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Synopsis

Tele-ICUs are a relatively recent innovation to deal with several issues such as ICU personnel 

shortage and improving care. In tele-ICUs, clinical teams monitor ICU patients remotely and 

support clinicians in multiple ICUs. The tele-ICU and ICU clinicians function as virtual teams. 

Little is known how these virtual teams function and what challenges they encounter. We 

examined the challenges from the perspective of nurses in a tele-ICU. We used a case study design 

and conducted interviews with 10 tele-ICU nurses. The nurses encounter several challenges in 

interacting with the multiple ICUs that they monitor remotely and have developed a range of 

strategies to cope with these challenges.
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INTRODUCTION

Intensive care units (ICUs) are highly complex organizations where lives are hanging by a 

thread. Approximately 400,000 to 500,000 people die each year in American ICUs 1,2. The 

highly complex environment and large responsibilities put a burden on ICU staff. There is a 

shortage of ICU personnel 3–7, and in the past decades, the number of critical care beds has 

increased while the number of hospitals offering critical care services has decreased. Tele-

ICUs may be a solution for the shortage of ICU personnel. In a tele-ICU, patients are 

monitored remotely by physicians and nurses trained in critical care. A tele-ICU nurse can 
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monitor up to as many as 50 ICU patients in different ICUs and hospitals. Tele-ICU nurses 

use the most recent technology that provides access to patient information as well as video 

and audio links to patient rooms. Tele-ICU physicians and nurses collaborate with 

physicians and nurses in the ICUs in what can be considered virtual teams. We know little 

about the collaboration between staff in the tele-ICU and ICUs in this type of virtual team. 

Tele-ICUs are virtual teams that pose unique challenges because of their dynamic fluid 

membership: tele-ICU nurses and physicians have to deal with many ICUs simultaneously 8. 

In this paper, we describe the work system barriers experienced by tele-ICU nurses and 

identify strategies tele-ICU nurses use in dealing with these barriers. We also explore the 

negative or positive consequences of strategies.

BACKGROUND

Tele-ICUs are units where intensivists and nurses provide 24/7 care, support and advice 

from a distance to remote ICUs. Various forms of health information technology (IT) are 

used to support the sharing of information between the tele-ICU and the ICUs. Technologies 

allow tele-ICU intensivists and nurses to monitor patients, to observe patients and medical 

devices in the patient room though a camera, and to communicate with ICU nurses and 

providers. Several studies provide a detailed description of the evolution of the tele-ICU, the 

tele-ICU organization, and tele-ICU nurses’ activities 3,7,9–13. Tele-ICUs are a relatively new 

phenomenon; but the “oldest” tele-ICU has already been in existence for more than 15 years 
3. Nearly 10% of patients in American ICUs are currently monitored by tele-ICUs 9.

The tele-ICU team can be comprised of multiple clinicians: board-certified intensivists, 

critical care nurses, clerical personnel and, in some instances, a pharmacist. Personnel in the 

ICU (including residents on duty in the ICU) receive instructions or guidance from the tele-

ICU staff and may have the opportunity to learn new skills and knowledge 14. Tele-

monitoring is crucial to the tele-ICU model. Personnel in the tele-ICU receive patient data in 

real time and, therefore, can detect trends in patient status; they can then alert personnel in 

the ICU 15.

Tele-ICU physicians and nurses work at workstations that are commonly composed of 

multiple monitors, a two-way camera, microphone, and a high-speed dial phone. Clinical 

data captured about the ICU patient are directly streamed to the tele-ICU. Tele-ICU 

clinicians are dependent on information communicated over the phone or entered into the 

computer from the bedside to inform them on the current state of the patient. They monitor 

numerous clinical indicators, such as blood pressure, heart rate, ventilator settings, and 

oxygen saturation. Other data such as patient care plans, labatory results, and X-rays are 

electronically sent or faxed to the tele-ICU. Most tele-ICU software uses “smart alarms” to 

alert the clinicians to possible significant changes in patient status.

Tele-ICU Literature

Most studies on the tele-ICU have focused on clinical and financial outcomes 16–22. Several 

studies have reported that implementation of an ICU telemedicine program can improve 

clinical care outcomes (e.g., reduced length of stay, reduced mortality, reduced 
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complications) and reduce healthcare costs 16,19–24. However, other studies have failed to 

confirm some of these positive outcomes 25–28.

