INTRODUCTION
Working as part of an acute healthcare team involves a range of complex and interdisciplinary interactions between highly specialized professionals (Flin, 2004). During this process, team members such as anaesthetists, nurses and surgeons require a high level of shared understanding, not only in relation to their main objective but also in their various roles and responsibilities (Undre et al., 2006). Shared leadership (SL) has been proposed as a means of fostering effective team performance in situations of such high complexity as can be found in acute care. SL is defined as a distribution of leadership working relationships, where each member has a unique role that is firmly embedded within the context of the group (Conger and Pearce, 2003). As such, team processes are dynamic and interactive, allowing for a mutual influence through a series of leading and following interactions (DeRue and Ashford, 2010; D'Innocenzo et al., 2014). This is opposed to the more traditional concept of leadership found in transformational and transactional leadership theories (Yukl, 1999), where teams have an assigned leader whose main responsibility is the achievement of tasks by motivating and rewarding members to overlook self-interest for the greater good of the group’s success (Bass, 1985). 
	It is important to distinguish SL behaviour from clinical team management, although the two concepts are often used interchangeably. SL behaviour involves the process of influencing others (Yukl, 1998), while team management is reflected in the ability to achieve objectives by maintaining the organization in operation, such as can be found in the behaviours of planning, organising and problem solving (Srivastava et al., 2006). While SL may involve such management behaviours, SL behaviours are more focused on the distribution of leadership across multiple team members, reflected in mutual influencing, directing, and supporting (Carson et al., 2007).
	First mentioned in the psychology and management literature in the mid-1990s (Miller et al., 2007), SL has been shown to increase team effectiveness, efficiency and satisfaction (Wood, 2005). It also has been demonstrated to lead to greater collaboration and coordination (Yeatts and Hyten, 1998), as well as cohesion, trust and consensus, ultimately reducing the likelihood of interpersonal, task and process conflict (Bergman et al., 2012). Because of the nature of multi-professionalism in the healthcare setting, such as can be found in critical care, trauma resuscitation and operating theatre teams, SL and accountability may be a critical element in driving improvement in safety and quality, and fostering the culture and commitment required to ensure safer care (Ulrich and Kear, 2014; Salas et al., 2015). For instance, during an intraoperative crisis, a leading surgeon may become focused on the technical task at hand, requiring the anaesthetist to take over and direct the team, or the circulating nurse may take the lead in retrieving additional equipment (Figure 1). SL may also be executed by team members communicating a specific patient’s status to team members or by implementing time-outs during surgical procedures, creating a team environment that is characterised through a joint understanding of the task, and team members who have clear roles and responsibilities during the surgical procedure. 
[Insert Figure 1 here]
Studies in the acute healthcare setting have predominantly focused on the leadership style and leadership behaviours of one team member only, such as decision-making and the ability to direct and cope with pressure (Henrickson et al., 2013). This increases the risk of overlooking the dynamic and adaptive roles that other acute healthcare team members play when it comes to leadership. Indeed, initial evidence suggests that during surgical procedures, leadership behaviours associated with patient safety were found to be more distributed or shared (Rydenfält et al., 2015). However, no systematic assessment has been conducted to understand the nature and impact of SL in the context of acute healthcare delivery. Therefore, our aims were to: (1) explore, identify and critically assess patterns and behaviours of leadership that are specifically related to SL in acute healthcare settings; and (2) evaluate to what extent SL may benefit and accomplish safer care in acute patient treatment and healthcare delivery. Ultimately, we wished to establish clarity as to whether SL approaches should be introduced, distributed and encouraged among teams working in the acute healthcare setting. 


METHODS
This review is reported in line with the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement, which enables the planning and documentation of the review methods and puts in place safeguards against arbitrary decision-making and bias during the selection and review process (Moher et al., 2009). We used SPIDER (Sample, Phenomenon of Interest, Design, Evaluation, Research type) as a means of formulating a standardized and systematic search strategy (Cooke et al., 2012). Our sample consisted of healthcare professionals who practice within an acute healthcare setting. In particular, we sought to identify SL behaviours and how, and the extent to which, these behaviours might improve performance outcomes. Our evaluation and outcome measures represented a range of variables open for investigation, including subjective constructs of certain attitudes and views. The research type was qualitative, quantitative, and mixed methods. 
