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Introduction and relevance
The shortage of nurses has been an ongoing issue for many decades and poses significant challenges to healthcare systems worldwide (1). In particular, the lack of nurses in intensive and critical care units (ICU/ CCU) is problematic due to an elevated nurse-to-patient ratio and the requirement for specialized nurses (2). Furthermore, these units are physically, ethically, and psychologically highly demanding working areas (3). The Covid-19 pandemic placed additional stress on ICU staff due to repeated waves of the disease and a large number of critically ill patients (4). 
A significant contributing factor to the healthcare workforce shortage is voluntary turnover (5), in contrast to involuntary turnover, for example, through retirement or illness (6). Building on turnover theory (7, 5), this paper focuses on voluntary turnover intention, the status before actual turnover. This intention can be explained as the conscious wilfulness to leave an organization voluntarily before actually leaving and is therefore playing an essential role in turnover research (6). Nurses’ intention to leave the ICU has received increasing attention in the scientific literature in recent years. Thereby, a majority of studies examined the phenomenon by linking several variables directly or indirectly to intention to leave (ITL) or intention to stay (ITS) (8–12). However, to understand the problem in its entirety, a comprehensive view of the different variables is needed.
Objective and Research Questions
Objective: The systematic literature review aims to explore the factors influencing critical care nurses' turnover intention and the impact of the Covid-19 pandemic on their intention to leave or stay.
[bookmark: _Hlk153193960]RQ 1: What factors impacting intensive and critical care nurses' intention to leave have been identified by the scientific literature so far? 
RQ 2: What factors impacting intensive and critical care nurses' intention to stay have been identified in the scientific literature so far?
RQ3: What findings did the literature reveal regarding the impact of the COVID-19 pandemic on critical care nurses' intention to leave or stay?

Protocol
The study protocol for this systematic literature review was prepared in autumn 2022 to capture the systematic approach of the planned systematic literature review on "Factors influencing turnover intentions of critical care nurses and the impact of the Covid-19 pandemic". The review was guided by the PRISMA guideline and checklist. The study protocol was not registered. The study protocol acts as a guide for both researchers to follow the same structure and systematic approach and to increase transparency of the planned approach.

Study design
This systematic review will focus on factors influencing turnover intention (intention to leave and intention to stay) of intensive and critical care nurses and the impact of the Covid-19 pandemic on intention to leave or stay. The review will include qualitative and quantitative, mixed-methods, experimental, quasi-experimental, cross-sectional and longitudinal studies. Systematic reviews, meta-analyses and other non-empirical articles will be excluded. 

Population
We only include studies that examine the phenomenon of turnover intention among intensive and critical care nurses. If the occupations in the studies are mixed, we only include them if > 50% of the study population are intensive and critical care nurses. This must be explicitly stated in the studies. Moreover, we only include studies that show that more than 50% of the settings studied are intensive and critical care settings.

Topic description with adapted PICO(S) criteria
The PICO(S) scheme is used to identify the objective of the applied research questions. The PICO(S) elements form the basis for the eligibility criteria, which were established after identifying the key elements of the review using the PICO(S) scheme. Originally, the PICO(S) scheme was developed for evidence based medicine (13). But also used in psychology and recommended by the Cochrane Library (14). The key elements of the PICO(S) scheme are presented in the following section.

	PICO(S) Criteria
	

	Population
	Intensive and critical care nurses

	Indicator/ Intervention
	Not applicable

	Context (Comparator, Control)
	Critical care/ intensive care setting (acute hospitals)

	Outcome
	factors influencing intention to leave/ intention to stay / turnover intention 

	Study design
	observational studies (qual + quant), quasi-experimental studies, experimental studies, cross sectional studies, longitudinal studies, mixed-methods studies





Eligibility criteria
	Databases 

	PUBMED, WILEY, SCOPUS, APA PSYCNET, WEB OF SCIENCE

	Key search terms

	intent* to leave OR intent* to quit OR turnover intent* OR intent* to stay AND critical care OR intensive care AND nurs*

