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BACKGROUND: The coronavirus disease 2019 (COVID-19) pandemic has produced numerous

safety concerns for sleep medicine patients and health-care workers, especially related to the use

of aerosol-generating positive airway pressure devices. Differences between physician and sleep

technologist concerns with regard to viral exposure and mitigation strategies may inform proto-

cols to ensure safety and promote patient and health-care worker resilience and retention.

METHODS: An anonymous online survey aimed at sleep medicine practitioners was active from

April 29, 2020 to May 8, 2020. RESULTS: We obtained 379 responses, including from 75 physi-

cians and 283 technologists. The proportion of all the respondents who were extremely/very con-

cerned about the following: exposing patients (70.8%), exposing technologists (81.7%), and

droplet (82.7%) and airborne (81.6%) transmission from CPAP. The proportion of respondents

who felt that aerosol precautions were extremely/very important varied by scenario: always

needed (45.6%); only with CPAP (25.9%); and needed, despite negative viral testing (67.0%).

More technologists versus physicians rated the following as extremely/very important: testing

parents for COVID-19 (71.2 vs 47.5%; P 5 .01), high-efficiency particulate air filters (75.1 vs

61.8%; P 5 .02), and extremely/very concerned about shared-ventilation systems (65.9 vs

51.5%; shared ventilation P 5 .041). The respondents in northeastern and western United States

were more concerned about the availability of COVID-19 testing than were those in other regions of

the United States. Among the total number of respondents, 68.0% expected a 6 50% drop in

patients willing to have in-laboratory testing, with greatest drops anticipated in northeastern United

States. CONCLUSIONS: Sleep health-care workers reported high levels of concern about expo-

sure to COVID-19. Physicians and technologists generally showed high concordance with regard

to the need for mitigation strategies, but the respondents differed widely with regard to which

strategies were necessary. Key words: Continuous positive airway pressure; polysomnography; sleep
technologist; COVID-19; personal protective equipment; sleep disordered breathing; health care sur-
vey. [Respir Care 2021;66(11):1729–1738. © 2021 Daedalus Enterprises]

Introduction

The coronavirus disease 2019 (COVID-19) pandemic

has quickly altered the landscape of medical practice and

delivery since China reported COVID-19 on December 31,

2019, and the United States had its first confirmed case on

January 20, 2020.1 Cases increased primarily in western

and northeastern United States in March, with a national

emergency declared on March 13, 2020.2,3 Although early

in the pandemic, large droplet spread was considered the

dominant mode of transmission; there was concern that aer-

osol-generating medical procedures may transmit the vi-

rus.4,5 Thus, specialties who required the use of aerosol-

generating medical procedures, for example CPAP, and

other noninvasive ventilation, including sleep medicine,

have been disproportionately affected.6-9

Although recent studies of droplet dispersal show that

CPAP and noninvasive ventilation produce large droplets,

which typically spread < 1 m in distance with the newer

mask styles, sleep technologists’ work often places them

within this range to adjust masks and leads. A meta-analysis

found that the risk of SARS-CoV-1 (severe acute respiratory

syndrome coronavirus 1) transmission to health-care work-

ers with patients on noninvasive ventilation was increased

(odds ratio 3.1, 95% CI 1.4–6.8).7,8,10 In April-May 2020,

our survey showed that > 90% of sleep laboratories
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reported either having stopped or nearly stopped in-labora-

tory diagnostic and titration studies similar to in-laboratory

cessation rates in India (92%) and Europe (80%).11-13

Due to uncertainties with regard to transmission of the

novel coronavirus, limited availability of testing, lack of a

vaccine or specific cure, the Centers for Disease Control

(CDC) and societies, including the American Academy of

Sleep Medicine, published practice guidance early in the

pandemic, which rely on traditional infection control meas-

ures, including disinfection, personal protective equipment

(PPE), and social distancing;5,14,15 however, substantial

uncertainty remained about which strategies should be used

to protect patients and staff with limited access to PPE,

COVID-19 testing, and negative pressure rooms.