The study by Anders and colleagues 15 focuses on the functions of the tele-ICU. The 

researchers performed 40 hours of observation of eight tele-ICU nurses and one tele-ICU 

physician in one tele-ICU. Results showed that the tele-ICU fulfills three functions: (1) 

anomaly response: tele-ICU nurses processed information related to alerts and alarms and 

contacted other staff in the tele-ICU or the ICU if they perceived the need for follow-up or 

action; (2) access to specialized expertise: experienced tele-ICU nurses were observed to 

mentor junior ICU nurses; ICU nurses had access to expertise and experience of the tele-

ICU nurses thereby augmenting their knowledge base; and (3) sense-making: tele-ICU 

nurses can make sense of what is happening with patients because they have access to many 

sources of data and have the resources (time, expertise) to synthesize the data. Research on 

tele-ICUs is limited; in particular nursing issues related to tele-ICU have been overlooked 29. 

Few studies have explored how tele-ICU nurses deal with multiple interactions across varied 

ICUs and hospitals 30,31. We need to know more about the work system barriers experienced 

by tele-ICU nurses, as well as the strategies they use to deal with these barriers and their 

consequences.

METHODS

Study design

We used a case study design to investigate work system barriers experienced by tele-ICU 

nurses and strategies they use to deal with multiple ICUs 32,33. A case study can be defined 

as a research strategy and an empirical inquiry that investigates a phenomenon within its 

real-life context, using multiple data collection instruments. We used various methods 

(observations, interviews, surveys and field notes) to collect data in the tele-ICU. In this 

paper we focus on the analysis of interview data.

Setting/sample

The participating tele-ICU has been in existence since 2003 and monitors 260 beds in 15 

ICUs of 6 different hospitals. The tele-ICU employs totally 42 nurses and 20 physicians in 

different shifts. On average, a tele-ICU nurse monitors 45 beds. We interviewed 10 tele-ICU 

nurses who volunteered to participate in the study.

Data collection instrument

We used a semi-structured interview guide (see http://cqpi.wisc.edu/wp-uploads/2016/07/

Tele-ICU_Nurse_Interview_Guide.pdf for the interview guide). The interviews addressed 

the following topics: a typical day in the tele-ICU; tools and software used; interaction with 

multiple ICUs; how to deal with crisis situations; communication between tele-ICU and 

ICU; relationship with ICUs; trust in relationships with ICUs; and quality of care. In this 

paper we examine work system barriers experienced by tele-ICU nurses in dealing with 

multiple ICUs. The questions asked included: “What are the challenges of interacting with 

multiple ICUs”? We used additional prompts such as: “Why is it easy? – Could you give us 

specific examples?’; Why is it difficult? – Could you give us specific examples”? The 
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interviews lasted about one hour. Interviews were audio-recorded, transcribed and made 

anonymous to protect confidentiality of the interviewees. The study was approved by the 

Institutional Review Board of the University of Wisconsin – Madison.

Data analysis

Interview data were analyzed using the qualitative data analysis NVivo© software. The 

transcripts of the interviews were imported in NVivo© and were coded to answer the 

research question. We took several steps to analyze the data. First, we identified barriers and 

strategies used by tele-ICU nurses to deal with the barriers. This initial coding was 

performed on two interview transcripts. Over several team meetings, we discussed the 

coding, and began to create nodes (major categories of interview text based on their content 

similarities and unique relationships) for the three major topics related to our research 

objective: work system barriers, strategies to deal with the barriers, and consequences of the 

strategies. The researchers then coded the text in NVivo© and identified barriers, strategies 

and consequences, while keeping track of the nodes, their definitions and examples. Finally, 

we created three matrices to link (1) barriers and strategies, (2) strategies and consequences, 

and (3) barriers and consequences. We also computed frequencies for each barrier, strategy 

and consequence. When a nurse mentioned a specific topic several times during the 

interview, the topic was counted as one. The minimum number of times a topic is mentioned 

is 1 (one nurse); and the maximum is 10 (10 nurses mentioned it).

RESULTS

Barriers

The 10 tele-ICU nurses mentioned a total of 166 barriers in dealing with multiple ICUs. The 

barriers were categorized in 6 main categories: barriers with regard to the particular 

characteristics of the different ICUs; barriers with regard to patient care; barriers with regard 

to the relationship between the ICUs and the tele-ICU; barriers with regard to the 

technology; barriers associated with the organization of the tele-ICU; and barriers in the 

tasks of tele-ICU nurses. Results are summarized in Table 1.

