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Importance: Recent reports identify that among hospitalized co-
ronavirus disease 2019 patients, 30% require ICU care. Under-
standing ICU resource needs remains an essential component of 
meeting current and projected needs of critically ill coronavirus 
disease 2019 patients.
Objectives: This study queried U.S. ICU clinician perspectives 
on challenging aspects of care in managing coronavirus disease 
2019 patients, current and anticipated resource demands, and 
personal stress.
Design, Setting, and Participants: Using a descriptive survey 
methodology, an anonymous web-based survey was administered 
from April 7, 2020, to April 22, 2020 (email and newsletter) to 
query members of U.S. national critical care organizations.
Measurements and Main Results: Through a 16-item descriptive 
questionnaire, ICU clinician perceptions were assessed regarding 
current and emerging critical ICU needs in managing the severe 

acute respiratory syndrome coronavirus 2 infected patients, re-
source levels, concerns about being exposed to severe acute res-
piratory syndrome coronavirus 2, and perceived level of personal 
stress. A total of 9,120 ICU clinicians responded to the survey, 
representing all 50 U.S. states, with 4,106 (56.9%) working in 
states with 20,000 or more coronavirus disease 2019 cases. The 
7,317 respondents who indicated their profession included ICU 
nurses (n = 6,731, 91.3%), advanced practice providers (nurse 
practitioners and physician assistants; n = 334, 4.5%), physicians 
(n = 212, 2.9%), respiratory therapists (n = 31, 0.4%), and phar-
macists (n = 30, 0.4%). A majority (n = 6,510, 88%) reported 
having cared for a patient with presumed or confirmed corona-
virus disease 2019. The most critical ICU needs identified were 
personal protective equipment, specifically N95 respirator availa-
bility, and ICU staffing. Minimizing healthcare worker virus expo-
sure during care was believed to be the most challenging aspect 
of coronavirus disease 2019 patient care (n = 2,323, 30.9%). 
Nurses report a high level of concern about exposing family mem-
bers to severe acute respiratory syndrome coronavirus 2 (median 
score of 10 on 0–10 scale). Similarly, the level of concern reached 
the maximum score of 10 in ICU clinicians who had provided care 
to coronavirus disease 2019 patients.
Conclusions: This national ICU clinician survey identifies con-
tinued concerns regarding personal protective equipment sup-
plies with the chief issue being N95 respirator availability. As 
the pandemic continues, ICU clinicians anticipate a number of 
limited resources that may impact ICU care including personnel, 
capacity, and surge potential, as well as staff and subsequent 
family members exposure to severe acute respiratory syndrome 
coronavirus 2. These persistent concerns greatly magnify per-
sonal stress, offering a therapeutic target for professional orga-
nization and facility intervention efforts. (Crit Care Med 2020; 
XX:00–00)
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Despite mitigation and containment measures, severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) continues to spread across the globe. At 

present, over 5.8 million cases have been identified and are 
accompanied by over 362,000 deaths worldwide (1). Despite 
increasing test availability, many consider these numbers to 
remain underestimates of the actual global disease burden. 
Recent reports identify that up to 14% of coronavirus disease 
2019 (COVID-19) cases require hospitalization and treatment 
in the ICU. Among hospitalized patients, 30% require ICU care 
and 29% or more of those in the ICU require mechanical ven-
tilation (2, 3). Understanding ICU resource needs remains an 
essential component in meeting current and projected needs of 
critically ill patients and healthcare workers during a pandemic 
such as COVID-19. Establishing and managing surge capacity, 
ICU team staffing, infection and prevention control measures, 
clinical care pathways, scarce resource allocation, goals of care, 
ethical challenges, and staff well-being all merit specific atten-
tion as each domain is stressed by pandemic care (4).