The COVID-19 pandemic has had major impacts on

health-care workers’ mental health and well-being, with

high transmission rates that lead to significant health-care

worker morbidity and mortality.16-18 Protecting the well-

being of health-care workers has been identified as critical

for the long-term capacity of the health-care workforce.19

Little was known about the efficacy of workplace interven-

tions to support health-care professionals during pandemics

before the COVID-19 pandemic20; however, these are now

being actively studied.21-25 Although implementing infec-

tion control measures may help prevent transmission to

health-care workers, adequate education and other interven-

tions are likely important for mitigating these other conse-

quences of the pandemic on the workforce.

Understanding the concerns of sleep medicine health-

care workers may help inform these interventions. We

aimed to assess the perceptions of both sleep medicine

physicians and sleep technologists with regard to reopening

or expanding sleep services during the early days of the

pandemic. Given the limited guidance and differences in

resource availability, we expected variability in concerns,

especially with regard to the availability of PPE and

COVID-19 testing. Our hypothesis was that front-line sleep

technologists would have higher concerns about exposure

and rate mitigation strategies that pertained directly to the

sleep laboratory environment as more important than sleep

physicians.

Methods

The protocol and the survey were determined to be exempt

by the institutional review board of Baystate Medical Center.

On April 29, 2020, we distributed the link to a 139-item,

anonymous, and confidential survey to a large group of

health-care workers in sleep medicine through social media

and society announcements. The link was active from April

29, 2020, through May 8, 2020. A full description of the

survey design, distribution, and development has previ-

ously been described.11 The Tufts Research Electronic Data

Capture, REDCap,26 platform housed the survey designed

with branching logic based on provider and sleep study

types. The respondents were asked to rate concerns and im-

portance on a Likert scale from 1 to 5, with 1 representing

“extremely concerned” or “extremely important” and 5 rep-

resenting “not at all concerned” or “not at all important.”

We reported the proportion of the responders who answered

1 or 2, which indicated a rating of being extremely or very

concerned or important, and referred to this combination as

“high” concern or importance.

QUICK LOOK

Current knowledge

The coronavirus disease 2019 pandemic has produced

numerous safety concerns for sleep medicine patients

and health-care providers, especially related to the use

of potentially aerosol-generating positive airway pres-

sure devices. Early in the pandemic, uncertainty about

mode of transmission, limited availability of personal

protective equipment and testing, and local infection

rates likely influenced sleep health-care providers con-

cerns and feelings about mitigation strategies.

What this paper contributes to our knowledge

This survey of physicians and sleep technologists early

in the coronavirus disease 2019 pandemic found a large

variation in the type of personal protective equipment

felt to be needed during sleep studies. Sleep technolo-

gists were more likely to feel that certain strategies

were more important than did the physicians.
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Statistical Analysis

We reported summary statistics on a participant level.

We collapsed all responses to Likert scale questions into 2

categories: (1) extremely or very concerned/important, and

(2) somewhat, slightly, or not at all concerned/important.

Due to the smaller number of respondents in some regions,

we grouped the northeastern and western United States, and

the southeastern, midwestern and southwestern United

States respondents for the sake of analysis, because, gener-

ally, at the time of the study, northeastern and western

United States was experiencing higher levels of COVID-19

and southeastern, midwestern, and southwestern United

States lower levels. We used the Fisher exact test to com-

pare categorical variables between the groups. We con-

ducted 2-sided significance testing at a critical test level of

5%. All data management and statistical analysis were per-

formed by using Stata version 16.0 (Stata Corp, College

Station, Texas).

Results

Respondents

We received a total of 446 survey responses. We

excluded 51 of the 446 responses (11.4%), which had pro-

vided only demographic information likely due to inability

to advance to page 2 of the survey on certain device types,

and another 16 of the 446 (3.6%), which were entirely

blank. Therefore, we included a total of 379 of 446

respondents (85%) in the analysis. A non-responder analy-

sis confirmed that demographics of 51 excluded surveys

did not differ significantly from included respondents.