Strategies

Tele-ICU nurses mentioned 98 instances of strategies in dealing with the barriers; those were 

categorized in 14 major strategies. Table 2 shows data for strategies.

Consequences

Although we did not explicitly ask about possible consequences of dealing with barriers in 

interacting with multiple ICUs, nurses reported a total of 25 instances of consequence that 

were categorized into 12 major categories (see Table 3).

Relationships between barriers, strategies, and consequences in interacting with multiple 
ICUs

The relationships between barriers, strategies and consequences are displayed in Figure 1. 

Only the main data are shown in Figure 1 in order to facilitate reading and comprehension of 
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the graph. Barriers were included if they were mentioned by at least 5 tele-ICU nurses; 

strategies if they were mentioned by at least 4 nurses; and consequences if they were 

mentioned by at least 2 nurses. Relationships between barriers and strategies were included 

if they were mentioned by at least 3 nurses.

DISCUSSION

Results of our analyses on barriers experienced by tele-ICU nurses in dealing with multiple 

ICUs show a range of barriers, strategies and consequences. Most comments about barriers 

concern the relationship of the tele-ICU with the ICUs (see Table 1). A lot of ambiguity and 

sometimes conflict can occur because the ICUs are not familiar with the tele-ICU and its 

staff or do not understand the purpose of tele-ICU (mentioned by 10 nurses). We also found 

limited trust between the tele-ICU and the ICUs (N=8); limited acceptance and use of the 

tele-ICU by the ICUs (N=9); and –on the tele-ICU side-also lack of familiarity with staff in 

the different ICUs. All of this can result in poor communication (N=6) and even conflict 

(N=6).

A second major category of barriers is created by the large diversity in the different ICUs 

monitored by tele-ICU nurses. The tele-ICU monitors a total of 15 ICUs in 6 different 

hospitals. This variety in ICUs (mentioned 7 times) implies that tele-ICU nurses deal with a 

large variety of ICU staff (N=8), variety in the experience of ICU nurses (N=5), and a 

variety of ICU protocols and care processes (N=6). The tele-ICU nurses, although all trained 

as ICU nurses themselves, often have limited experience in some types of ICUs (e.g., 

cardiac ICU in an urban hospital). Tele-ICU nurses have to deal with different kinds of 

hospitals (teaching, academic etc.) and different ICUs (open and closed ICUs, cardiac, 

medical, surgical, neurological, special, etc.) within these hospitals. Apart from differences 

in ICU type, ICUs may have different care processes, protocols, health IT applications and 

medical devices. All of these differences can, on one hand, be an interesting challenge and 

provide opportunities for tele-ICU nurses to learn new things; but on the other hand, these 

differences can be confusing 34.

A third major barrier in the interaction with multiple ICUs is the way the job of a tele-ICU 

nurse is designed. Tele-ICU nurses mention high mental workload (N=10), have occasional 

problems with the long 12-hour shifts that require them to stay vigilant for a long time 

(N=3), and are often interrupted in their activities (N=9). Tele-ICU nurses can monitor up to 

50 ICU patients, and are often interrupted with requests from (nurses in) the ICUs that they 

monitor, and from colleagues (both physicians and nurses) in the tele-ICU. Part of the high 

workload is the large volume of patients being admitted and discharged. That makes it 

sometimes difficult to keep track of what is happening with patients and contribute to high 

cognitive workload (N=9).

Tele-ICU nurses developed a wide range of strategies to deal with the different barriers (see 

Table 2). We linked the strategies to barriers (see Figure 1). Tele-ICU nurses “react” to 

barriers using different strategies, e.g., by facilitating communication, providing support, 

organizing information, and asking for or finding additional information.
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Evidently, if tele-ICU nurses can facilitate communication with the ICUs, this strategy can 

help in reducing or mitigating problems with the relationship with the ICUs 8,35. If the ICU 

staff realizes that the tele-ICU is there to help and assist them, instead of being “Big 

Brother” and controlling what they do, that may improve the relationship 7. However, it is 

interesting to note that tele-ICU nurses still have to rely on these strategies, even after being 

in existence for 6 years. The large variety in ICU characteristics, ranging from differences in 

perspectives on patient care to a variety in care processes and protocols to a variety of staff 

and equipment, and the subsequent high cognitive workload prompt tele-ICU nurses to 

organize and prioritize the information that they need. With regard to the strategy of 

organizing and prioritizing information (N=10), most tele-ICU nurses use paper notes (with 

color codes) to keep track of what they were doing when they were interrupted. Many of 

them use these paper notes for the handoffs. In dealing with simultaneous dynamic 

relationships with multiple ICUs, tele-ICU nurses use a large range of strategies to deal with 

multiple challenges.