	Inclusion criteria

	Intention to quit, intention to leave, intention to stay (turnover antecedents)
Peer-reviewed articles between 2000-2022
Language: English
Intensive care/ critical care setting of adults and children (adult, paediatric and neonatal)
> 50% of study participants are intensive/ critical care frontline nurses
Qualitative, quantitative or mixed methods exploratory approaches and experimental or quasi-experimental designs
> 50% intensive care units or critical care units

	Exclusion criteria

	non-peer-reviewed articles
other languages than English
published before the year 2000
non-hospital settings
other units (e.g. normal wards, perioperative wards)
< 50% of study participants are intensive/ critical care frontline nurses 
Systematic reviews, Meta-Analysis, and other reviews
< 50 % intensive care units or critical care units, 
< 50 % of the participants are interns, trainees or students





Detailed Inclusion / Exclusion criteria 
	
	Inclusion criteria
	Exclusion criteria

	Language
	English
	Others

	Time span
	2000-2022 
	Before 2000

	Locality
	Worldwide
	

	Keywords
	intent* to leave OR intent* to quit OR turnover intent* OR intent* to stay AND critical care OR intensive care AND nurs*

	Normal wards, no intensive care nurses, nurse leaders, nursing aids, midwifes



	Study design
	Qualitative and quantitative designs, mixed-methods design, experimental, quasi- experimental, cross sectional studies, longitudinal studies
	Systematic literature reviews, Meta-Analysis, Content analysis


	Abstract
	Available
	Not available

	Ranking of journals
	Peer reviewed articles
	Others

	Setting
	Acute Care, Hospital Setting
	Others

	Profession
	Intensive and critical care nurses
	Other professions, not mentioned profession, nursing leaders, nursing aids, midwifes

	Participants in studies and setting
	> 50% intensive and critical care nurses
> 50 % intensive and critical care setting 
	< 50% of sample
are intensive and critical care nurses, < 50% of sample are intensive and care settings






Outcome
As a result of this research, the factors influencing the turnover intention of critical care and intensive care nurses and the factors influencing the intention to stay will be identified. In addition, the impact of the Covid-19 pandemic on intention to leave or stay will be identified. To be included in our review, the studies should report on either factors influencing intention to leave or factors influencing intention to stay. We also include studies that report on both outcomes. We will only include studies that report on more than 50% of critical and intensive care nurses. In addition, we will only include studies that conducted more than 50% of the examinations in ICUs. We will exclude studies that did not meet the described criteria of >50% intensive care and critical care environment and study of >50% intensive care nurses. Although it would have been interesting to also identify turnover intention of other healthcare professionals in the intensive care setting, we will only focus on nurses. 

Search strategy
After a preliminary search in academic databases and after discussing and adapting the search strategy, we proceeded with the actual search strategy in the five databases Scopus, Pubmed, APA Psycnet, Wiley and Web of Science.

To develop the right keywords, we focused on the existing literature and also on previous keywords from papers on this topic by scholars such as Xu and colleagues (15). The research team put a lot of effort into developing the right search strategy and keywords. Due to the debate on the shortage of health professionals from the turn of the millennium onwards, we will limit the publication date to the years 2000-2022 (16, 17). We will also conduct a forward search of the included records via Google Scholar. To the best of the authors' knowledge, there are two previous reviews on this topic. A systematic literature review (18) and a meta-analysis (15), neither of which addressed the impact of Covid-19 on critical care nurses' turnover intention.

Data management
We will start with the literature search in the five databases mentioned. In the first search round, we will perform an abstract screening of all possible matching articles that contain our keywords in title, abstract and keywords. Before moving on to the second search round, we will exclude duplicates. In the second search round, we will screen the abstracts from the first search round and also read them in full text. In this search round, we will exclude records that do not meet our eligibility criteria. The systematic search will be conducted independently by both authors (TL and AH) to gain objectivity. After the final decision on the records screened, the research team will summarise their findings and discuss the additional articles identified by each researcher with the eligibility criteria in mind.
If no solution can be reached through discussion within the research team, a third reviewer will be consulted. In addition to the database search, a forward search will be conducted via Google Scholar. In the first round of search, we will screen the abstracts of all possible matching articles that contain our keywords in the title, abstract or keywords. In the next search round, we will sift through the included abstracts from the first search round and proceed with the full text reading. We will exclude records that do not meet our eligibility criteria. At the end of the forward search, the research team will discuss their findings. After the discussion, the number of articles agreed upon by the two researchers will additionally be included in the systematic literature review. All documentation of this search process is presented in the PRISMA diagram (19, 20).