Demographic information in all 379 respondents, including

75 physicians and 283 sleep technologists, is summarized

in Table 1. Certification of the sleep technologists was

reported as 40 (14.1%) as dual registered respiratory thera-

pist/registered polysomnography technician, 204 (72.1%)

registered as polysomnography technician only, 11 (3.9%)

registered as respiratory therapist only, 30 (10.6%) were

unregistered, and 3 (1.1%) did not answer. Other reported

professions (n ¼ 7) included an administrative coordi-

nator, non-technologist sleep manager, registered nurse,

registered health-care scientist, and clinical coordinator.

Respondents reported being from 13 countries with 92% of

respondents from 46 different United States states or terri-

tories. We compared our sample against proportions of all of

the centers accredited by the American Academy of Sleep

Medicine. Our sample had fewer respondents from laborato-

ries that serve both pediatric and adult patients (50.3% of our

respondents vs 79.5% of AASM accredited laboratories).

Primary geographic differences were fewer respondents in

the southeast (17.4 vs 32.3%) and more respondents from

the northeast (33.5 vs 17.6%). Our study had more

respondents from pediatric-only laboratories (6.1 vs 1.3%)

and from private laboratories (15.5 vs 3.2%).

Health-Care Worker Concerns

The proportion of technologists and physicians who

reported high levels of concern about exposure of patients

and technologists to COVID-19 was similar. In both

groups, concern for exposing technologists exceeded that

of exposing patients (Table 2). Overall, physicians and

sleep technologists expressed similar concerns about expo-

sure to COVID-19 and the availability of resources, with

technologists expressing higher concern about the risks of

shared ventilation systems. Health-care workers in the

northeastern and western United States expressed greater

concern about the availability of COVID-19 testing than

did the workers in other regions of the United States or the

non–United States respondents (P ¼ .050) (Supplementary

Table 1 [see the supplementary materials at http://www.

rcjournal.com]). Other respondent, practice, and laboratory

characteristics were not significantly associated with the

degree of reported concern with regard to the availability of

either PPE or viral testing.

Choice of PPE

No consensus existed with regard to the type of PPE that

should be used during in-laboratory testing for patients with

unknown testing status, but 309 technologist and physician

respondents were in close agreement (Fig. 1). No difference

in PPE choice was found by practice location (academic,

non-academic/health-maintenance organization, private).

Viral Testing and In-Laboratory Studies

A total of 269 respondents rated the importance of

COVID-19 testing patients and their parents before in-labo-

ratory testing, with more technologists than physicians

reported that testing of accompanying parents was highly

important (P ¼ .01) (Fig. 2). Only 6 of 15 of the respond-

ents (40.0%) who identified as pediatricians rated testing of

parents as highly important, with 8 of 15 (53.3%) rating

testing the accompanying parents as somewhat important.

A total of 33 of 57 physicians (57.9%) and 145 of 210 of

technologists (69.0%) felt that aerosol precautions were still

needed, even with recent, negative COVID-19 viral testing

(P ¼ .12). When specifically asked about the time of

COVID-19 viral testing such that airborne precautions

would not be needed, responses between the physicians and

technicians were similar (n¼ 305).

Rapid testing (84/302 [27.8%]), testing 1 day (55/302

[18.2%]), 2–3 days (60/302 [19.9%]), and 4–7 days

(34/302 [11.3%]) before polysomnography were rated as

more important than any previous testing (3.6%). A total
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of 58 of 302 of the respondents (19.2%) did not select a

specific time because they rated airborne precautions as

being of high importance even if the COVID-19 testing

result was negative. Of the respondents who felt that air-

borne precautions were always needed, 51 of 56 (91%)

endorsed potential false-negative testing as the reason for

concern.