Information Sources
The OVID MEDLINE, EMBASE and PsycINFO databases were searched from inception to 13th April 2018 with no date limits. References of the selected articles were screened and relevant studies were included in the process. 
Inclusion criteria
Inclusion and exclusion criteria were established a priori.
Our inclusion criteria involved the assessment of SL behaviours that were observed or identified qualitatively and/or quantitatively, for example, through observations, interviews, questionnaires, pre-test and post-test comparisons. Furthermore, we only included studies that took place in an acute healthcare setting as leadership behaviours would be expected to have an immediate or short-term impact on patient care in this context. Specific settings of interest were as follows:  
a. Acute medical or surgical admission units 
b. Acute trauma, neurological, geriatric, and intensive care units 
c. Medical oncology or cancer services
These teams were chosen as they encompass a spectrum of clinical settings in which individuals from different disciplines have defined roles within the context of an acute healthcare team and are required to work together to achieve a common goal of patient care. 
Exclusion criteria
The purpose of our exclusion criteria were to remove studies in a managerial or non-acute healthcare setting as leadership and decision-making in these scenarios would not be expected to have an impact on frontline patient care. Furthermore, we excluded studies that looked at SL within a single discipline as the majority of real-life acute healthcare settings involve multidisciplinary team members with different areas of expertise. We also excluded commentaries, letters and editorials, and articles that were not published in English. 
In summary, our exclusion criteria consisted of:
· Studies that focused on SL in a managerial or non-acute healthcare setting
· Studies that assessed SL within a single discipline only
· Studies on organisational leadership
· Commentaries and opinions
Search Strategy
A sensitive search strategy was devised to capture all the relevant studies (Table 1). 
All terms were searched as key words with the following data extracted from the search: first author, year of publication, subjects and specialty (i.e. sample size and medical/surgical speciality), methodology, results, conclusions and limitations.
[Insert Table 1 here]
DATA ANALYSIS
After the data extraction, each study was assessed using the well-established Mixed Methods Appraisal Tool (MMAT) by Pluye et al. (2009), designed to assess the methodological quality of studies of qualitative, quantitative and/or mixed methods nature (Pace et al., 2012). Studies were evaluated by two independent researchers and inter-rater reliability between raters and assessment criteria addressed using Cohen's kappa (Cohen, 1960). Qualitative data were also processed using a thematic analysis approach for systematic research (Thomas and Harden, 2008). Thematic analysis is a well-established exploratory approach for rich yet complex data, and enables the development of emerging descriptive and interpretative themes based line-by-line coding of the data at hand. In this study, thematic analysis was chosen to be able to code and cluster SL behaviour into themes that are in alignment with components and key features of SL found in psychology and/or management (e.g. Pearce and Conger (2003); Carson et al. (2007); Lewis (2003)). This allowed us to generate findings that are relatable between research contexts. Codes and emerging themes were combined with SL behaviours extracted from the observational and mixed method studies, and associations between SL, contextual features and performance outcomes were represented descriptively. 
RESULTS
Eligible Studies
A total of 1383 references were identified through electronic searches, resulting in 1218 studies after duplicates were removed. An additional 11 studies were identified by manually looking through reference lists of relevant journal articles. A further 1173 clearly irrelevant references were excluded through screening titles and reading abstracts. The 56 remaining studies were investigated in full text detail and a further 45 studies were excluded. The screening process was evaluated by two researchers who are co-authors of this publication, and who met throughout the extraction process to discuss discrepancies before confirming the final list of publications. Following the study selection process, 11 studies were included in the review (Figure 2). The quality of each study using the MMAT was sufficient, and the inter-rater agreement was high (Cohen’s Kappa=.896). 

