
making pathway at the end of the study period. Details of 
each stepwise change in the algorithm is beyond the scope 
of this study; however, information in Table 4 highlights 
the evolution of the algorithms and the major shifts in 
decision making as they relate to instrumental swallowing 
evaluation over time. PPE during the study period included 
N-95 masks, gloves, and gowns, and eye protection for the 
entire period. Head and foot coverings were optional at our 
institution.

Results

Study Sample: Hospitalizations

The extraction sample consisted of 9096 consults placed for 
swallowing evaluations over 6278 unique hospitalizations. 
Of these hospitalizations, 5839 were COVID-negative and 
439 were COVID-positive (Table 1). When considering hos-
pitalizations overall, 2987 had at least one FEES, 3,886 had 
at least one Yale Swallow Protocol (YSP), 339 had at least 
one Clinical Swallow Evaluation (CSE), and 665 had at least 
one Modified Barium Swallow (MBS). Frequency counts for 
COVID-positive vs COVID-negative hospitalizations can be 
found in Table 1. 

Study Sample: Swallowing Evaluations

Over the study period, a total of 4482 FEES evaluations 
and 758 MBS evaluations were completed (Table 2). Clini-
cal practice at our institution dictates that eligible patients 
receive a swallow screen (YSP) prior to instrumental exam. 
Of the 4482 FEES, 2029 had YSP and 2453 did not. Of the 
758 MBSs, 192 had YSP and 566 did not. Total frequencies 
of non-instrumental assessment were 4274 YSPs and 408 

Table 1  Dysphagia assessment type by hospitalization

Number of hospitalizations that had at least one of the swallowing 
assessment types

Total hospi-
talizations

COVID hospi-
talizations

Non-covid 
hospitaliza-
tions

Hospitalizations 6278 439 5839
With FEES 2987 190 2797
Without FEES 3291 249 3042
With YSP 3886 218 3668
With CSE 339 22 317
With MBS 665 30 635



400 H. Warner and N. Young: Swallow Assessment in COVID-19

1 3

CSEs. Graph 1 indicates the number of total evaluations 
completed by month over the course of the study period. 
Graph 2 indicates the number and type of swallowing evalu-
ations completed each month.

Seven-hundred thir ty-five swallowing consults 
were placed on patients that were deemed to have a 

COVID-positive hospitalization during the study period. 
During those COVID-positive hospitalizations, 312 FEES 
were completed. Thirty-eight MBS, 240 YSP, and 26 CSE 
were conducted during COVID-positive hospitalizations 
(Table 3). Of the 312 FEES performed during COVID-
positive hospitalizations, 76 underwent COVID-positive 
FEES. These patients had a documented positive COVID 
result within 7 days of the evaluation (Table 4).

Staff Outcomes and Contact Tracing Data

Departmental statistics included all inpatient SLP staff and 
indicated that during the study period, no speech-language 
pathology (SLP) staff members who performed objective 

Table 2  Dysphagia assessment type by evaluation

FEES MBS YSP CSE

Total evaluations 4882 758 4274 408
Assessment with YSP 2029 192 n/a n/a
Assessment without YSP 2453 566 n/a n/a

Graph 1  Swallowing consults 
by month
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swallowing assessments had a COVID-positive test result 
related to workplace exposure. COVID testing procedures 
were conducted per institutional policy, and in accordance 
with national and local guidance over the course of the study 
period. At no time during the study period, was the Speech-
Language Pathology Department contacted with concern 
of COVID-19 spread due to scoping procedures or for the 
purposes of contact tracing for SLP staff.

Discussion

The COVID-19 virus has altered the landscape of our world 
forever. This is particularly true in the healthcare field. For 
clinicians whose assessments rely on procedures that involve 
the airway, protocols have changed significantly in order to 
protect both patients and staff. The focus of this investiga-
tion is to determine if a measured return to instrumental 
swallowing assessments is safe in the context of the SARS-
CoV-2 virus.