Although the survey summarized the CDC recommenda-

tion not to test health-care workers who were asymptom-

atic, only 66 of 229 of the technologist respondents

(28.8%) and 25 of 64 of the physician respondents (39.1%)

concurred with this recommendation. A majority of the

respondents reported that technologists should be tested for

COVID-19 at least once (8/64 physicians [12.5%], 55/229

Table 1. Respondents’ Characteristics

Characteristic All Respondents (N ¼ 379) Physicians (n ¼ 75) Technologists (n ¼ 283)

Profession

Sleep technologists 283 (74.7) NA NA

Physicians 75 (19.8) NA NA

Psychologists 2 (0.5) NA NA

Dentists 1 (0.3) NA NA

Advanced practitioners 10 (2.6) NA NA

Other 8 (2.1) NA NA

Administrative responsibility

Laboratory medical director 48 (12.8) 47 (62.7) NA

Laboratory director or lead technician 117 (31.2) NA 117 (41.3)

Experience in sleep medicine

<10 y 132 (34.8) 24 (32.0) 36 (33.9)

10 – 20 y 162 (42.7) 31 (41.3) 126 (44.5)

>20 y 85 (22.4) 20 (26.7) 61 (21.6)

Practice affiliation

Academic hospital 52 (61.9) 44 (60.3) NA

Non-academic MC or HMO 15 (17.9) 12 (16.4) NA

Veterans Affairs 4 (4.8) 4 (5.5) NA

Private practice 13 (15.5) 13 (17.8) NA

Laboratory location

Hospital 202 (53.4) 33 (44.0) 160 (56.5)

Medical building 98 (25.9) 26 (34.7) 68 (24.0)

Other* 18 (22.4)

Laboratory setting

Urban 164 (44.0) 37 (50.0) 120 (42.9)

Suburban 147 (39.4) 30 (40.5) 109 (38.9)

Rural 62 (16.6) 7 (9.5) 51 (18.2)

Region

All of the United States 351 (92.6) 67 (89.3) 263 (92.9)

NE, W United States† 158 37 106

SE, SW, MW United States† 189 29 156

Not United States 28 (7.4) 8 (10.7) 19 (6.7)

Population served

Both 188 (50.3) 36 (48.0) 142 (50.7)

Adult only 163 (43.6) 27 (36.0) 129 (46.1)

Pediatric only 23 (6.1) 12 (16.0) 9 (3.2)

Data are presented as n (%).

*Other sleep laboratory locations included hotels, stand-alone laboratories, research laboratories, and using home sleep apnea testing only. There were 6 respondents with unknown sleep laboratory, 1 re-

spondent with unknown regions, and 5 respondents with unknown population served.
† One physician from Puerto Rico and one technologist from unknown United States region were not included in the regional United States data.

NA ¼ not applicable

MC ¼ medical center

HMO ¼ health maintenance organization

MW ¼ midwest

W ¼ west

SE ¼ southeast

SW ¼ southwest
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Fig. 1. Proportion of respondents feeling personal protective equipment (PPE) type was important for in-laboratory studies in patients with
unknown coronavirus disease 2019 (COVID-19) viral status. PAP¼ positive airway pressure.

Table 2. Proportion of Health-Care Workers Who Reported Being Extremely or Very Concerned About COVID-19 During In-Laboratory Sleep