The Society of Critical Care Medicine (SCCM), a mul-
tiprofessional organization representing physicians, nurses, 
pharmacists, respiratory therapists, and other ICU clinicians, 
launched a series of COVID-19 focused rapid cycle surveys to 
obtain essential information related to critically ill patient care 
during the COVID-19 pandemic. The first survey, conducted 
between March 18, 2020, and March 25, 2020, discovered that 
while critical care capacity was being augmented, the majority 
of respondents (n = 4,547, 93.9%) anticipated ICU personal 
protective equipment (PPE) shortages based upon their cur-
rent user profile. Chief reported concerns included ICU re-
source shortages including supplies, therapeutic agents, beds, 
and staff as well as concerns regarding large volume patient 
surge leading to facility and ICU overcrowding (5). In order to 
assess evolving ICU-relevant aspects of COVID-19 pandemic 
care, a second survey was created and disseminated. This fol-
low-up survey focused on critical areas of need, ICU clinician 
perceptions of emerging issues in patient management, as well 
as personal—as opposed to system—concerns.

MATERIALS AND METHODS
A descriptive survey methodology design was used. Data were 
obtained using a national web-based anonymous survey over a 
2-week period between April 7, 2020, and April 22, 2020. The 
survey targeted members of the Critical Care Societies Collab-
orative, a grouping of four major U.S. critical care professional 
organizations including the American Association of Critical-
Care Nurses, the American College of Chest Physicians, the 
American Thoracic Society, and the SCCM. Collectively these 
organizations represent over 150,000 critical care profession-
als including physicians, advanced practice providers, nurses, 
respiratory therapists, pharmacists, and other healthcare 
clinicians.

The 16-item questionnaire assessed ICU clinician percep-
tions of key resource challenges in providing patient care, cli-
nician concerns about exposure to SARS-CoV-2, anticipated 
future limitations, and their perceived level of personal stress. 

Current resource concerns were assessed in three descending 
tiers of priority. Active concerns were then followed by in-
quiry into clinician’s perceptions of potentially anticipated fu-
ture shortages. The survey was created using SurveyMonkey  
(San Mateo, CA) and distributed via email and newsletter 
invitation.

RESULTS
A total of 9,120 ICU clinicians completed the survey. A total 
of 7,371 respondents indicated their profession, including 
ICU nurses (n = 6,731, 91.3%), advanced practice providers 
(nurse practitioners and physician assistants; n = 334, 4.5%), 

TABLE 1. ICU Clinician Demographics

ICU Clinician Responses Count (%)

Primary place providing critical care, n = 9,099

  Community hospital 5,752 (63.2)

  Academic center 2,589 (28.5)

  Government hospital 420 (4.6)

  Other 338 (3.7)

Location of primary ICU setting, n = 9,093

  Metropolitan (urbanized area with 
population 50,000+)

6,319 (69.5)

  Micropolitan (urbanized area with 
population 10,000–50,000)

2,186 (24.0)

  Rural (area with population under 10,000) 588 (6.5)

State COVID-19 cases, n = 7,210

  20,000 cases or more 4,106 (56.9)

  5,000 to < 20,000 cases 1,833 (25.4)

  1,000 to < 5,000 cases 1,104 (15.3)

  < 1,000 cases 167 (2.3)

Profession, n = 7,371

  Nurse 6,731 (91.3)

  Advanced practice provider 334 (4.5)

  Physician 212 (2.9)

  Respiratory therapist 31 (0.4)

  Pharmacist 30 (0.4)

  Other 33 (0.4)

Cared for presumed or confirmed  
COVID-19 patients in ICU, n = 7,400

  Yes 6,510 (88.0)

  No 890 (12.0)

COVID-19 = coronavirus disease 2019.
n indicates the number of valid responses for that question.
Data from 9,120 clinicians in the United States is reported. Of the 9,492 total 
survey respondents, 372 were excluded because they did not practice in the 
United States.
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physicians (n = 212, 2.9%), respiratory therapists (n = 31, 
0.4%), and pharmacists (n = 30, 0.4%) and an “other” category 
which included certified registered nurse anesthetists, emer-
gency medicine flight personnel, ICU medical and nursing 
directors, trainees in graduate medical education, dieticians, 
and nursing and medical students (n = 33, 0.4%) (Table 1). 
All responding clinicians worked in critical care settings in the 
United States including Puerto Rico.

Respondents worked in community (n = 5,752, 63.2%), 
academic (n = 2,589, 28.5%), government (n = 420, 4.6%), 
or other healthcare settings including private, rural, critical 
access, or telehealth facilities (n = 338, 3.7%). Employment 
locations included metropolitan and urban with a popu-
lation more than 50,000 (n = 6,319, 69.5%), micropolitan 
and urban with a population of 10,000–50,000 (n = 2,186, 
24.0%), and rural with a populations fewer than 10,000  
(n = 588, 6.5%) (Table 1).