There are published recommendations regarding best 
practice in swallowing assessment during the COVID-19 
pandemic. Understandably, early guidelines were largely 
focused on staff safety. There is published agreement on 
the need for PPE and consideration of risk to staff when 

considering instrumental swallowing evaluations. However, 
when considered carefully, current literature leaves practi-
tioners with conflicting information about how to deliver 
best practice during this challenging time given that the gold 
standards for swallowing assessment are also those proce-
dures that place our clinicians at the highest risk of trans-
mission. Many early studies were descriptive in nature. This 
study is the first to provide data to support the fact that it 
is safe to return to the evidence-based practice of objective 
swallowing evaluations with appropriate PPE and clinical 
algorithms in place.

In mid-March 2020, in order to protect SLP staff, our 
department initially halted the use of instrumentation as did 
many acute care hospitals across the world. During this time, 
departmental and organizational focus was on acquisition of 
PPE and information about COVID- 19 transmission. Early 
advocacy for PPE in our department allowed our department 
to consider the possibility of resuming our evidence-based 
practice for swallow assessments—that is, any patient who 
fails a swallow screen receives an instrumental swallowing 
evaluation. Early in the process of resuming instrumentation, 
FEES and MBS evaluations required managerial approval. 
This process was a prioritization algorithm which allowed 
these procedures only for the most necessary of cases. After 
6 months of implementation of the algorithm, knowledge 
of the virus had solidified and medical leadership had 
implemented institutional guidelines such that there was no 
longer a need for managerial approval for FEES. At this 
time, changes to the algorithm shifted to a more clinician 
based model where staff had increased autonomy in clinical 
decisions about when to conduct instrumental assessments. 
This algorithm continued to have strict PPE requirements 
and had parameters in place requiring results for COVID 
testing of patients prior to evaluation.

Table 3  Evaluations during 
COVID positive hospitalizations

*76 of the 312 were conducted 
on patients with active infection

Evaluations n

FEES* 312
MBS 38
YSP 240
CSE 26

Table 4  Summary of clinical workflow changes over study period

a Active infection: recent onset less than 10 days; less than 20 days if severe
b Inactive infection: greater than 10 days from onset; more than 20 days if severe; afebrile and demonstrating clinical improvement

COVID Status of 
patient on whom 
swallow consult was 
placed

Initial Clinical 
Workflow of Study Period
Algorithm A

Final Clinical Workflow of Study Period
Algorithm B

Undetermined
(also known as rule 

out (R/O) or person 
under investigation 
(PUI))

Instrumental evaluation not completed unless emergent; 
non-emergent wait for COVID test outcome

Instrumental evaluation not completed unless emergent; 
non-emergent wait for COVID test outcome

COVID-positive Instrumental evaluation completed for emergent cases 
only; Approval of SLP Manager and SLP Medical Direc-
tor required

‘Active’  infectiona: Instrumental evaluation completed for 
emergent cases only; no approval required

‘Inactive’  infectionb: Instrumental evaluation completed as 
clinically indicated; no approval required

COVID-negative Instrumental evaluation completed on emergent cases only Instrumental evaluation completed as clinically indicated
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This clinical workflow is reflected in the data in Graphs 
1 and 2 which demonstrate the evaluations completed dur-
ing this time frame by month. These data accurately reflect 
clinical workflow at the time whereby there were zero FEES 
and 9 MBS completed in April of 2020, a small number (51 
FEES and 16 MBS) in May 2020, and by June 2020, just 
three full months into the pandemic, the number of evalua-
tions nearly tripled from the first month (161 FEES and 41 
MBS). By August 2020, the number of evaluations reached 
267 FEES and 38 MBS, nearing the average evaluations 
(275 FEES and 44 MBS) from July 2020–September 2021. 
The ability of our team to swiftly resume this level of ser-
vice delivery was the result of early advocacy for appropri-
ate PPE as well as investigative diligence in using avail-
able information to make safe decisions about the resuming 
objective swallowing evaluations.

