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Abstract

Few industries match the scale of health care. In the United States alone, an estimated 85% of the 

population has at least 1 health care encounter annually and at least one quarter of these people 

experience 4 to 9 encounters annually. A single visit requires collaboration among a 

multidisciplinary group of clinicians, administrative staff, patients, and their loved ones. Multiple 

visits often occur across different clinicians working in different organizations. Ineffective care 

coordination and the underlying suboptimal teamwork processes are a public health issue. Health 

care delivery systems exemplify complex organizations operating under high stakes in dynamic 

policy and regulatory environments. The coordination and delivery of safe, high-quality care 

demands reliable teamwork and collaboration within, as well as across, organizational, 

disciplinary, technical, and cultural boundaries. In this review, we synthesize the evidence 

examining teams and teamwork in health care delivery settings in order to characterize the current 
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state of the science and to highlight gaps in which studies can further illuminate our evidence-

based understanding of teamwork and collaboration. Specifically, we highlight evidence 

concerning (a) the relationship between teamwork and multilevel outcomes, (b) effective 

teamwork behaviors, (c) competencies (i.e., knowledge, skills, and attitudes) underlying effective 

teamwork in the health professions, (d) teamwork interventions, (e) team performance 

measurement strategies, and (f) the critical role context plays in shaping teamwork and 

collaboration in practice. We also distill potential avenues for future research and highlight 

opportunities to understand the translation, dissemination, and implementation of evidence-based 

teamwork principles into practice.
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In 1999, the Institute of Medicine issued a report that changed how health systems, 

providers, and researchers understand the occurrence of medical errors (Kohn, Corrigan, & 

Donaldson, 1999). Since the report’s release, the U.S. health care industry continues to 

undergo large-scale transformation to improve the value of care (Young, Olsen, & 

McGinnis, 2010). One factor, identified as a common contributor to medical errors, is the 

fragmented nature of how health care is delivered. Interventions and reforms vary but 

frequently include efforts to improve the coordination of care delivery (e.g., McDonald et 

al., 2014). Consequently, psychological research on how team members form cohesive social 

units, interdependently function, and adapt over time to achieve shared goals and manage 

complex work contributes to educational, technological, and work redesign interventions to 

improve care delivery, patient outcomes, and, ultimately, public health (Thomas, 2011).

Why Study Health Care Teams?

Research on teams and teamwork processes within health care is important for two main 

reasons. First, the quality of teamwork is associated with the quality and safety of care 

delivery systems. This represents an opportunity for team researchers to contribute to 

solving large societal challenges. Second, the health care industry provides the means to 

develop and test theories on a large scale, across a wide range of team types. Each of these 

opportunities is elaborated on in the following two sections.

The Importance of Teamwork to the Quality and Safety of Care Delivery

Academics, policymakers, and the public are increasingly aware of the magnitude of 

preventable patient harm in U.S. health care, which may exceed 250,000 deaths per year 

(Makary & Daniel, 2016). These harms include hospital-acquired infections (Klevens et al., 

2007), patient falls (Miake-Lye, Hempel, Ganz, & Shekelle, 2013), diagnostic errors 

(Newman-Toker & Pronovost, 2009), and surgical errors (Howell, Panesar, Burns, 

Donaldson, & Darzi, 2014), among others (Pham et al., 2012). Each manifests through 

complex interactions in the sociotechnical care delivery system.
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Communication failures are both an independent cause of preventable patient harm and a 

cross-cutting contributing factor underlying other harms. Transitions of care (i.e., between 

care areas or shift changes) in acute care settings are leading opportunities for 

communication failures directly causing patient harm. They are high-risk interactions in 

which critical information about the patient’s status and plan of care can be 

miscommunicated, leading to delays in treatment or inappropriate therapies. These 

transitions are associated with approximately 28% of surgical adverse events (Gawande, 

Zinner, Studdert, & Brennan, 2003). Additionally, care team member interactions contribute 

to specific clinical harms. Poor communication of medication name, dose, route of delivery, 

and timing of administration between physicians, pharmacists, nurses, and patients can lead 

to medication errors (Keers, Williams, Cooke, & Ashcroft, 2013). Hierarchy (e.g., between 

professional roles, and over occupational tenure) can inhibit the assertive communication 

necessary for effective recovery from error (Sutcliffe, Lewton, & Rosenthal, 2004) such as 

violation of evidence-based treatment protocols.

