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Abstract 

Background: Coronavirus disease (COVID-19) has led to changes in how healthcare is delivered. Here, through 
the administration of surveys, we evaluated telehealth use and views in US intensive care units (ICUs) during the 
pandemic.

Methods: From June 2020 to July 2021, voluntary, electronic surveys were provided to ICU leaders of Johns Hopkins 
Medical Institution (JHMI) hospitals, members of the Neurocritical Care Society (NCS) who practice in the US, and Soci-
ety of Critical Care Medicine (SCCM) members practicing adult medicine.

Results: Response rates to our survey were as follows: 18 of 22 (81.8%) JHMI-based ICU leaders, 22 of 2218 (1.0%) NCS 
members practicing in the US, and 136 of 13,047 (1.0%) SCCM members. COVID-19 patients were among those cared 
for in the ICUs of 77.7, 86.4, and 93.4% of respondents, respectively, in April 2020 (defined as the peak of the pan-
demic). Telehealth technologies were used by 88.9, 77.3, and 75.6% of respondents, respectively, following the start of 
COVID-19 while only 22.2, 31.8, and 43.7% utilized them prior. The most common telehealth technologies were virtual 
meeting software and telephone (with no video component). Provider, nurse, and patient communications with 
the patient’s family constituted the most frequent types of interactions utilizing telehealth. Most common reasons 
for telehealth use included providing an update on a patient’s condition and conducting a goals of care discussion. 
93.8–100.0% of respondents found telehealth technologies valuable in managing patients. Technical issues were 
noted by 66.7, 50.0, and 63.4% of respondents, respectively.

Conclusions: Telehealth use increased greatly among respondents following the start of COVID-19. In US ICUs, tel-
ehealth technologies found diverse uses during the pandemic. Future studies are needed to confirm our findings.
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Introduction
The pandemic caused by coronavirus disease 2019 
(COVID-19), the infectious disease due to the novel 
coronavirus SARS-CoV-2, has caused drastic changes 
in medical institutions around the world. In addition to 
necessitating an increase in intensive care unit (ICU) 
capacity and personal protective equipment resources 

[1], new hospital policies were put into place, such as vis-
itor restrictions [2] and the reduction of in-person out-
patient appointments [3]. Implications of the latter two 
changes included modifications in how communication 
occurred among providers, patients, and families, and 
use of telemedicine increased significantly, particularly 
in the outpatient setting [4]. Fortunately, technology has 
come a long way over the past few decades: Devices such 
as smart phones and tablets as well as computer pro-
grams permitting audio-visual capabilities provide mul-
tiple possible ways to facilitate communication. Notably, 
Medicare and other insurance providers had begun cov-
ering for inpatient (including ICU) services during the 
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pandemic making telehealth in the ICU even more fea-
sible [5].

Use of telemedicine in the intensive care unit during 
the COVID-19 pandemic is important to study – espe-
cially since this is a setting in which provider-patient 
communication is often hindered due to intubation 
and/or severity of illness and where fast-paced changes 
in clinical status require streamlined communication 
among providers, families, and (to the extent possible) 
patients. While this use has been noted in the literature 
(for example, [6–10]) to our knowledge this is the first 
survey-based study on this topic that was intended to 
capture attitudes and uses of telehealth technologies by 
ICU providers on at least a national scale.

Materials and methods
This was a 3-part study that included surveying (1) 
ICU leaders of the 5 major medical centers within the 
Johns Hopkins Medical Institution (JHMI; includes The 
Johns Hopkins Hospital, Johns Hopkins Bayview Medi-
cal Center, Howard County General Hospital, Sibley 
Memorial Hospital, and Suburban Hospital), (2) all US-
based Neurocritical Care Society (NCS) members, and 
(3) members of the Society of Critical Care Medicine 
(SCCM) who practice adult medicine.

The survey was created in SurveyMonkey, titled “Sur-
vey on Telehealth Use in the ICU” (with the abbrevia-
tions NCS and SCCM added for the surveys distributed 
to each of these groups), and electronically distributed 
from June 2020 to July 2021. The survey instrument 
asked the following questions of participants: their pro-
fessional role in the ICU, hospital at which they work 
(JHMI survey only), hospital setting in which they work 
(e.g., academic medical center, community hospital; NCS 
and SCCM surveys only), average daily patient census 
in their ICU, which patient populations their ICU cared 
for during the peak of the pandemic (defined as April 
2020; answer choices included COVID-19 patients, non-
COVID-19 patients, or both), whether their ICU used 
telehealth prior to the pandemic, whether their ICU has 
used telehealth technologies since the start of the pan-
demic, types of telehealth used since the start of the pan-
demic (e.g., telephone without video component, virtual 
meeting software, Facetime or WhatsApp), the types of 
interactions telehealth has been used for since the pan-
demic began (e.g., nurse to provider, nurse to patient’s 
family, patient to patient’s family), reasons telehealth has 
been used since the start of the pandemic (e.g., update 
on patient condition, consent for procedure, goals of 
care discussion), whether they experienced any tech-
nical issues, whether they feel telehealth technologies 
have been valuable in taking care of patients during the 

pandemic, whether they feel it will be useful to continue 
using telehealth technologies after hospital visitor restric-
tions are lifted, whether they feel telehealth technologies 
may create distrust among communicating parties due to 
not being able to communicate in person, and whether 
they would be interested in learning more about how tel-
ehealth could be used in their ICU.