The decision to advocate for return to this practice was 
evidence driven. In our institution, every patient eligible for 
a screen receives one. Those that pass, are placed on a diet 
and those that fail receive an objective swallowing assess-
ment (FEES or MBS). Those patients that are not eligible 
for a swallow screen, for example, patients with pre-existing 
dysphagia, instead receive only the instrumental evaluation. 
Early in the pandemic, the cessation of objective evaluation 
made this evidence-based practice difficult. The ability to 
perform instrumental assessment on these patients is critical 
in order to obtain definitive information about dysphagia sta-
tus, severity, and bolus flow characteristics that allow SLPs 
to diagnose and appropriately manage the dysphagia. SLPs 
at our institution, and across the country, were left struggling 
without the use of instrumentation to answer important ques-
tions about dysphagia status. While this shift likely impacted 
many, if not all SLPs, who assess dysphagia, our speech-
language pathologists were left particularly conflicted as so 
many of our patients receive instrumental assessments on a 
regular basis. The use of non-instrumental assessment tools 
to make decisions about dysphagia is largely not well sup-
ported in the literature. For example, recommendations in 
the literature suggest that clinicians consider the use of a 
CSE as an alternative to instrumental assessment; however, 
the literature demonstrates many of the variables that clini-
cians use in a CSE to assess aspiration risk are not evidence 
based [12]. At our institution, the standard of care dictates 
the use of the Yale Swallow Protocol which has a sensitivity 
of 96.5% for detecting aspiration risk [13]. The sensitivity 
of the CSE is highly variable and lower than the YSP, with 
reported sensitivities ranging from 42 to 92% [14–18]. For 
this reason, a shift to the use of a CSE was not a desirable 
option for our staff, who were accustomed to using a vali-
dated tool with an excellent sensitivity. While the CSE is 
not the only recommended alternative, other recommended 
solutions raise similar concerns. The lack of evidence-based 
alternatives to objective assessment drove the decision to 

safely reinstitute objective assessment as early as possible 
in the pandemic.

While the decision to return to objective evaluations 
occurred rather early in the pandemic, it is important to note 
that a ‘business as usual’ approach was not embraced dur-
ing this time. Thoughtful and carefully planned procedures 
for PPE and algorithms for clinical contact were in place. 
Additionally, careful consideration of clinical workflow with 
COVID-positive patients was taken into account and remains 
in place to date. For example, concern for staff safety shifted 
typical workflow on re-evaluation using objective assess-
ment in COVID-positive patients. Even currently, repeat 
FEES on COVID-positive patients are completed more 
judiciously than on those without COVID-19 given the risk 
of transmission. These, and other measures, complemented 
the PPE requirements and decision making algorithms to 
ultimately result in a safe return to objective dysphagia 
assessment.

Limitations and Future Directions

While the sample size of the study reflects that of a busy, 
urban care tertiary care center during the study period, 
only a relatively small percentage of the study sample were 
COVID-positive patients. Thus, generalization of findings 
may be limited due to sample size and further investiga-
tion with a larger sample of COVID-positive patients would 
be a beneficial next step. Additionally, institutional policy 
dictated that vaccinated staff did not require weekly testing 
unless they were symptomatic or had exposure to someone 
with COVID-19. This creates an inherent limitation in that 
staff could have had asymptomatic infection and thus not 
been included in the study data.

Findings of this study indicate that it is safe to resume 
objective swallowing evaluations in hospitalized patients 
with proper PPE and protocols in place. The results of this 
study should serve as a foundation for a plethora of future 
research on the relationship between dysphagia and COVID-
19. For example, this study did not compare pre-pandemic 
instrumental assessment data with current practice. This 
would be interesting to consider for future research. Addi-
tionally, future publication of more detailed information 
about the use of such clinical algorithms as the ones used 
during this study period could be beneficial as these details 
are beyond the scope of this investigation.

Conclusion

The purpose of this investigation was to determine the 
effects of the protocols put in place to safely assess dyspha-
gia during the COVID-19 pandemic. Results indicate that a 
measured return to instrumental assessment was successful 
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in our institution and, suggest that, with proper PPE and 
protocols in place, the field can resume safe, evidence-
based, instrumental evaluations for dysphagia assessment. 
This knowledge is critically important as clinicians work 
to resume evidence-based practice for our patients in the 
context of the COVID-19 pandemic. Results of this study 
may serve as a foundation for advancing clinical practice and 
research in the care of our patients with dysphagia during 
these unprecedented times.

Appendix 1

Algorithm A: Initial Clinical Workflow of Study Period.

Algorithm B: Final Clinical Workflow of Study Period. 
*PUI (person under investigation): patient with undeter-
mined COVID status, same as rule out patient.
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