The majority (n = 6,510, 88%) reported having cared for 
a patient with presumed or confirmed COVID-19 (Fig. 1). A 

total of 4,106 (56.9%) respondents work in states with 20,000 
or more COVID-19 cases, while 1,833 (25.4%) were in states 
with 5,000 to 20,000 cases, and 1,104 (15.3%) were in states 
with fewer than 5,000 cases at the time of the survey responses 
(Table 1 and Fig. 2).

Current Resource Challenges
The perceived need for both PPE masks (N95 respirators)  
(n = 2,896, 38%) and ICU staffing shortages (n = 1,614, 21.2%) 
exceeded all other resource challenges. Other critical needs in-
cluded remaining current with regard to evolving manage-
ment strategies (n = 399, 5.2%), delays in obtaining laboratory 
results of COVID-19 testing (n = 779, 10.2%), airborne in-
fection isolation room (AIIR) capacity (n = 362, 4.8%), and 
overcoming shortages of critical ICU medications including 
sedatives, analgesics, and neuromuscular blocking agents  
(n = 299, 3.9%; Table 2 and Fig. 3).

N95 respirators and ICU staffing consistently remained the 
most pressing concern for clinicians regardless of whether they 

had cared for a presumed or 
confirmed COVID-19 positive 
patient (37.3% N95 respira-
tors, 22.6% staffing), or had not 
provided such care (43% N95 
respirators, 12.5% staffing). 
This pattern remained durable 
regardless of the number of 
COVID-19 cases in the state as 
well.

Less frequent concerns were 
raised regarding ICU bed ca-
pacity (n = 272, 3.6%) and 
PPE gowns (n = 266, 3.5%). 
Infrequent concerns were 
noted for PPE gloves, hand 
sanitizing gel, non-ICU staff-
ing, and curiously, ventilator 
availability (all 1% or less).

Anticipated Future 
Limitations
With ongoing pandemic 
care, ICU clinicians identi-
fied a number of resources 
they believed are likely to be-
come limited, even if they 
were not currently limited. 
Anticipated limitations in-
cluded personnel (n = 3,734, 
40.9%), therapeutic agents 
(n = 3,320, 36.4%), ICU bed 
capacity especially related to 
surge potential (n = 3,292, 
36.1%), AIIR availability  
(n = 2,868, 31.4%), institution 
provided care strategy updates 

Figure 1. ICU clinician respondents and reports of caring for suspected or confirmed coronavirus disease 
2019 (COVID-19) patients (n = 9,120).
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(n = 2,087, 22.9%), and invasive ventilators (n = 2,254, 24.7%) 
(Table 2).

Clinician Concern Regarding Exposure to COVID-19
Minimizing healthcare worker virus exposure was believed 
to be the most challenging aspect of COVID-19 patient care  
(n = 2,323, 30.9%); family communication was viewed as 
much less challenging (n = 349, 4.6%) as was rendering deci-
sions about resource allocation (n = 101, 1.3%). All clinicians 
identified staff safety to minimize personal risk as the most 
challenging aspect of managing COVID-19 patients in the ICU 
(respiratory therapists [45.2%], pharmacists [36.7%], physi-
cians [35.7%], nurses [30.6%], and advanced practice provid-
ers [27.8%]).

Care activities perceived to bear the greatest risk of virus 
exposure included maintaining adequate staff to patient ratios 
(n = 1,370, 18.2%), minimizing the number of room entries  
(n = 1,318, 17.5%), ventilator and oxygen therapy manage-
ment (n = 568, 7.5%), airway management including suction-
ing (n = 561, 7.5%), pump and monitor alarm management  
(n = 474, 6.3%), providing patient hygiene care (n = 170, 
2.3%), obtaining blood samples (n = 102, 1.4%), and making 
decisions about resource allocation for patients in settings of 
resource constraints (n = 101, 1.3%) (Table 3).