A pilot survey was initially provided to 2 physicians 
(Drs. Steuernagle and Ziai), then following their feedback 
the survey was revised before first being sent to JHMI 
ICU leaders (June through July 2020) followed by NCS 
members (September through October 2020) and then to 
SCCM members (May through July 2021). Recruitment 
for the survey included posting on a centralized Johns 
Hopkins website and on the NCS website, sending emails 
to the leaders of JHMI ICUs informing them of the study, 
and an email sent to the target SCCM population. There 
was no other contact with participants.

Following return of the surveys, results were com-
piled for each part of the study (Supplemental Tables 1, 
2 and 3). Statistics were computed by SurveyMonkey 
and included absolute numbers of responses per answer 
choice and frequency of answer choice. The response rate 
for each survey was also calculated (number of received 
surveys divided by number distributed).

Results
Eighteen of 22 JHMI-based ICU leaders (81.8%) 
responded to the survey as did 22 of 2218 (1.0%) US-
based NCS members and 136 of 13,047 (1.0%) SCCM 
members who practice adult medicine. The majority of 
respondents were medical/critical care directors (72.2%) 
in the JHMI survey; “other physicians” was the most 
frequent response in the NCS and SCCM surveys (45.5 
and 37.5%, respectively). ICU leaders from all 5 hospitals 
within JHMI responded to their respective survey (Sup-
plemental Table  1). The most common hospital setting 
was academic medical center in the NCS (77.3%; Sup-
plemental Table  2) and SCCM (53.7%; Supplemental 
Table 3) surveys. Most SCCM respondents were located 
in the US (89.7%). In April 2020, defined in our survey 
as the peak of the pandemic, the ICUs of 77.7, 86.4, and 
93.4% of respondents in the JHMI, NCS, and SCCM sur-
veys were caring for COVID-19 patients, respectively.

While prior to the pandemic 22.2, 31.8, and 43.7% of 
respondents used telehealth, in the era of COVID-19 
88.9, 77.3, and 75.6%, respectively, have used telehealth 
technologies (Fig. 1). A variety of telehealth technologies 
were used by respondents in all 3 surveys, but the most 
common were virtual meeting software followed by tel-
ephone (with no video component) (Fig.  2). Telehealth 
was used for a variety of types of interactions in the ICU, 
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with the most common being provider, nurse, and patient 
interactions with the patient’s family (Fig. 3). Communi-
cations using telehealth also occurred for multiple rea-
sons; most frequently these were to provide an update on 
a patient’s condition, conduct a goals of care discussion, 
and obtain consent for a procedure (Fig. 3).

Overall, telehealth technologies were seen as valuable in 
taking care of patients by 93.8 to 100.0% of respondents. 

75.1, 93.8, and 89.0%, respectively, felt it would be useful 
for their ICU to continue using telehealth technologies 
after hospital visitor restrictions are lifted. Nonetheless, 
technical issues with telehealth technologies were expe-
rienced by 66.7, 50.0, and 63.4% of respondents, respec-
tively. In addition, some respondents felt that telehealth 
may create mistrust due to not being able to communi-
cate in person (25.0, 12.6, and 21.3%, respectively).

Fig. 1 Percentages of “yes” responses to survey questions about having used telehealth prior to (“pre”) and after the start (“post”) of the COVID-19 
pandemic in the JHMI, NCS, and SCCM Surveys

Fig. 2 Types of telehealth used since the start of the COVID-19 pandemic among NCS (A) and SCCM (B) survey respondents
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Discussion
In this study, we found that response rates varied widely 
among the 3 surveys but that there were common 
themes: At the height of the pandemic the ICUs of most 
respondents included COVID-19 patients. In addition, 
telehealth was not used by the majority of respondents’ 
ICUs prior to COVID-19 but was utilized by most fol-
lowing the start of the pandemic. Categories of telehealth 
technologies, the types of interactions for which they 
were used, and the reasons for these interactions were 
generally consistent across all 3 surveys. Finally, while 
many experienced technical issues with telehealth and 
some had concerns regarding the potential to create mis-
trust by using telehealth, most respondents felt that these 
technologies were valuable in helping to manage patients 
and would be useful to continue utilizing in the future.

