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Abstract: Background: The use of Impella treatment has resulted in better survival in critically ill heart 

patients. Impella is an advanced heart pump used in, among other conditions, cardiogenic shock, and 

the use of this treatment is increasing. Intensive care nurses have a central role in this treatment and 

it is important to be professionally up-to-date. Studies show that more knowledge about intensive 

care nurses’ experience with Impella treatment is needed. Objectives: To explore critical care nurses’ 

experiences with intensive care patients undergoing Impella treatment. Methods: The study has a 

qualitative research approach. Data was collected through two focus group interviews with eight 

critical care nurses who had varied experiences with Impella. Knodel’s practical four step approach 

was used to analyze the data. Results: The study identified three main themes. The first theme 

describes the stressful and demanding situations for critical care nurses. The second theme concerns 

the lack of standard guidelines for treatment with Impella including practical and theoretical 

education for critical care nurses. The third theme describes how teamwork and the allocation of 

responsibilities reduces stress for the staff involved in the Impella treatment. Conclusion: There is a 

lack of procedures for practical and theoretical education. Impella treatment can be physically and 

psychologically stressful for the patients and critical care nurses. 

Keywords: critical care nurses (CCNs); Impella; intensive care nursing; intensive care unit (ICU); 

patient safety 

 

1. Introduction 

The use of Impella has increased in the last few years, thereby resulting in better survival in 

critically ill heart patients [1]. Patients with cardiogenic shock are among one of the groups 

experiencing significant benefits from this treatment that reduces ventricular activity and provides 

circulatory support[2]. Cardiogenic shock can lead to severe organ failure or death, and it occurs in 

up to 10% of patients immediately following an acute myocardial infarction. The mortality rates are 

estimated to be nearly 40% during the first month and 50% during the first year [3]. A recent study 

shows that treatment with Impella to patient with STEMI-related cardiogenic shock led to a lower 

risk of death than standard care alone [4]. 

Patients receiving Impella treatment is critically ill, and so Critical care nurses (CCNs) need 

special skills. This requires CCNs to keep up to date in order to carry out best practice treatments in 

addition to practical and theoretical education. It is essential that they hold a high level of competence 

and good skills in order to provide excellent and safe nursing. The CCNs lack of competence can 

compose a risk to the patient. Stress among the CCNs related to complex patient situations with 
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advanced technology can increase risk for errors [5]. The workday of CCNs is characterized by 

precision, intensity, high awareness, and the ability to prioritize [6]. According to Benner’s five step 

model for the nurse’s competence development an expert must have relevant experience and an 

intuitive and deep understanding of situations, which means that the nurse is confident and quick in 

her assessments [7]. Novices presented to this new advanced technology will depend on working 

according to rules and guidelines and may be limited by this. Patients undergoing treatment with 

Impella are often unstable, and the CCNs must be prepared for the worst-case scenario. Little is 

known about the CCNs’ experience with this new technology, and studies have shown that more 

knowledge about CCNs’ experience with intensive care patients undergoing treatment with Impella 

is needed [8]. Impella treatment is not described in the current curriculum for CCNs’ education, and 

almost all prior research is mainly related to the technology itself. 

The purpose of this qualitative study was to learn about the CCNs’ experience with intensive 

care patients undergoing Impella treatment. The findings from this study will increase the knowledge 

about CCNs’ experiences with Impella treatment and be helpful for nurses and other health 

professionals in planning the treatment and care of these patients. The results may also be helpful in 

planning the practical and theoretical education prior to implementing Impella in clinical practice. 

2. Materials and Methods 

2.1. Setting and Data Collection 

The study was conducted in an intensive care unit (ICU) at a University hospital. The head of 

the ICU invited all the critical care nurses in the unit based on the following inclusion criteria: 

qualified as CCNs and currently working in an ICU unit with experience with the Impella device. 

Information about the study was posted in the break room, and the staff members were informed 

about this study in a staff meeting. 

Two focus group interviews were conducted in a hospital conference room, including eight 

participants with four CCNs in each group and included men and women. Author 1 and 3, both 

intensive care master students, conducted the interviews. A pilot interview where the last author 

attended was performed to ensure that the questions rooted in phenomenology in the interview 

guide covered the aim of the study. The interview guide was adjusted accordingly. 