On a scale of 0 (no concern) to 10 (maximally concerned), 
the aggregate median level of concern about being exposed to 

SARS-CoV-2 was 8, while the level of concern about exposing 
family members as a result of bringing the virus home was 10. 
The level of ICU clinician concern regarding personal expo-
sure was a median of 8 regardless whether they had engaged in 
COVID-19 positive or presumed positive care. Nonetheless, a 
higher median score of 9 was noted from clinician respondents 
from states with 20,000 or more COVID-19 cases, compared 
to a median of 8 from respondents in states with fewer cases 
(Table 2).

Risk Perception and Measures Used to Limit 
Potential COVID-19 Transmission to Family Members
Nurses indicated a higher level of concern regarding poten-
tially exposing family members to SARS-CoV-2 (median of 
10) as a result of engaging in the care of patients with pre-
sumed or confirmed COVID-19. An only slightly reduced 
score was noted for advanced practice providers, physicians, 
and respiratory therapists (median of 9), while pharmacists 
scored lowest with a median of 8. The level of concern reached 
the maximum score of 10 in those with have provided care 
to patients with COVID-19. In those who have not provided 
care to patients with COVID-19, concern remained high with 
a median score of 9. Clinician concern about exposing family 
members to SARS-CoV-2 was also highest in respondents from 
states with 20,000 cases or more (median = 10) compared with 

9 for respondents from states 
with fewer COVID-19 cases.

ICU clinicians employed 
a variety of measures to help 
reduce the risk of SARS-
CoV-2 potential transmis-
sion to family members. 
Reported measures included 
changing clothes before and 
after work for travel home 
(n = 6,551, 71.8%), shower-
ing before rejoining family 
(n = 5,823, 63.8%), limiting 
or avoiding physical con-
tact until after showering  
(n = 5,215, 57.2%), using 
alcohol-based hand sanitizer 
before entering their home  
(n = 4,650, 51%), showering 
and washing clothes away from 
family (n = 4,132, 45.3%), iso-
lating themselves from their 
family members while at home 
(n = 1,502, 16.5%), isolating 
themselves from family mem-
bers by living in alternate 
housing (n = 1,090, 12%), and 
wearing a mask while at home 
(n = 619, 6.8%) (Table 2).

Figure 2. ICU clinician respondents based on the state number of confirmed coronavirus disease 2019 
(COVID-19) patients.
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TABLE 2. Coronavirus Disease 2019 Pandemic Care Perceptions (Overall Number of 
Responses = 9,120)

ICU Clinician Responses Count (%)

Most critical need ICU currently facing to manage COVID-19 patients, n = 7,616

  PPE masks 2,896 (38.0)

  ICU staffing 1,614 (21.2)

  Laboratory turnaround time for COVID-19 testing 779 (10.2)

  Keep up with the information on management strategies 399 (5.2)

  Isolation rooms capacity 362 (4.8)

  Availability of critical ICU medications (sedative/analgesics, paralytics, etc.) 299 (3.9)

  ICU bed availability 272 (3.6)

  PPE gowns 266 (3.5)

  Other 228 (3.0)

  Getting support from hospital command/administration 221 (2.9)

  PPE eye shields 96 (1.3)

  Ventilator availability 73 (1.0)

  Hand sanitizing gel 54 (0.7)

  Non-ICU staffing 32 (0.4)

  PPE gloves 25 (0.3)

Second most critical need ICU currently facing to manage COVID-19 patients, n = 7,605

  PPE masks 1,422 (18.7)

  Laboratory turnaround time for COVID-19 testing 879 (11.6)

  ICU staffing 832 (10.9)

  PPE gowns 700 (9.2)

  Isolation rooms capacity 625 (8.2)

  Keep up with the information on management strategies 618 (8.1)

  Availability of critical ICU medications (sedative/analgesics, paralytics, etc.) 559 (7.4)

  PPE eye shields 509 (6.7)

  Getting support from hospital command/administration 397 (5.2)

  ICU bed availability 393 (5.2)

  Other 232 (3.1)

  Ventilator availability 145 (1.9)

  Hand sanitizing gel 127 (1.7)

  Non-ICU staffing 99 (1.3)

  PPE gloves 67 (0.9)

  PPE 1 (< 0.1)

Third most critical need ICU currently facing to manage COVID-19 patients, n = 7,588