The teamwork and communication challenges in health care manifest the problem of 

coordination neglect in organizational systems (Heath & Staudenmayer, 2000). Managing 

complex work usually involves breaking it into tasks and delegating components of the 

work. However, across industries, there is a strong tendency to emphasize the division of 

labor and ignore mechanisms of coordination and integration (Heath & Staudenmayer, 

2000). Health care delivery is inherently interdependent and increasingly complex. No one 

individual can assure a patient receives the highest standard of care, nor can he or she protect 

the patient from all potential harms stemming from increasingly complex and powerful 

therapies. However, despite high levels of interdependence, health care has underinvested in 

structured and evidence-based practices for managing teams and coordinating care (Kohn et 

al., 1999).

Health Care as a Vehicle to Advance the Science of Teams

Like the innovative and foundational work on military teams or aviation crews in past 

decades, health care provides a unique setting for team researchers to develop and test 

theories of team effectiveness. There is a wide variety of team types and configurations 

across the health care industry. From tightly coupled colocated surgical or trauma teams, to 

virtual teams of consultants contributing to a diagnosis, to loosely coupled teams working to 

manage chronic care, and even translational science teams working to integrate basic science 

researchers and community members, teamwork in health care spans the spectrum. Care 

delivery involves a multitude of professional roles, configured in different structures and 

completing varied tasks. Team sizes range from dyadic (e.g., care providers and patients 

involved in shared decision making) to extensive multiteam systems (MTSs; e.g., quality and 

safety in improvement teams within a health system; Weaver et al., 2014). Care teams vary 

in most of the features linked to team performance, including authority and skill 

differentiation, temporal stability, and physical and temporal distribution. Care teams 

complete tasks ranging from complex problem solving and planning (e.g., diagnosis and 

treatment planning during multidisciplinary rounds) to intensive psychomotor work 

requiring coordination (e.g., surgical procedures). In short, teams in health care span the full 

spectrum of team taxonomies. The majority of team research in health care focuses on acute 

Rosen et al. Page 3

Am Psychol. Author manuscript; available in PMC 2019 February 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



care settings and tightly coupled colocated action teams (e.g., surgical teams, trauma and 

emergency medicine teams). The discoveries described in this article are rooted primarily in 

studies of these types of health care teams and efforts to translate team performance 

principles discovered in similar action-oriented teams (e.g., aviation) to teams working in 

acute care settings like hospitals and prehospital emergency medical services. Although 

many of the discoveries presented in this article may generalize to nonaction types of teams 

in health care (e.g., primary care, multidisciplinary care teams that include lay patient 

navigators), there is relatively limited empirical teamwork science upon which to base that 

assertion. An increasing emphasis on population health, including preventative and chronic 

care, means there are opportunities for psychology researchers to contribute more broadly. 

Specifically, by strengthening our understanding of teams and teamwork processes in more 

complex organizational systems (e.g., MTSs) that must work interdependently over longer 

time horizons we will be better able to manage care in these settings; for example, 

understanding how to build teams to manage the transition to palliative care for terminal 

patients (Waldfogel et al., 2016) or better integrating mental health services into primary 

care in rural care settings in which clinical team members may not be physically colocated 

with patients or one another (Grumbach & Bodenheimer, 2004). Teams research can help to 

inform important issues by partnering with and learning from other research communities, 

including public health, health services, and health care delivery scientists, implementation 

science, and others interested in understanding an improving teamwork and coordination 

across the health care continuum. Unique and complex team configurations, as well as 

ongoing transformations in health care delivery systems, provide wide-ranging opportunities 

about which team researchers can work to generate new knowledge.