Studies*

Concern All Respondents Physicians Technologists P

Viral exposure or transmission

Droplet transmission from PAP 263/318 (82.7) 52/65 (80.0) 198/237 (83.5) .58

Exposing technicians to COVID-19 259/317 (81.7) 55/65 (84.6) 192/236 (81.4) .72

Airborne transmission from PAP 257/315 (81.6) 51/64 (79.7) 195/236 (82.6) .59

Contaminated surfaces 230/317 (72.6) 42/65 (64.6) 178/236 (75.4) .09

Exposing patients to COVID-19 225/318 (70.8) 46/65 (70.8) 167/237 (70.5) >.99

Shared room ventilation system 198/312 (63.5) 33/64 (51.6) 153/232 (65.9) .041

Airborne transmission from oxygen 200/325 (63.5) 36/64 (56.3) 154/235 (65.5) .19

Droplet transmission from oxygen 195/317 (61.5) 37/65 (56.9) 149/236 (63.1) .39

Availability of resources

Personal protective equipment 221/285 (77.5) 46/57 (80.7) 163/212 (76.9) .60

COVID-19 testing 202/282 (71.6) 45/57 (78.9) 146/209 (69.9) .19

Disposable supplies 195/275 (70.9) 36/57 (63.2) 153/211 (72.5) .19

Negative pressure rooms 134/273 (49.1) 29/57 (50.9) 101/209 (48.3) .77

Other concerns*

Infection control policies that hinder the ability to test 70/125 (56.0) 23/36 (63.9) 46/88 (52.3) .32

Financial losses due to COVID-19 86/124 (69.4) 24/36 (66.7) 54/88 (61.4) .83

Added costs of precautions 76/126 (60.3) 22/37 (59.5) 61/87 (70.1) .84

Data are presented as n reported being extremely or very concerned/n respondents (%).

*We only asked respondents who self-identified as medical and laboratory directors or lead technologists.

COVID-19 ¼ coronavirus disease 2019

PAP ¼ positive airway pressure
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technologists [24.0%]) or intermittently (25/64 physicians

[39.1%], 93/229 technologists [40.6%]). Other respondents

reported that testing should be done before each shift or

only if a known exposure occurred, or more frequently if

access to PPE is limited.

Perceptions of Specific Mitigation Strategies

Respondents felt that certain mitigation strategies for in-

laboratory studies were more important than others, with

91.5% rating limiting visitors as the most important strategy.

There generally was consensus between technologist and

physicians, with exceptions being super cleaning rooms

(90.3% technologists vs 78.9% physicians; P ¼ .036) and of

high-efficiency particulate air filters or high air exchange

rate (78.4% technologist vs 61.8% physicians, P ¼ .02)

(Supplemental Table 2 [see the supplementary materials at

http://www.rcjournal.com]) Similarly, strategies for home

sleep apnea testing were felt to be of varying importance

(Supplemental Fig. 1 [see the supplementary materials at

http://www.rcjournal.com]). We found no significant differ-

ences in the rated importance of any type of in-laboratory or

home sleep apnea testing mitigation strategies based on prac-

tice location but observed a trend with 16 of 32 of the

respondents (50.0%) from academic hospitals, 5 of 13

(38.5%) from non-academic/health maintenance organization,

and 2 of 15 (13.3%) from private/other (P¼ .064), who rated

the use of disposable home sleep apnea testing devices to be

highly important (Supplemental Fig. 2 [see the supplementary

materials at http://www.rcjournal.com]).

Willingness to Undergo Testing

The respondents were asked about the percentage of

patients they believed would be willing to come for in-labo-

ratory studies. A total of 111 of 369 of all of the respond-

ents (30.1%) expected at least a 75% reduction in patients

willing to come for in-laboratory testing and an additional

140 of 369 (37.9%) expected at least a 50% drop in patient

attendance. From April 29 to May 8, 2020 at the time of the

survey, all the respondents in the northeastern United States

were more likely to expect at least a 75% (52/121 [43.0%]

vs 45/219 [20.5%]; P < .001) or at least a 50% (105/121

[86.8%] vs 126/219 [57.5%]; P < .001) reduction in

patients willing to come in for testing versus the rest of the

United States

Most of the physicians and technologists reported that

technologists wearing masks and gowns would increase

patients’ perception of safety when having in-laboratory

testing (physicians 53/55 [96.4%], technologists 181/206

[87.9%]; P ¼ .22). Technologists were more likely than

physicians to report that temperature screening and symptom
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Fig. 2. Importance of coronavirus disease 2019 (COVID-19) viral testing of patients and parents.
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screening (45/57 physicians [78.9%] vs 188/204 technolo-