[Insert Figure 2 here]

Subjects and speciality and method of data collection 
Overall, a total of 313 participants of different specialties took part in the studies, with one study reporting the number of teams (Brandstorp et al., 2015), and a further two reporting the number and type of operations conducted (Xiao et al., 2004; Rydenfält et al., 2015). Three studies were qualitative (Gjeraa et al., 2017; Zhuravsky, 2015; Brandstorp et al., 2015), four were observational (Xiao et al., 2004; Kunzle et al., 2010; Rydenfält et al., 2015; Sadideen et al., 2016), and another four applied a mixed methods (i.e. qualitative and ethnographic/observational) approach (Klein et al., 2006; Sarcevic et al., 2011; Lingard et al., 2012; Muller-Juge et al., 2014)
	Qualitative data in the studies were gathered through one-to-one interviews (Gjeraa et al., 2017; Zhuravsky, 2015) and focus group interviews (Brandstorp et al., 2015). Quantitative, observational assessments of SL were carried out using an exploratory, inductive approach (for a detailed analysis of the assessment strategies of SL, see Supplementary Files 1 and 2). Three studies used performance and contextual measures to investigate SL, including the mean time rate to complete a task between members of different expertise during low- versus high-task load (Kunzle et al., 2010), differences in frequencies of SL behaviour between teams of different levels of leadership experience (Sadideen et al., 2016) and self-reports on the quality of teamwork (Muller-Juge et al., 2014).
Findings
Based on interviews and observations, results were synthesized based on the psychology and management literature on SL (Table 2), and collapsed into the following overarching themes related to SL (Snilstveit et al., 2012):
1) Shared mental model
Developed in social psychology, a shared mental model describes the team’s degree of (a) shared understanding of the task; (b) involvement; and (c) input of each team member (Cannon-Bowers et al., 1993; Jonker and Vermeulen, 2010). For a shared understanding, responsibility and coordination to occur, the studies identified in our search observed the following behaviours:
a. Understanding – information exchange to interpret challenges (Zhuravsky, 2015; Muller-Juge et al., 2014). Information exchange has been observed through reporting plans (Xiao et al., 2004); handing over important information (Rydenfält et al., 2015); explaining and justifying decisions on procedure by and to all members of the team (Muller-Juge et al., 2014); retrieval, request of, and asking for, information (Sadideen et al., 2016; Rydenfält et al., 2015); as well as solving problems and coming to an agreement (Zhuravsky, 2015; Muller-Juge et al., 2014).
b. Responsibility – team structure and defined leadership (Sarcevic et al., 2011; Gjeraa et al., 2017). Taking on shared responsibility was described by members’ ability to share leadership (Gjeraa et al., 2017) and for the leader to provide hands-on treatment (Klein et al., 2006); initiating and communicating decision making and technical aspects (Muller-Juge et al., 2014) by each team member (Rydenfält et al., 2015; Sadideen et al., 2016; Zhuravsky, 2015); and by mutually managing activities (Zhuravsky, 2015) without losing autonomy (Muller-Juge et al., 2014).
c. Coordination – strategic planning, preparation, delegation and directing (Xiao et al., 2004; Gjeraa et al., 2017; Klein et al., 2006; Sadideen et al., 2016). Observed behaviours were the provision of team members with information relevant to the planned procedure; equipment coordination preparation; delegation of specific tasks and personnel; maintaining routines (Rydenfält et al., 2015) and appropriate care delivery (Sarcevic et al., 2011); and adhering to guidelines (Sadideen et al., 2016). 

2) Social support and shared situational awareness
In the SL literature, social support and shared situational awareness have been demonstrated as keys to enabling a positive and efficient internal team environment (Carson et al., 2007; Salas et al., 1995). The studies identified in our search includee a range of behaviours found in acute healthcare settings, including:
a. Social support of team members (Sadideen et al., 2016). Specific behaviours were observed through the degree of mutual concerns for colleagues’ functioning and well-being (Brandstorp et al., 2015); identifying and managing their needs (Zhuravsky, 2015) in order to build up an enhanced level of coping under pressure (Sadideen et al., 2016); and an increased support through teaching (Klein et al., 2006), coaching (Xiao et al., 2004), monitoring (Klein et al., 2006), supervision (Rydenfält et al., 2015) and training (Sadideen et al., 2016) of other team members.
b. Shared situational awareness (Gjeraa et al., 2017; Xiao et al., 2004; Brandstorp et al., 2015; Klein et al., 2006). A shared situational awareness and assessment of the operating environment was mentioned in relation to the patient’s life and health (Brandstorp et al., 2015); the patient’s physical arrangement (Rydenfält et al., 2015); and through communicating with the patient (Sadideen et al., 2016).