  PPE masks 868 (11.4)

  Laboratory turnaround time for COVID-19 testing 830 (10.9)

  Keep up with the information on management strategies 809 (10.7)

  Isolation rooms capacity 694 (9.1)

(Continued)
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  ICU staffing 686 (9.0)

  Availability of critical ICU medications (sedative/analgesics, paralytics, etc.) 610 (8.0)

  PPE gowns 600 (7.9)

  Getting support from hospital command/administration 552 (7.3)

  PPE eye shields 545 (7.2)

  ICU bed availability 335 (4.4)

  Other 307 (4.0)

  Ventilator availability 291 (3.8)

  Hand sanitizing gel 215 (2.8)

  Non-ICU staffing 173 (2.3)

  PPE gloves 72 (0.9)

  Masks 1 (< 0.1)

Anticipated future ICU resources limitations (multiple selections possible)

  Personnel 3,734 (40.9)

  Therapeutic agents 3,320 (36.4)

  ICU capacity (including surge potential) 3,292 (36.1)

  Negative pressure room capacity 2,868 (31.4)

  Communication regarding care strategies 2,254 (24.7)

  Ventilator supply 2,087 (22.9)

  Other 339 (3.7)

Special measures used to limit spread of COVID-19 to family members (multiple selections possible)

  Changing clothes before/after work 6,551 (71.8)

  Showering before joining family 5,823 (63.8)

  Regularly cleaning and disinfecting household items 5,672 (62.2)

  Limit physical contact until decontamination 5,215 (57.2)

  Use hand sanitizer before entering home 4,650 (51.0)

  Showering and washing clothes away from family 4,132 (45.3)

  Developed plan for what happens if ill with COVID-19 3,644 (40.0)

  Stay in isolation from household at home 1,502 (16.5)

  Stay in isolation with alternative housing away from household 1,090 (12.0)

  Wearing a mask at home 619 (6.8)

  Other 580 (6.4)

 Median (IQR)

Level of concern about personally being exposed to COVID-19 8.0 (6–10)

Level of concern about exposing family members to COVID-19 10.0 (7–10)

Level of personal stress as a result of COVID-19 pandemic 8.0 (6–9)

Level of personal stress before the COVID-19 pandemic 3.0 (2–4)

Computed change in stress from before pandemic to response date 4.0 (3–6)

COVID-19 = coronavirus disease 2019, IQR = interquartile range, PPE = personal protective equipment.
n indicates the number of valid responses for that question or series of questions; IQR values that fall between 25% and 75% of responses.

TABLE 2. (Continued). Coronavirus Disease 2019 Pandemic Care Perceptions (Overall 
Number of Responses = 9,120)

ICU Clinician Responses Count (%)
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Personal Stress Level
Personal stress level in ICU clinicians reportedly 
increased from a median pre-pandemic level of 3 to 
a COVID-19 pandemic level of 8 (Table  2). Engaging 
in the care of a presumed or confirmed COVID-19  
patient increased the median stress score to 8 compared with 
those without similar patient care exposure who scored a 7.

DISCUSSION
These data reflect the experiences of ICU clinicians with 
care, resources, and exposure after the start of the COVID-
19 pandemic in the United States. As such, the data are 
a useful follow-up to the initial survey, which uncovered 
concerns that were principally garnered before the pan-
demic had affected large portions of the United States (5). 
This survey’s data are instead informed by direct care and 
are parsed based on the density of exposure as indicated 
by the number of cases of COVID-19 infected patients in 
a region. Slightly more than half of our data flows from 
clinicians in states with more than 20,000 COVID-19 
cases, supporting the generalizability of the findings. In 
keeping with the observation that the ICU team member 
with the greatest time-based exposure is the bedside crit-
ical care nurse, this survey predominantly reflects nursing 
responses.