2.2. Participants 

Table 1. Overview of the informants. 

Participant Work experience as an intensive 

care nurse 

Experience with Impella 

A > 20 years Long experience  

B <5 years Moderate experience 

C >20 years Long experience 

D >20 years Long experience 

E <5 years Scarce experience 

F >20 years Long experience 

G <20 years Scarce experience 

H >20 years Long experience 

2.3. Data Analysis 

The data were analyzed using Knodel’s practical four step approach [9]. First, obtain an 

overview of the material by listening to the audio file, reading the transcription repeatedly, and 
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mapping and coding the transcription. The data is then coded and grouped under different main 

themes from the interview guide to ensure that those topics that are not a part of the guide are also 

included. Then, preliminary themes are transformed into a descriptive abstract of the group 

discussion. Finally, after considering the differences and similarities, more minor themes that the 

informants were most focused on were extracted. The coding as well as the identification of the 

themes were discussed between all female authors during the entire analysis. The qualitative research 

program, NVIVO, was used in the coding and organizing process of the qualitative data. 

3. Results 

Three main themes and several sub-themes were identified in this study and are presented in 

Table 2. 

Table 2. 

Themes Sub-themes 

Stressful and demanding situations Experiences of physical and psychological stress  

Need for continual observations to prevent and 

reduce complications  

Patients who are not sedated is challenging 

Lack of standard guidelines for treatment 

with Impella including education and 

training 

 

Teamwork and allocation of responsibilities 

reduces stress 

3.2. Experiences of Stressful and Demanding Situations 

The informants describe feelings of great responsibility when they care for patients with Impella. 

There is a need for continual observations to prevent and reduce complications, and patients who are 

not sedated is challenging. 

3.3. Experiences of Physical and Psychological Stress 

The informants point out that the combination of dealing with critically ill patients and being 

responsible for Impella treatment can be extra demanding. Sometimes, many alarms occupy their 

time, and the CCNs do not know why these alarms are initiated: 

“Yes, I always find it unpleasant when alarms are initiated, and you do not quite understand what 

the Impella device is doing. So when you get suction in connection with turning the patient over, 

you realize that it is because you are turning, but when it suddenly starts beeping for no reason, it 

is a bit like “ho,” what is this? Are we doing the right thing?” (B). 

These intensive care patients t need constant close attention. Sometimes, the CCNs experience 

that there is not enough time, which makes them afraid to unwillingly ignore essential issues. The 

informants expressed relief when the new shift arrived, and that the same nurse did not have to work 

double shifts. They often needed a new pair of eyes, as they sometimes see themselves blinded at the 
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end of the eight-hour shift. When they are alone with patients, the CCNs’ pulse can become relatively 

high. They must be alert and always prepared for the “worst-case scenario”. 

The informants emphasized the importance of being calm around the patient and pointed out 

that the body language of the CCNs is crucial for good nursing care: 

“The interpersonal aspect is the most important and so, of course, you have to know everything else 

as well, but it is significant for the patient. It is crucial for the treatment that the patient is calm and 

feels taken care of; that is perhaps the most crucial thing (H).” 

The CCNs expressed that they sometimes find themselves in challenging psychological 

situations because many of their patients do not make it through the treatment. It seems particularly 

hard for the nurses with limited experience. However, the informants pointed out that this patient 

group can be challenging, but they also find it satisfactory to use their competence. There is a need 

for continual observations to prevent and reduce complications. Several of these complications are 

very serious and can harm the patient or, in the ultimate consequence, lead to the patient’s death. The 

informants imply that the CCNs must know what is expected to “pick up” on the abnormal 

occurrences during Impella treatment. They work according to the ABCDE principle with every 

patient. If the patient is awake, the CCNs must ensure that the patient lies still and does not bend 

their foot: 

“It isn’t a once-an-hour check. It is more like a continuous check on the Impella pump itself, the 

patient, and the insertion site, and to ensure that it is in a good position.” (D). 