Strategies are often helpful with more than one type of barriers. As shown in Figure 1, the 

strategy of asking for information is used by tele-ICU nurses to deal with barriers related to 

patient care issues as well as unfamiliarity with equipment. Tele-ICU nurses deal with 

barriers related to the ICUs’ lack of familiarity and knowledge of the tele-ICU and ICUs’ 

lack of acceptance of the tele-ICU by engaging in communication with the ICUs.

Finally, tele-ICU nurses mentioned a number of consequences of dealing with barriers (see 

Table 3). When strategies for certain problems are successful, this can result in improved 

relationships between the tele-ICU and ICUs and improved quality of care and patient safety 
14. However, when tele-ICU nurses cannot successfully cope with barriers, this can lead to 

frustration, stress, and other negative feelings 7,8.

Study Limitations

This study took place in one tele-ICU and, therefore, the generalizability of the results is 

limited. During the semi-structured interviews, we asked nurses about barriers they 

experienced in dealing with muliple ICUs. Probes and follow-up questions were used to ask 

nurses about how they dealt with strategies; but we did not explicitely and consistently ask 

them about potential consequences or outcomes. Therefore, data on consequences should be 

considered as exploratory. Further research is needed to deepen our understanding of the 

impact of barriers and strategies used by tele-ICU nurses to manage a large number of 

diverse ICUs.
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Key Points

• There is a shortage of intensive care personnel, both intensivists and critical 

nurses.

• This shortage can partly be remediated by implementation of tele-ICUs.

• The literature shows that tele-ICUs can have several benefits (improved 

clinical outcomes), but that the virtual collaboration between personnel in the 

ICUs that are monitored and the tele-ICU can be difficult.

• Tele-ICU nurses have to deal with many different hospitals, ICUs, ICU staff, 

health information technology, medical devices and protocols which makes 

their life difficult. This lack of familiarity can cause all kind of barriers and 

tele-ICU nurses have to develop strategies to deal with these barriers.
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Implications for nursing practice?

Several of the recommendations below pertain to the concept of “familiarity breeds 

trust”. Results of this study have shown that unfamiliarity with and the variety in ICUs, 

ICU staff, ICU processes and procedures, and ICU technology are related to many of the 

barriers in the work of a tele-ICU nurse.

When implementing the tele-ICU:

• Include ICU clinicians in an early stage in the design and implementation of 

the tele-ICU

• Build support for tele-ICU coverage before roll-out

• Designate an ICU champion

• If possible, have personnel of the tele-ICU and the ICUs that are to be 

monitored meet each other. Face-to-face contact reduces many of the barriers 

that we have found in this study

• Install 2-way (instead of one-way) cameras

After having implemented the tele-ICU

• If possible, continue to organize meetings in which tele-ICU personnel and 

ICU personnel can meet. Face-to-face contact reduces many of the barriers 

that we have found in this study

• If possible, make a visit to the tele-ICU as part of the educational program for 

physicians and nurses. Often a visit to the tele-ICU results in a better 

understanding of what the tele-ICU exactly does (and what it does not do).

• Evidently, tele-ICU personnel would be benefit greatly from standardization 

in the ICUs that they monitor. However, in many (but not all!) cases tele-ICUs 

monitor ICUs in separate health systems that use different technology (e.g. 

EHRs, smart pumps, etc.) and processes, which makes a standardized 

approach very difficult. However, within healthcare organizations that have 

several hospitals and ICUs, processes and technolgy can be standardized with 

often very positive outcomes 36. And tele-ICU implementation itself often has 

some standardization of care as a result 35.

• Some of the procedures with regard to communication with the ICUs that are 

monitored can be standardized. This creates clearer expectations about 

responsibilities of the personnel in the ICU and in the tele-ICU.

• Another form of standardization can be achieved by designing policies and 

procedures for the use of the in-room cameras, speakers, and microphones 37. 

The use of this technology often results in a feeling of “Big Brother is 

watching me” in ICU rooms.
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• Hiring tele-ICU nurses who have worked or a still working part-time in the 

ICUs that are monitored does improve the relationship between nurses in the 

tele-ICU and ICU and increases trust and satisfaction 8.