gists, [92.2%]; P¼ .007) would increase patients’ perception

of safety. Limiting studies to patients who test negative for

COVID-19 (33/57 physicians [59.7%], 133/205 technolo-

gists [70.2%]; P ¼ .08) and testing technologists for

COVID-19 virus (36/55 physicians [65.5%], 142/205 tech-

nologists [69.2%]; P ¼ .63) were less commonly reported to

be needed to raise patients’ perception of safety before

undergoing sleep laboratory procedures.

Discussion

This study represented a unique look at the mindsets, con-

cerns, and beliefs of front line sleep practitioners as the pan-

demic unfolded and adaptations that were being decided “in

the trenches” throughout the field when guidance was still

limited. This study is valuable in shedding light on the ways

in which laboratories choose strategies and involve stake-

holders, with the intent to not just enhance safety but also to

address both workers’ resilience and retention, and patients’

reticence to engage in laboratory-based testing. This was

especially evident with respect to whether to use PPE against

airborne transmission for diagnostic-only studies or when

caring for patients who tested negative for COVID-19. The

high proportion who expressed this need for caution may

have reflected concerns with regard to pre-symptomatic

transmission27 or false-negative test results or that the risk of

airborne transmission may have been underappreciated in

available guidance reports. The evolving understanding of

the role of aerosol transmission and subsequent changes in

precaution recommendations underscores this possibility.28,29

It is not surprising that physicians and technologists had

similar high ratings for most mitigations strategies that

involved exposures that both groups were likely to face, but

technologists tended to rate strategies that were specific to

the laboratory environment, such as high-efficiency partic-

ulate air filers, ventilation systems, and super cleaning

rooms, and the need for asymptomatic screening of technol-

ogists of greater importance or concern. Similarly, the

greater degree of concerns among the technologists and

their rating of the need for mitigation strategies against air-

borne transmission, even with negative COVID-19 testing

results, may reflect their greater likelihood of prolonged,

close contact with patients on aerosol-generating devices

required during in-laboratory studies. The proportion of

respondents who rated other mitigation strategies as impor-

tant varied, but, in general, we found concordance between

the physician and technologist respondents and no signifi-

cant differences by region or laboratory characteristics.

Workforce resilience, mental health, and retention have

become important issues during this pandemic and have

implications on the sustainability of a strong health-care

workforce. From our own experience, several of our tech-

nologists have either chosen to leave sleep medicine com-

pletely or have chosen to remain reassigned to less frontline

work due to COVID-19 concerns. These differences in per-

ceptions found in this survey between frontline sleep tech-

nologists and sleep physicians suggest that surveys early in

a pandemic with the purpose of identifying areas of con-

cerns, especially those that do not align with scientific

understanding, may provide data to design interventions

that improve health-care workers’ resilience. Interventions

that may promote health-care workers’ safety and resilience

are summarized in Table 3.19

The impact of guidance from government and organiza-

tions, for example, the American Academy of Sleep

Medicine, on actual practice is unknown. A survey done

of sleep medicine physicians in India at an unknown time

during the pandemic found that most, 54 of 75 respond-

ents (72%), reported not conducting any sleep studies,

with only 16 of 75 respondents (21%) reporting perform-

ance of in-laboratory studies, with 10 of those reporting,

primarily, use of home sleep apnea testing. Only 9 of 16

(56%) who performed in-laboratory studies noted aware-

ness of the American Academy of Sleep Medicine disin-

fection guidelines, with 7 of 16 (44%) who followed

them.12 Although this study was done in India, which may

decrease the likelihood of following guidelines from other

countries, it highlights the need for more research about

how sleep medicine practices incorporate recommenda-

tions and whether it has an impact on patient or provider

safety and workforce resilience and retention.