Some CCNs are afraid to change the patients’ position because of the risk of dislocation. In that 

case, the patients can develop complications, such as pressure ulcers and pneumonia, which can lead 

to a more extended hospital stay. Other complications are bleeding, dislocation, and ischemia in the 

foot. The patients often bleed from the insertion site due to the blood-thinning medication: 

“I have experienced standing at night and compressing a bleeding Impella patient for hours. It does 

bleed. Yes, I still remember the night shift I stood and compressed that Impella, and it was bleeding, 

really bleeding, and that was many years ago. I will never forget it” (D). 

Insufficient blood flow to the foot ischemia is another feared complication. One of the informants 

told about an unfortunate incident at night, which resulted in the amputation of the patient’s foot. 

Sometimes, it can be difficult for the nurse to find the foot pulse to ensure good circulation, even 

using an ultrasound device, Doppler. According to the informants, dislocation is one of the most 

feared complications: 

“So that is something I have got in the back of my mind, that the dissolution thing, if certain things 

happen, can have quite dramatic consequences if things go wrong.” 

One of the CCNs mentions an episode where the Impella dislocated and slipped out four cm 

during transport, and the pump started to alarm. The doctors assumed that the patient had received 

too little fluid. Therefore, the patient got more fluid, but without effect. 

3.4. Patients Who Are Not Sedated Are Very Challenging 

The CCNs expressed that they are more alert when patients are awake versus those who are 

sedated: 

When you have a sedated person, you have much more control over whether they move on that foot. 

Then, it is under control. You do not have to be responsible and be afraid of it all the time (D). 

The informants discussed a patient getting out of bed and the pump dislocated. After this 

unfortunate incident, continuous observations were implemented for all intensive care patients 

receiving Impella treatment, and the CCNs’ are very happy for this action: 

“If they suddenly wake up, it is almost scary. They do not know where they are; they are confused.” 

(C). 
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Nevertheless, the informants elaborate that they would rather sedate the patient lightly than put 

them on a ventilator because of the risk of complications. They also emphasize the advantages of 

having the patient awake, such as the opportunity for patients to give feedback. 

“Then, the patient can tell me that their foot is very painful and very cold, which is something you 

cannot do when you are sedated.” (H). 

Awake patients have different needs than sedated patients: 

I had someone who was scared to death when she was lying with Impella, and she was just 

wholly awake. She just held me and clung to me. I could not leave, do my job, or make observations 

(B). 

Some of the awake patients become confused and delirious. According to the CCNs, they 

experience patients becoming delirious or psychotic due to strict restrictions. The patients must lie 

still and cannot move as they want to and the longer the patients are treated with Impella, the more 

impatient they become. The CCNs spend much time informing, explaining, and occasionally arguing 

with the patient as to why they still have the pump and that it is in their best interest: 

“Yes, it is like, it is actually a bit of torture or psychological torture. You cannot turn around, and 

you can bend your foot. And then you have to lie flat day after day after day after day.” (E). 

Most of the patients want to cooperate, but the patients can forget and unconsciously bend their 

feet. The patient may also reach a point where they cannot cooperate anymore and get an intense 

urge to move. 

3.5. Lack of Standard Guidelines for Treatment with Impella Including Education and Training 

The first intensive care patients receiving Impella treatment at the unit made some challenges 

for both the CCNs and doctors. The informants said that they did not get any training on the Impella 

pump before the patient came to the ward. One of the informants was present that night and said 

that two CCNs received training while caring for the patient. The doctor also lacked the necessary 

skills, and the uncertainty related to the treatment was most apparent. One of the CCNs told that 

there was almost a fight in the room because the doctors were not agreeing about the treatment: 

At least we have learned that it is good to be ahead of getting new equipment, in terms of the nurse’s 

comfort zone, safety, and everything, so that it does not just suddenly fall into our laps. (F) 

Some of the CCNs had been placed alone in a room with intensive care patients receiving Impella 

treatment with very limited training and insufficient competence. Others had experienced CCNs to 

assist them. The ward strives to have experienced CCNs to assist, especially if there are new CCNs, 

but the needed resources are not always available: 

“I really feel that I didn’t have any training then. After all, I have had lessons at school, and it has 

also been on internal education day. But it was sort of just… yes, but you take care of the Impella 

patient… you call if you need help.” 