Assessment of study quality
[bookmark: _Hlk138153732]The included studies will be assessed using quality assessment tools. For quantitative observational studies the STROBE (Strengthening the reporting of observational studies in epidemiology) (21) quality assessment tool, for qualitative observational studies the COREQ (Consolidated criteria for reporting qualitative research) (22) quality assessment tool and for mixed methods studies the MMAT (Mixed methods appraisal tool) (23) quality assessment tool will be employed. The main assessment points of these tools will be methodological quality, study design, and the quality of the results and discussion section. All three quality assessment tools provide checklists for the included study designs. Risk of bias will be assessed jointly by both researchers and will be reported in the limitations section of the systematic literature review. As with the search, we will consult a third expert if there are unresolved conflicts.

Data extraction and analysis 
We will extract data from the final set of papers, including the authors name, country, sample size, type of ICU setting, study design, instruments, objective, variables used and impact of Covid-19. Data extraction will be made with Microsoft Excel.
As a next step, we will analyze the studies using MAXQDA to develop the categories, and further synthesize the data within the research team. We will discuss all collected data from the studies in the research team and think about a categorical classification. Any conflicts or unresolved issues will be discussed in the research team. If no resolution can be reached, a third reviewer will be consulted. Assignment to the self-established categories will be done by both researchers.

Data synthesis
We assume that the included studies will provide heterogeneous results and will also be heterogeneous in their measurement. Therefore, we conduct data analysis and synthesis using MAXQDA software and through discussion and assignment to categories within the research team. Especially in quantitative cross-sectional studies, we expect a variety of instruments to measure the intention to leave or stay. In qualitative studies, we also expect a heterogeneous approach to data collection. Therefore, we want to summarize and assign overarching categories to the factors that influence critical care nurses' intention to leave and stay.

Discussion
Much valuable preliminary work on the topic of voluntary turnover and intention to leave has been done by scholars such as Griffeth, Price and Hom (24, 5). Price and Mueller (25) in particular have studied the intention to leave of normal ward nurses by using a causal model and have already described some organizational determinants. However, the literature also shows that the reasons that influence intention to stay are still not fully understood (26). Therefore, it is important to emphasise that the reasons influencing ICU nurses' intention to leave are not synonymous with the reasons influencing the intention to stay (27).
Although the phenomenon of nurses' turnover intention has already been studied (28), there is still a lack of knowledge in the field of intensive care nurses intention to leave and intention to stay. The intensive care area is a particularly stressful area (3) that requires special skills and therefore cannot be equated with normal wards. Therefore, we assume that factors other than organisational factors play a role in the study of intensive care nurses' turnover intention. Furthermore, the reasons for the intention to stay in intensive care have not yet been fully explored, but are of great importance for research and especially for practice due to the worldwide nursing shortage (16, 1, 29). Moreover, there are only a few investigations on the impact of the Covid-19 pandemic, especially in the intensive care sector. Most of them are cross correlational studies with a quantitative approach. The impact of the Covid-19 pandemic on turnover intention of intensive care nurses has been neglected in systematic reviews until now. We assume that the pandemic may have influenced intensive care workers' intention to leave (30, 31).

Limitations
We anticipate that generalizability will be an issue due to heterogeneity of objectives, study designs and instruments used in the included studies. As we have analysed secondary data, we also need to be aware of possible reporting bias.

Ethical approvement
Not applicable based on research of secondary data.

Data availability
Data are available from the corresponding author upon request.
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