Compared to the earlier focus regarding specific kinds of 
ICU resources challenges—principally revolving around the 
availability of mechanical ventilators—this survey under-
scores a different set of concerns. Those include three broad 
groups: PPE, staff, and therapeutic agents, with the most 

critical need being PPE masks 
(N95 respirators). This seems 
justified given that the global 
monthly requirement for 
gloves and masks is 76 mil-
lion and 89 million, respec-
tively, according to the World 
Health Organization (6). The 
United States was expected to 
need 3.5 billion N95 respi-
rators to meet the needs for 
patient care at the height of 
the pandemic despite having 
only a fraction of that avail-
able in the Strategic National 
Stockpile (7). The Food and 
Drug Administration pro-
vides conservation recom-
mendations for institutions to 
consider (8). Given the trans-
missibility of SARS-CoV-2 as 
a respiratory pathogen, mask 
shortage concerns are antici-
pated. Unexpectedly, the 
respondents to this survey did 
not identify ventilator short-

age as an immediate concern. These data contrasts to the ex-
perience in overwhelmed sites like New York City (NYC) for 
whom invasive ventilator shortage has been a reality. To wit, 
4,000 devices were sent from the secure national stockpile to 
NYC to help offset their device shortage. Our data clearly re-
flect the influence of non-NYC practice locations.

Utilization rates for the range of ICU supplies provide 
insight into the tension between existing, and replenishable, 
supply compared to how rapidly those supplies are used. 
Prior to SARS-CoV-2 infected or suspected patient care, 
estimates may have more reflected models than empirically 
derived determinations. In the wake of the SARS-CoV-2 U.S. 
spread, anticipated supply concerns are more firmly rooted 
in practical experience. For this specific respondent group 
of principally bedside ICU team members, personnel, ther-
apeutic agents, AIIR capacity, and ventilators were antici-
pated to be in short supply as pandemic care continued. 
Staff concerns in particular likely reflect a multiplicity of 
influences including patient surge compared to available 
staff, staff inability to work due to immune compromise, 
staff exhaustion, and undoubtedly, realistic concerns re-
garding staff exposure to, and infection by SARS-CoV-2. 
Exposure may lead to quarantine, and infection may lead 
to care within the very unit within which one previously 
provided care.

It is these observations, writ large across headlines and 
within one’s critical care unit that gives rise to near uniform 
concerns regarding transmission of SARS-CoV-2 to mem-
bers of one’s household. Direct care activities and especially 
those related to airway care, as opposed to presence in the 

Figure 3. ICU critical needs for coronavirus disease 2019 (COVID-19) pandemic. PPE = personal protective 
equipment.
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TABLE 3. Coronavirus Disease 2019 Pandemic Challenging Aspects of Care

ICU Clinician Responses Count (%)

Most challenging aspects of routine care when managing COVID patients in ICU: Choice 1, n = 7,527

  Staff safety to minimize personal risk 2,323 (30.9)

  Maintaining adequate staff to patient ratios 1,370 (18.2)

  Minimizing room entry 1,318 (17.5)

  Ventilator/oxygen adjustments 568 (7.5)

  Airway management and suctioning 561 (7.5)

  Pump/alarm management 474 (6.3)

  Communicating with the families 349 (4.6)

  Providing personal hygiene care to patients in isolation 170 (2.3)

  Other 118 (1.6)

  Blood test laboratory sampling 102 (1.4)

  Making decisions about which patient gets the available resources 101 (1.3)

  Medication administration 73 (1.0)

Most challenging aspects of routine care when managing COVID patients in ICU: Choice 2, n = 7,502

  Staff safety to minimize personal risk 1,471 (19.6)

  Minimizing room entry 1,430 (19.1)

  Maintaining adequate staff to patient ratios 892 (11.9)

  Communicating with the families 771 (10.3)

  Pump/alarm management 762 (10.2)

  Airway management and suctioning 595 (7.9)

  Ventilator/oxygen adjustments 513 (6.8)

  Providing personal hygiene care to patients in isolation 366 (4.9)

  Making decisions about which patient gets the available resources 226 (3.0)

  Blood test laboratory sampling 182 (2.4)

  Medication administration 177 (2.4)

  Other 117 (1.6)

Most challenging aspects of routine care when managing COVID patients in ICU: Choice 3, n = 7,483

  Minimizing room entry 1,172 (15.7)

  Communicating with the families 1,138 (15.2)

  Staff safety to minimize personal risk 1,086 (14.5)

  Maintaining adequate staff to patient ratios 751 (10.0)

  Pump/alarm management 706 (9.4)