3) Psychological safety
Teams with a high degree of psychological safety allow for a work environment that supports members to ask questions, seek help, report mistakes and raise concerns, and to offer suggestions without fear of negative repercussions (Edmondson, 1999). In the context of acute healthcare settings, psychological safety was related to an increased feeling of empowerment, which has been demonstrated to act as a mediator between SL and team effectiveness (Nembhard and Edmondson, 2006):
	Empowerment. Behaviour related to empowerment was observed in team members’ confidence to critique plans (Xiao et al., 2004); to conduct appropriate risk assessments (Gjeraa et al., 2017); by allowing members to ask for advice and help (Rydenfält et al., 2015; Sadideen et al., 2016); enhanced team spirit (Muller-Juge et al., 2014); a greater commitment to the task at hand (Brandstorp et al., 2015); an atmosphere of respect and openness (Gjeraa et al., 2017); a perception of calmness (Zhuravsky, 2015); as a valid indicator of good teamwork (Brandstorp et al., 2015); and an increased engagement in the realities of problem solving and the decision-making process (Gjeraa et al., 2017).
[Insert Table 2 here]
Association between SL and performance outcomes
Three studies investigating SL through the lens of performance and context measures demonstrated that: (1) in high-performing teams (i.e. those with a lower mean task execution time), nurses and residents were evenly engaged in leadership during low- and high-task-load situations; (2) in low-performing teams (i.e. those with a higher mean task execution time) similar amounts of leadership behaviour were demonstrated during low task load, while in low-performing teams during high task-load, residents demonstrated twice as much leadership as nurses; (3) the interaction between task load and shared leadership behaviour was not significant (Kunzle et al., 2010). Senior surgeons were also observed to display higher numbers of SL behaviours, although the frequency was not significantly different to other team members (Sadideen et al., 2016), and SL contributed to perceived teamwork quality (Muller-Juge et al., 2014), although no statistical assessment was carried out to support these findings.
DISCUSSION
Overall, our results demonstrate that SL behaviours in acute healthcare teams were closely related to the literature that can be found around SL in other settings (Carson et al., 2007; Lewis, 2003; Kozlowski et al., 2009), showing that SL is first and foremost developed, shaped and sustained by a team environment that has a (1) shared mental model; which was supported by (2) social support between team members and shared situational awareness; and (3) the psychological safety to be empowered to, for instance, speak up (Carson et al., 2007; Lewis, 2003).
	Teams with a shared mental model possess a collective knowledge structure, formed through the understanding of team members’ thinking, which leads to enhanced information processing and planning. This also enables anticipation of, and responding to, the actions and needs of team members (Kozlowski and Ilgen, 2006). In this review, these cognitive processes, generating a shared conception, were observed through information exchange, defined leadership and responsibilities, and strategic coordination and delegation of tasks at hand. 
	Social support and shared situational awareness are another important contributor to the development of SL and a shared mental model. Social support creates an environment where team members feel valued and appreciated, work more cooperatively and develop a sense of shared responsibility for team outcomes (Marks et al., 2001). Situational awareness is the process of situational assessment (Salas et al., 1995), which allows for an understanding of the situation through the perception of the environment, the comprehension of the significance of the situation and the projection of future stages and events (Endsley, 1995). In the team context, situational awareness enables an accurate and shared understanding of the operating picture and has been shown to be beneficial for critical decision-making processes (Endsley, 2000). In this study, both social support and shared situational awareness were identified by mutual concerns for colleagues’ wellbeing to be able to cope with the pressure and by facilitating roles related to team member’ skills and responsibilities, as well as through establishing a shared understanding and assessment of the patient’s needs and wellbeing. 
	Psychological safety, usually determined by “…the degree to which a team’s members have input into how the team carries out its purpose” (Carson et al., 2007), is focused on the ability to comment, critique and feedback on, for instance, the medical procedure or care being delivered. This has been shown, alongside situational awareness, to promote the quality of work and benefit patient safety (Nembhard and Edmondson, 2006). Our findings mirror the behaviour necessary for psychological safety, observed through greater respect and openness for team members, the ability to ask for help and advice, and a greater commitment to their roles and responsibilities.
	Associations between SL and contextual and performance measures demonstrated that high-performing groups display more SL behaviour and that SL contributed to an increase in team satisfaction. These results are in alignment with previous findings in small group research, demonstrating strong links between SL and quality of objective and subjective performance outcomes, such as coordination activities, goal commitment and overall team satisfaction (Han et al., 2017).