During the COVID-19 pandemic, use of telehealth 
expanded greatly. While a 2018 survey found that 
about 18% of physicians and < 10% of US residents had 
used telemedicine, this changed during the pandemic. 
Uptake was facilitated by providers being able to prac-
tice virtually in other states, improved reimbursement 
for telemedicine, audio-only visits being permitted, and 
Medicare and other insurers making telemedicine more 
financially accessible to patients [4, 11]. Approximately 

30% of total outpatient visits for 16.7 million people with 
Medicare Advantage or commercial insurance were com-
pleted using telemedicine from March 18–June 16, 2020 
[4]. A systematic review published early on in the pan-
demic found that telehealth improved the providing of 
health services, including both screening and monitoring 
of COVID-19 patients, conducting clinical research, and 
providing outpatient and inpatient services [12].

Use of telemedicine in the ICU setting during the 
COVID-19 pandemic has been investigated in some 
studies [6–10], and is important to examine due to hos-
pital visitor restrictions, lack of capacity to communi-
cate by many COVID-19 patients receiving mechanical 
ventilation and sedation [13, 14], and efforts by critical 
care teams to minimize exposure to COVID-19 [15]. In 
one of the more heartbreaking aspects of the pandemic, 
patients have unfortunately been left to die alone given 
the restrictions in place [13, 14], and non-COVID-19 
inpatients also have suffered from lack of communication 
with their families given hospital visitor restrictions [16]. 
To our knowledge a US-wide evaluation on use of tele-
medicine in the ICU setting during the pandemic had not 
been conducted prior to our study but is crucial given a 
differential distribution of critical care resources such as 
beds and personnel across the US [17–19].

Fig. 3 Types of telehealth interactions (A, B) and reasons for these interactions (C, D) since the start of the COVID-19 pandemic among NCS and 
SCCM survey respondents, respectively
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The results of our study suggest that telehealth can 
not only be implemented in many types of ICU settings 
in the US but further may be used to ameliorate some 
of the concerns discussed above. In fact, literature pub-
lished prior to the COVID-19 pandemic demonstrated 
that telemedicine in the ICU can lead to improved 
access to care, reduced length of stay, better ability to 
follow clinical guidelines, improved communication, 
educational opportunities, and likely cost savings [20–
22]. While our study did not specifically investigate 
financial and patient care-related outcomes, our results 
seem to confirm that telehealth may assist access to 
care and facilitate communication with families.

Though our experience during the pandemic now 
suggests that telemedicine can be an important adjunct 
to medical care, it is also apparent that with the expira-
tion of pandemic policies that permitted this telemedi-
cine expansion there will need to be further efforts to 
ensure continued access to telemedicine for patients 
[11]. While ICU care conducted via telehealth contin-
ues to be at least partly covered by Medicare [5] there 
remains uncertainty with regards to how long this cov-
erage will continue. For instance, two bills have recently 
been under discussion by the US Congress that would 
extend some of these flexibilities regarding telehealth 
that were introduced during the COVID-19 pandemic 
and help ensure the availability and feasibility of this 
communication modality to Americans [23, 24].

Limitations of the study include the fact that response 
rates to the NCS and SCCM surveys were low despite 
broad advertising thus subjecting results to selection bias. 
In addition, the survey was not approved by SCCM for 
several months thus the notations regarding mid-March 
and April in the survey may have been ambiguous as to 
year to some respondents though phrases such as “peak of 
the pandemic” and “Since the start of the COVID-19 pan-
demic” were used that likely helped make this distinction. 
Further, we did not investigate the relationship between 
telehealth and patient outcome in ICU patients as well as 
costs. In addition, while we did attempt to collect types 
and reasons for telehealth (which also included uses by cli-
nicians to manage patients), nonetheless we did not com-
prehensively investigate these aspects of telehealth in order 
to keep the survey short. Nonetheless, a major strength of 
our study is the large population to which the survey was 
sent and the fact that this is one of the only studies (to our 
knowledge) that investigates use of telehealth in the ICU 
setting across the US during the COVID-19 pandemic.

Conclusions
While response rates were lower for the NCS and 
SCCM surveys as compared to the JHMI-based survey, 
common trends of our broadly administered survey 

were that most ICUs cared for COVID-19 patients 
and most did not utilize telehealth prior to COVID-
19 while the vast majority did following the start of 
the pandemic. These technologies were generally seen 
as valuable and likely useful for the future. Telehealth 
may be an important tool in facilitating ICU care mov-
ing forward. Additional studies are needed to confirm 
and expand upon our findings as well as to evaluate the 
relationship between use of telehealth technologies in 
the ICU setting and outcomes including hospital costs.
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