  Airway management and suctioning 560 (7.5)

  Providing personal hygiene care to patients in isolation 499 (6.7)

  Ventilator/oxygen adjustments 472 (6.3)

  Making decisions about which patient gets the available resources 354 (4.7)

  Medication administration 288 (3.8)

  Blood test laboratory sampling 236 (3.2)

  Other 221 (3.0)

COVID = coronavirus disease.
n indicates the number of valid responses for that question.
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workplace, ranked highest in COVID-19 care challenges for 
bedside clinicians. These difficulties likely reflect care ren-
dered while in PPE that is not worn on a daily basis prior 
to the pandemic. Furthermore, the need for such PPE drives 
fear regarding viral transmission from the healthcare worker 
to their household. The greater the intensity of direct care 
experience, the greater the concern for transmission among 
respondents. Reports of healthcare clinician deaths due to 
COVID-19 further highlight the risk to ICU clinicians (9). 
Unsurprisingly, nurse scores were high with regard to con-
cerns about viral transmission. Respondent concerns re-
garding transmission of SARS-CoV-2 to members of one’s 
household are similar to those previously reported by other 
healthcare clinicians (10). In a recent survey of over 32,000 
nurses, the American Nurses Association reported that access 
to PPE remains a top concern with nearly nine-out-of-10 
nurses expressing fear regarding returning to work on the 
basis of lack of sufficient PPE (11).

Viral transmission mitigation strategies were varied 
but focused on common themes: reducing viral burden 
on clothing, immediate hygiene measures upon returning 
home, and some measure of distancing from family mem-
bers either transient or durable. In the extreme form, some 
clinicians lived apart from their family members either in a 
separate space in the same home or at an alternate location, 
including in the family recreational vehicle. Although many 
measures seem prudent and are easy to embrace, the need 
to engage in those measures uniformly generates stress. 
This particular stress burden, which does not generally ac-
company usual, pre-pandemic critical care is substantially 
different in intensity. The impact of the duration of sus-
tained stress on the critical care workforce merits careful 
surveillance, facility and professional society attention, and 
the articulation of mitigation and perhaps rescue strategies 
to preserve frontline critical care clinician health and field 
longevity.

The survey has several important limitations. The survey 
used convenience sampling and the results cannot, therefore, 
be generalized. Respondents may over or under-represent the 
population of ICU clinicians. The majority of respondents 
were nurses, which may decrease the applicability of the data 
to other members of the team. However, the reasonable con-
cordance of nurse driven data with that of other respondents 
suggests that the perspectives and concerns of the ICU clini-
cian respondents are sufficiently similar to one another. The 
data obtained are insufficiently granular to parse on the basis 
of contact or care with another healthcare worker who has 
contracted SARS-CoV-2 infection, or succumbed to it. There 
is an insufficient number of respondents to analyze data at 
the state and city level to glean regional variations such as 
the perception of ventilator shortages from within these 
datasets. However, this survey was not intended to assess 
resource numbers or shortages, but rather how clinician 
perceptions of resource challenges could be prioritized and 
what they believed is anticipatable in the future based upon 
their direct care experiences. We did not assess the impact of 

stress on clinicians, nor what measures they had embraced to 
reduce their stress and their effectiveness. Such inquiry will 
be important, however, as this is unlikely to be the last pan-
demic our nation faces.

CONCLUSIONS
Data garnered after ICU clinician experience with COVID-
19 positive or presumed positive care identifies key priority 
areas for facility attention. These include PPE, specifically 
N95 respirators, therapeutic agents, personnel, negative 
pressure room supply, and ICU bed volume. High intensity 
concerns regarding healthcare worker safety from viral in-
fection, and in particular, viral transmission risk to house-
hold members is common among frontline critical care 
clinicians. Taken together, sustained concerns regarding 
resource adequacy coupled with those of clinician and 
family member safety have substantially augmented the 
reported personal stress levels in those who have provided 
direct COVID-19 patient care. Implementing measures 
such as priority COVID-19 testing for healthcare work-
ers may help to decrease the levels of personal stress and 
concern. Stress mitigation and healthcare worker rescue 
should be a priority for healthcare facilities, healthcare 
systems, and medical professional organizations in concert 
with one another.
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