	Despite these promising results, some limitations of the reviewed studies have to be noted. The majority of studies did not use objective performance measures to establish the benefits and impact of SL on team and task work outcomes. While SL measures were based on interviews, selected items of publications and ethnographic research, studies did not attempt to design, test, and establish a robust observational measure of SL that could have been used across studies to facilitate generalization of results. Other limitations include vague definitions and discussions of SL (Brandstorp et al., 2015), small sample sizes and the application of a simulated environment to test SL behaviour instead of a real-life scenarios (Sadideen et al., 2016), thus weakening external validity. One study exhibited some discrepancy in inter-rater reliability of the identification of SL behaviours in a video analysis of surgical procedures (Rydenfält et al., 2015); three studies used a limited number of outcome measures to determine differences and effectiveness in SL behaviours, with no statistical analysis performed in one. None of the studies applied a robust intervention design to test for effect sizes before and after the application of SL behaviour, or considered psychological and social antecedents such as cooperative attitude or level of engagement (Shin et al., 2016; Braithwaite, 2015) that might moderate or mediate the SL behaviours. Thus, based on the current literature, no explicit or critical features of SL behaviour have been established to improve front line healthcare service and delivery, however the research in this field remains sparse.
Implications and avenues for further research
Improving the quality of care delivery processes through cooperative attitude and SL is perceived as an important feature by healthcare providers in order to contribute to effective teamwork (Leggat, 2007; Leggat and Balding, 2013). As such, education about teamwork and SL through the lens of shared identity and shared context (Hinds and Mortensen, 2005) is strongly recommended for healthcare professionals across levels of seniority, to minimise the differences of members and to ensure that expert skills and knowledge are well utilised (Mickan and Rodger, 2005).
	Research on SL in the context of front-line healthcare delivery is still in its infancy. Research in other non-healthcare domains has provided us with evidence of the benefits stemming from SL, showing that team satisfaction, commitment and proactive involvement have also been found to flourish in a SL environment (Ensley et al., 2006; Hooker and Csikszentmihalyi, 2003), and quality of teamwork has been found to improve when leadership is shared (Mehra et al., 2006), which ultimately helps the team to achieve their goals and objectives in the face of adversity. Other assets that derive from SL include reduced stress and interpersonal conflict between team members and a better identification and use of capability that exists across healthcare professionals, thereby creating a distinct competitive advantage (Simons et al., 1999). 
	However, it is important to also acknowledge the challenges of implementation outlined in the literature, which are especially relevant to acute healthcare settings. SL requires a shift away from a single leader, which due to cultural conditioning can be met with resistance and may make implementation extremely difficult (Kocolowski, 2010). This may be particularly problematic for teams consisting of nurses and physicians (Skela Savič and Pagon, 2008) due to the “…well-entrenched status hierarchy that exists in medicine” (Nembhard and Edmondson, 2006), which hinders effective collaboration across professional boundaries (Thomas et al., 2003; Sexton et al., 2006; Huang et al., 2007). Thus, the implementation of SL may be a struggle, where “…the introduction of shared leadership requires extensive preparatory work to overcome traditional professional demarcations” (Steinert et al., 2006).
[bookmark: _GoBack]	Despite the challenges of implementing SL successfully, our review has shown that SL allows group members to rely on one another, to provide context-specific expertise, and to collectively contribute information to achieve their tasks (Gardner and Ahmed, 2014). This seems especially important in high-risk situations such as those encountered in acute care, where SL may have the potential to ensure patient safety and enhance healthcare delivery. To establish SL in the future, medical institutions are encouraged to foster a team environment which creates commitment and purpose, and where each member is held accountable for his/her actions (Katzenbach, 1998). For instance, by designing, developing and validating a SL assessment tool that allows for rigorous evaluation of the degree of “sharedness” in leadership, using, for instance, a social network analysis approach to understand the degree of density and centralisation of SL behaviour in the team (D'Innocenzo et al., 2014), medical organisations will be able to create specific and objective training opportunities across healthcare professionals in a variety of settings. This would have the ultimate aim of facilitating a culture that encourages and recognises individual and team contributions as well as accomplishments across expertise and seniority.
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