Purpose of This Review

In this review, we highlight the contributions of psychological research to the advancement 

of evidence-based teamwork practices in care delivery. As detailed in Figure 1, Panel A, this 

review is guided by the input-mediator-output framework (Ilgen, Hollenbeck, Johnson, & 

Jundt, 2005) and our collective experience conducting research and applied teamwork 

improvement projects in health care. We draw from recent and comprehensive empirical and 

narrative reviews of the science of teams in health care published between December 2000 

and December 2017 that were identified through keyword searches of PubMED and 

PsycINFO to synthesize what is known about the team inputs (i.e., structure and context, 

teamwork competencies), team processes, measurement and improvement strategies, and, 

ultimately, the impact these things have on care delivery outcomes. We close with future 

directions and opportunities for psychologists to continue contributing to the science of 

teams in health care. Table 1 provides a summary of key discoveries and associated future 

directions for research.

Discovery 1: Structure and Context Matter to Understanding the Quality of 

Teamwork

Discovery 1 pertains to structural and contextual issues impacting teamwork. These are 

considered inputs in our IMO framework. Knowledge, skills, and attitudes (KSAs) are not 
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the only determinates of teamwork. The structure of the task and the context in which teams 

function are critical to understanding and improving teamwork. Health care teams are 

primarily project (e.g., quality improvement teams), management, or work (e.g., care 

delivery) teams (Lemieux-Charles & McGuire, 2006). Moreover, work teams can be divided 

into subcategories—those teams who focus on a patient population (e.g., geriatrics or 

pediatrics) or disease type (e.g., diabetes or stroke), and those teams who focus on a care 

delivery setting (e.g., primary, acute,home). This section summarizes structural and 

contextual influences on teamwork.

Structure: Team Composition and Task Interdependence

Team composition is the configuration of attributes of a team’s members (Levine & 

Moreland, 1990). Team composition influences teamwork processes and outcomes through 

surface-level or deep-level constructs. Surface-level variables are overtly identifiable (e.g., 

age, race, training discipline), whereas deep-level variables are underlying psychological 

variables (e.g., personality, attitudes) discoverable only after interacting with someone (Bell, 

2007). Team composition research in health care has focused primarily on role diversity. For 

example, Lingard and colleagues (2004) studied differences in attitudes about teamwork 

between professions in the surgical services, finding variations between roles about how 

conflict should be resolved in the operating room. Team composition has served as the basis 

of improvement interventions as well. For example, interprofessional or multidisciplinary 

rounds in the acute care settings are clinical problem-solving and planning episodes 

including one or more physician, nurses, and other professionals (e.g., pharmacists), often 

conducted at the bedside to engage patients and their loved ones. The introduction of 

multidisciplinary rounds significantly improves quality measures for congestive heart failure 

and pneumonia (O’Mahony, Mazur, Charney, Wang, & Fine, 2007), decreases length of stay 

for trauma patients (Dutton et al., 2003), and improves communication and shared awareness 

between nurses and physicians. Including a pharmacist on physician rounds in an intensive 

care unit reduces prescribing orders by 66% (Leape et al., 1999), because needed expertise 

about medications has been added to the team. These structural interventions do not 

inherently ensure that good teamwork will occur. Role boundary conflicts can emerge when 

teamwork is poor (e.g., team members overstepping professional boundaries; Kvarnström, 

2008).

Context: External Leadership and Culture

Health care teams function in a variety of contexts. Research to date has focused on the role 

of culture and organizational leadership external to the team in health care team functioning. 

Although culture and external leadership are distinct concepts, they are tightly intertwined in 

practice as leaders influence collective perceptions of values and priorities. The hospital in 

which a team functions has its own culture, and each hospital unit may have its own micro 

culture. Each of these contexts influence how teams function and shape team member 

interactions (DiazGranados, Dow, Appelbaum, Mazmanian, & Retchin, 2017).

From a patient safety lens, learning from error is a critical organizational capacity requiring 

staff to be comfortable recognizing, reporting, and discussing challenging situations. 
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Nembhard and Edmondson (2006) investigated the effects of leader inclusiveness (i.e., the 

words or deeds of leaders that may support others’ contributions) on the relationship 

between status and psychological safety in teams. Results indicated that leader inclusiveness 

helped to overcome some of the negative effects (i.e., low psychological safety) of status in 

health care teams. These team dynamics are critical for creating a safe environment for 

individuals and teams to learn from their mistakes.