It becomes clear that that experience is important to feel confident in the practice of nursing care 

for intensive care patients receiving Impella treatment. Several informants describe it as challenging 

when a long time passes between these patients because skills diminish, and periods with several 

admissions in a short time that then improves their competence. 

The informants claim that training creates increased safety. They point out that increased 

knowledge gives increased respect for the Impella pump. An informant said: 

“You become humbler the longer you work, and more afraid too because you realize how serious the 

complications are that can arise.” 

3.6. Teamwork and Allocation of Responsibilities Reduce Stress 

Lately, there has been an improvement in training and the allocation of responsibilities. The 

multidisciplinary team at the hospital in this study consists of an invasive cardiologist, a doctor from 
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the ICU, a perfusionist, and CCNs. The CCNs express that the collaboration between the professionst 

has considerably improved in the last year. The informants believe that this is due to new routines 

for the doctors and more explicit rules for responsibilities. The new routines make the doctors more 

available for the ICU. The perfusionists are always available by phone and visit the patient daily: 

“So, it is much safer and easier to find a doctor today than a year ago. They can, well, they are more 

skilled. They have more knowledge.” (A) 

This new arrangement made the CCNs feel safer and has lowered their stress levels. 

Procedures are now developed in a folder called “the Impella folder”. The CCNs are very 

optimistic about this folder and use it to refresh their competence and thereby they do not risk 

forgetting observations or measures. 

4. Discussion 

The participants reported demanding work situations and stress, lack of systematic practical and 

theoretical education, procedures, and standard guidelines. However, teamwork and allocation of 

responsibilities seem to reduce stress. 

The CCNs described demanding work situations and stress associated with high-risk patients 

undergoing Impella device treatment. One aspect that is highlighted is the frequent and uncertain 

alarms on the Impella pump. The informants describe that these alarms create stress for the CCNs 

and patients. Many false alarms can cause a “reduced alarm reaction” for the CCNs and, at the same 

time, increase stress for the patient [6]. If there is too much focus on the Impella pump, the relation 

to the patient can be affected when the CCNs’ attention is directed more toward the technical aspects 

rather than the patients. It is said that stress related to the complex patient situation with advanced 

technology can be associated with a delayed response to alarms and the potential for errors [5]. This 

is also in line with Valera [10] who also highlights that stress can compromise the health of workers 

and thereby the quality of care. 

The participants also pinpointed the fear of missing crucial observations. The fear of making 

mistakes can be seen in the context of the complexity of the treatment. It is said that CCNs’ desire 

systems that can prevent and reduce harm and errors [5]. 

CCNs continuously monitor the patient and, therefore, it is essential that they have specialized 

knowledge about the Impella function [1]. It is reported that knowledge and competence in CCNs 

are important to prevent adverse harm in the ICU, in the high-risk environment [11]. Our study 

pinpoints several aspects of Impella treatment that can affect the CCNs’ experience of stress and 

coping. Antonovsky’s sense of coherence (SOC) tries to explain how the individual tries to adapt to 

a constant changing in everyday life [12]. Recording by way of Antonovsky theory – and in this case 

knowledge and skills regarding Impella – will help the CCNs cope with the situation and reduce the 

stress [12]. Related to how marginal the patients are and how complex and demanding the tasks are, 

the risk of making mistakes increases [13]. However, structured procedures and proper training can 

reduce mistakes and increase patient safety [14]. According to de Vries [15] the focus regarding 

adverse events has shifted from blaming individuals for errors to a system approach. Since all 

humans make mistakes, the system that surrounds them must provide a safety net for these mistakes. 

The CCNs stated how they have to provide care for the critically ill intensive care patients while 

having a lack of practice and systematic training. They could in these situations have benefited from 

standard checklists and practical education. It is said that checklists help the CCNs so that they do 

not have to rely on memory and previous experiences in rare and unpredictable situations [16]. 