Similar to their own concerns, health-care workers pre-

dicted high rates of patient unwillingness to come for testing.

Since reopening our laboratory in June 2020, Baystate

Medical Center has been experiencing an �30–40% cancel-

lation rate and an additional 7% no-show rate in in-laboratory

Table 3. Strategies to Improve Health-Care Workers Safety and

Resilience

Strategy

Education and Communication

Education about viral transmission and role of different infection con-

trol strategies

Involving frontline workers in policy creation

Clear communication about strategies and resources

Health-care workers’ safety

Quickly adapting policies as new information arises

Ensuring adequate personal protective equipment and infection con-

trol resources

Health-care workers’ well-being

Individually addressing personal and family risks

Providing mental and health resources for affected health-care

workers

Salary support for sickness and caretaker duties

Monitoring for depression and anxiety by using buddy systems

Flexible schedules
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patients who completed their pre-study COVID-19 testing.

Since the start of the pandemic, multiple reports have

emerged of emergency department personnel and providers

in other specialties seeing lower rates of health-care utiliza-

tion, even for serious conditions, such as myocardial infarc-

tion and stroke.30,31 Our finding that respondents from the

northeastern United States were most likely to anticipate

much higher rates of patient unwillingness to undergo sleep

studies mirrors the rates of COVID-19 in that region at the

time of the survey, but it is unclear if similar concerns will

increase in other regions of the country as their rates increase.

One study31 that provides some information about sleep

medicine patients’ views is a survey of 112 subjects in New

York City with obstructive sleep apnea. It showed that a

majority (63%) were concerned that the presence of ob-

structive sleep apnea made them more likely to have greater

medical complications if they were to get COVID-19.

Eleven percent of the subjects noted cessation of CPAP

therapy during the outbreak, but 21% noted increased use,

believing that it would increase clinical benefit during the

pandemic.32 It is unclear, however, how these generally

favorable views about the importance of treating obstruc-

tive sleep apnea translates into willingness to come to a lab-

oratory for testing. More research with regard to how fears

of infection affect utilization of health care and the best

ways to overcome these fears are needed. A greater under-

standing of these issues, including surveying patients, may

help laboratories define policies and marketing that help

assure patients of safe laboratory practices.

The greater degree of concern in the northeastern United

States about the availability of COVID-19 testing and

anticipated large drops in patient volume may have

reflected the far greater prevalence of the disease in those

regions at the time of survey administration, with a concur-

rent lack of access to test kits and reagents.33 Since the sur-

vey, the United States has experienced at least 3 waves

with almost universal spread of COVID-19 across the coun-

try, including severe outbreaks in rural areas. In the first

year of the pandemic, Kaiser Health News (Kaiser Family

Foundation, Washington, DC) counted 3,607 health-care

workers’ deaths, with none listed as respiratory therapists

or sleep medicine technologists,34 but the American

Association for Respiratory Care reported 21 known deaths

of respiratory therapists as of February 9, 2021, although

there was no evidence for specializing in sleep medicine.35

The effect of rapid dissemination of vaccines is starting

to be seen, with reductions in transmission rates and hospi-

talizations, but there are still unknowns with regard to pro-

tection against variant strains. Despite all health-care

workers being eligible for vaccination, a survey of 1,327

frontline health-care workers showed that 48% of health-

care workers had still not received at least 1 dose as of

March 19, 2021, with 12% undecided about getting vacci-

nated and 18% not planning on being vaccinated.36 As this

pandemic has evolved over the past year with widespread

transmission, increased availability of PPE, concern about

COVID-19 variants, hope but still hesitancy about vac-

cines, new science and perspectives about virus transmis-

sion, and experience with reopening during the pandemic,

we would expect different responses if respondents were

resurveyed at different points throughout the pandemic.