• Since 2011 tele-ICU nursing is recognized as a professional specialty and 

nurses working in the tele-ICU can get a CCRN-E certification 38. Being a 

tele-ICU nurse indeed requires specific skills and knowledge to be able to 

provide care at a distance. Recognizing the difficulties that virtual teamwork 

can generate, such as having to cope with a large variety of ICU 

characteristics and the lack of amiliarity with the ICU context, but trying to 

establish relationships and trust with the nurses in the ICUs requires effort 

from tele-ICU nurses. They should be made aware of these (potential) 

problems and trained in how to cope with the problems of virtual teams.
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Figure 1. 
Relationships between barriers, strategies and consequences in dealing with multiple ICUs.
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Table 2

Strategies used by tele-ICU nurses in dealing with barriers

# Strategies Description # of nurses

1 Adapt to ICU The tele-ICU nurse has to adapt the way they deal with ICU staff, so they can be more 
receptive to the tele-ICU.

7

2 Anticipate or prevent problems Tele-ICU nurse anticipate problem and take action to prevent problems. 8

3 Ask for (additional) information The tele-nurse asks for (additional or specific) information from ICU staff to assess 
changes in patient conditions, ICU protocols, ICU equipment, when tele-ICU nurse 
cannot find information on the flow sheet.

7

4 Ask for support The tele-ICU nurse asks for help and support from their colleagues in the tele-ICU in 
order to handle multiple ICUs.

9

5 Check information The tele-ICU nurse checks to make sure that the patient information that s/he has is 
correct

4

6 Facilitate communication The tele-ICU nurse performs actions that may improve relationships and 
communications with ICUs.

10

7 Figure out The tele-ICU nurse tries to figure out how to work with different ICUs, different 
EHRs and different ICU nurses (i.e. how to communicate with them).

6

8 Obtain and search for 
(additional) information

The tele-ICU nurse obtains and searches for (additional) patient related information 
without interacting with ICU staff.

8

9 Organize information and tasks The tele-ICU nurse better organizes the available patient information in order to help 
him/her deal with multiple patients. For example, tele-ICU nurse uses paper notes to 
keep track of patient, uses a mental checklist to remember what to come back to after 
getting interrupted.

10

10 Prioritize The tele-ICU nurse makes active decisions on what problem to tackle first. For 
example, when there are a lot of admissions, tele-ICU nurse needs to prioritize which 
patient to handle first.

4

11 Provide support The tele-ICU nurse provides informational or emotional support to ICU nurses or tele-
ICU nurses to help them taking care of patients.

10

12 Share information The tele-ICU nurse shares information (such as standardized protocol) with ICUs. 4

13 Take little or no action The tele-ICU nurse does not interact with ICU nurses because of lack of ICU 
acceptance.

4

14 Workaround problem The tele-ICU nurse works around the problem. For example, the tele-ICU nurse uses 
password cheat sheets to help him/her remember the passwords, the tele-ICU nurse 
tricks the system to log in

9
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Table 3

Consequences of dealing with barriers experienced by tele-ICU nurses

# Consequences Description # of nurses

1 Additional workload The tele-ICU RN experiences additional workload. 1

2 Delay in patient care Care provided to an ICU patient is delayed (e.g., delay in assistance, delay in 
switching between patients).

1

3 Error Tele-ICU RN makes error when she deals with multiple ICUs. For example, tele-
ICU RN entered information into the wrong patient chart or missed alerts.

1

4 Improved patient care The care provided to the ICU patient is improved. 1

5 Improved relationship between 
tele-ICU and ICU

The relationship between the tele-ICU and ICU is improved (e.g., more information 
provided, experience of RN aids credibility)

5

6 Increased knowledge about 
patient by tele-ICU

The tele-ICU RN has additional knowledge about the patient, e.g., because of 
increased communication with the ICU

1

7 No impact on patient care There is no impact on care provided to the ICU patient 1

8 Poor communication Communication between the ICU and tele-ICU RN is negatively affected 1

9 Feeling bad Tele-ICU RN feels bad about her work in the tele-ICU or bad because of lack of 
acceptance by ICU RN

3

10 Frustrating Frustration is experienced by the tele-ICU RN. 4

11 Stressful Stress is experienced by the tele-ICU RN 3

12 Time consuming The tele-ICU spends more time performing tasks (e.g., finding information, 
navigating systems, logging in).

1
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