According to Haugen [17], many studies refer to the fact that using a checklist can improve patient 

outcomes. Haugen claims that the checklists influenced the operating room work processes, reduced 

equipment errors, improved communication, and reduced complications which can reduce the 

patients’ concurrent length of stay. Arriaga [18] supports the idea that using a checklist will 

strengthen patient safety in different settings, including the ICU. 
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The informants expressed concern about the dislocation of the Impella. Simko confirms that 

proper placement of the Impella device is a major nursing concern [8]. By reviewing the anatomical 

placement and mechanics of the Impella, the CCNs can anticipate the patients’ hemodynamic 

response and avoid complications and thereby improve the patients’ clinical outcome [19]. Due to 

the risk of dislocation, the CCNs regards that awake patients as more stressful than the sedated ones. 

It could also be quite a burden for the patient to be awake during this treatment. Delirium is expected 

in the ICU and can be triggered by the physical and psychological stress that the patients experience 

[20]. The respondents find that the Impella treatment is mentally and physically demanding for the 

patients, and therefore, are particularly at risk for delirium. It is described that it is common for 

delirious patients to become psychometrically restless and these patients may try to get out of bed or 

take off the equipment with fatal consequences [20]. 

The CCNs’ described varied education and practical training. If there are no intensive care 

patients receiving Impella treatment in the unit, the CCNs will not have optimal practice. The risk of 

errors that could harm the patient increases significantly with a lack of training and a lack of 

possibilities to practice in a safe environment [16]. Studies emphasize the importance of simulation-

based training in crisis resource management and imply that also non-technical skills are improved 

after simulation-based training [21]. Sufficient competence is also essential to minimize complications 

[16]. Impella requires the expertise of well-educated CCNs and these patients should be assigned to 

nurses with training and prior experience with Impella [8]. This is in line with what Benner says 

about competence development [7]. If there is little training on the Impella, it may be difficult for the 

CCNs to reach the level of an expert, which according to Benner [7] is step five in her model for the 

nurses’ competence development. An expert must have relevant experience and an intuitive and 

deep understanding of situations, which means that the nurse is confident and quick in their 

assessments. Unfortunately, there are many who are “thrown” into the care of these patients without 

proper training. On the other hand, it was said that you learn more by being in charge of the patient. 

The CCNs expressed that, in these situations, it helps to have someone with experience to assist. 

According to Alastalo, working experience in a critical care unit is strongly associated with patient 

observation skills [22]. The CCNs can maintain knowledge and keep up to date by using procedures. 

According to ICN [23], the development and quality of procedures are essential for patient safety. 

The informants refer to the Impella-folder as a useful tool that helps them work in a knowledge-based 

way. The folder highlights the procedures and makes a more precise division of responsibilities. The 

folder can also be used by the CCNs to check whether the most critical task and observations related 

to the Impella treatment have been performed. They insinuate that the “Impella folder” contributes 

to the impact of patient safety. 

The CCNs’ work closely in the treatment with the doctor and perfusionist. They described how 

teamwork and allocation of responsibilities seemed to reduce stress after new routines were 

implemented. Team strategies in communication is, therefore, necessary to avoid adverse events [24]. 

4.2. Strength and Limitations 

The data collection was carried out by focus group interviews, giving the study a deeper and 

richer understanding of the phenomenon. All authors were involved in the analyses, and the themes 

and subthemes were discussed between the authors during the entire process. NVIVO, was used to 

organize and code the data. This may have strengthened reliability. To avoid losing the meaning, the 

quotes have been translated from Norwegian to English by English-speaking people, but there is still 

a slight possibility that this process could have changed the meaning of the quotes. 

A limitation to this study may be that all the participants in the study are from a single ICU and, 

therefore, the experience and knowledge are obtained from a small homogeneous group. 

5. Conclusions 

This study has identified that critically ill patients undergoing Impella treatment can be 

challenging. The CCNs need theoretical and practical skills to provide safe care for the patients and 
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for feeling comfortable and secure in the practice of nursing. The findings also emphasize the need 

for systematic practical and theoretical education, standard guidelines, and checklists to safely care 

for critically ill patients with Impella. This should be provided prior to implementing Impella 

treatment to secure patient safety. Teamwork and allocation of responsibilities regarding Impella 

treatment seem to reduce stress among healthcare workers. 

Patients receiving Impella treatment who are not sedated is challenging both for the patients and 

the critical care nurse. 

Standard guidelines and checklists for Impella treatment may contribute to reduce risk of errors. 
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