Our study had several key strengths. We received a siza-

ble proportion of returned surveys with usable responses,

and the respondent group represented a variety of provider

perspectives, training backgrounds, practice experience,

administrative responsibility, pediatric and adult practices,

and geographic regions. Also, the study had a sizable

response from sleep technologists, who, in this crisis, are

often first-line providers in sleep centers. At the time of the

survey, knowledge about COVID-19 was evolving rapidly

and most laboratories were closed and planning reopening

strategies, so responses would be expected to change if the

survey were repeated later in the pandemic course. The

reasoning for some responses may also vary by respondent

circumstance. For example, concern about inadequate engi-

neering controls (eg, absence of negative pressure rooms)

or the inability to meet social distancing requirements.

Responses may be affected by local prevalence rates,

understanding of disease transmission, institutional guid-

ance, availability of testing, containment strategies, and

PPE.

In an attempt to lessen the effect of variable knowledge

among respondents and to determine whether concerns

aligned with recommended strategies, we presented current

CDC recommendations before asking relevant questions.5

The need for testing of health-care workers for SARS-CoV-

2 was felt to be important by many respondents despite CDC

recommendations to the contrary. The motivation for this

response remains unclear, but reports from the Diamond

Princess (Carnival Corporation, London, UK) cruise ship

were suggestive of asymptomatic or pre-symptomatic con-

tact or droplet transmission, with more confirmatory data

emerging after the survey period.27,37 Arguably, limiting pro-

tocolized COVID-19 testing may delay case identification

and contact tracing, expose others, and, concurrently, dimin-

ish patient confidence. As laboratories re-open, in the future,

data are needed to determine whether technologists’ con-

cerns lead to refusal or delay to return to work and whether

the predictions about patient unwillingness to come for test-

ing are accurate.

Other than concern about availability of COVID-19 test-

ing and anticipation of patient reluctance toward testing,

we did not find any major regional differences. This may

be partly related to sample characteristics (there were fewer

respondents in regions outside of the northeastern United

States) and/or the type of laboratories represented by the

respondents. The lack of differences in responses based on

geographic region may also reflect the timing of the study,
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which was still relatively early in the pandemic, when most

laboratories were closed.

We discussed the limitations of our survey method previ-

ously, including generalizability outside of the United

States, and non-response bias.11 For this study, we chose to

include the opinions from all the respondents, so the opin-

ions of multiple workers from the same laboratory were

included; it is unclear whether they would be more likely to

have the same opinions. Although our survey methodology

may have led to respondents being more educated or pas-

sionate about the topic or more affected by COVID-19 at

the time of the survey, we believe that analysis of the data

still provides important insights about how health-care pro-

viders viewed COVID-19 risks and mitigation strategies

that can inform further research and policy decisions.

Conclusions

There was alignment between sleep technologists and

physicians in many concerns and mitigation strategies for

COVID-19, but the differences between physicians and

sleep technologists and that between CDC recommenda-

tions and health-care workers highlight how strategies

needed to provide safe care may differ from those that

enhance willingness to use care and maintain a resilient

workforce. Current recommendations by federal agencies,

for example, the CDC,5 and guidance from professional

societies, for example, the American Academy of Sleep

Medicine,14,15 provide a framework for designing COVID-

19 mitigation policies, but local and regional factors,

including regional prevalence rates of COVID-19; state,

county, and institutional health policies; sleep laboratory

space and the availability of COVID-19 testing to screen

patients before sleep studies; contact tracing; and confine-

ment of confirmed cases must also be taken into considera-

tion. Further analysis of the impact of the COVID-19

pandemic on sleep testing and which mitigation strategies

prove to be most successful both at infection control and

maintaining health-care workers well-being and retention,

especially as our knowledge about SARS-CoV-2 transmis-

sion evolves, are important to understand so that care for

patients with sleep disorders can be optimized through the

remainder of this pandemic and in the future. Prospective

monitoring of the effectiveness of particular mitigation

strategies in protecting health-care workers and patients

will be helpful in informing future approaches.
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