Tucker and Edmondson (2003) conducted a study on hospital nursing care processes and 

found that nurses, key members of the interprofessional health care team, engaged in certain 

strategies when solving problems that they encountered. First, they did whatever it took to 

continue the patient-care task, and they did this without probing into what caused the 

problem. Second, nurses tended to ask for help from those socially close to them; this 

allowed nurses to help preserve their “reputation regarding his or her competence at 

handling the daily rigors of nursing” (p. 61). These strategies have implications, whether 

overt or subtle, on how teams function and particularly on how learning occurs as a response 

to errors or problems.

Organizational context influences team processes and outcomes (Lemieux-Charles & 

McGuire, 2006). Organizational culture provides the operating conditions (e.g., norms of 

interaction; Edmondson, Bohmer, & Pisano, 2001) that promote effective teamwork.

Discovery 2: The Competencies Underlying Teamwork in Health Care 

Settings Are Identifiable

Discovery 2 pertains to the formal definitions of teamwork KSAs (inputs in the IMO 

framework) and their identification as targets for intervention, particularly for training 

interventions. The body of work examining teamwork processes in health care, combined 

with models of team performance and effectiveness developed in psychology and 

organizational science (e.g., Ilgen et al., 2005; Weaver, Feitosa, & Salas, 2013; Zaccaro, 

Marks, & DeChurch, 2012), provided the foundation for identifying individual- and group-

level KSAs that underlie effective teamwork in clinical care settings (e.g., Dow, 

DiazGranados, Mazmanian, & Retchin, 2013; Fernandez, Kozlowski, Shapiro, & Salas, 

2008; McDonald et al., 2014). Models of teamwork competencies in health care have shed 

light on the KSAs necessary for teaming effectively in (a) interdisciplinary contexts in which 

coordination, communication, and collaboration must occur across disciplines with different 

training, professional norms, and specialized languages; and (b) in contexts in which 

teamwork must occur asynchronously across boundaries over prolonged periods of time.

Differentiating Technical Versus Nontechnical Skills in Health Care

Seminal work in team science differentiated teamwork from taskwork, emphasizing that 

team members needed competencies in both to fully contribute to team outcomes (Cannon-

Bowers, Tannenbaum, Salas, & Volpe, 1995). Team scientists have long taken this for 

granted as a core, evidence-based principle of team performance. Evidence derived from 

studies of lab, military, and aviation teams identified team/collective orientation, mission 

analysis and planning, mutual performance monitoring, backup behavior, adaptability, and 
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leadership as critical teamwork competencies (Salas, Rosen, Burke, & Goodwin, 2009). 

However, work examining the bifurcation of technical competencies (e.g., procedural 

clinical care, clinical decision making) from nontechnical (e.g., social and cognitive) 

competencies among clinicians has helped to expand the scientific understanding of the 

broad range of KSAs underlying team performance under high stakes in which team 

membership may change rapidly, and in which performances may be episodic, offering 

limited practice or experience working together.

The Non-Technical Skills in Medical Education Special Interest Group (NOME SIG), an 

international consortium of clinicians, educators, and researchers, developed a consensus 

definition that describes nontechnical skills as

a set of social (communication and team work) and cognitive (analytical and 

personal behavior) skills that support high quality, safe, effective and efficient 

interprofessional care within the complex healthcare system. (Gordon, Baker, 

Catchpole, Darbyshire, & Schocken, 2015, p. 572)

Early models of nontechnical skills in anesthesia, surgery, and similar care contexts evolved 

mainly from models of teamwork in other high-risk industries, including aviation, military 

operations, and energy production (e.g., Yule, Flin, Paterson-Brown, & Maran, 2006). These 

models focused primarily on individual-level interpersonal competencies (e.g., 

communication, seeking diverse input and feedback, offering and seeking help) and 

cognitive competencies (e.g., monitoring, decision making). For example, the NOME SIG 

identified nontechnical skills that clinicians should receive training in and eight additional 

skills for team leaders (see Table 2; Gordon et al., 2015). Arguably, some of these early 

competency models focused on episodic team performances, such as teamwork during 

surgical procedures or during a code team resuscitation, and most were presented in the 

context of efforts to enhance patient safety.

Teamwork Competencies in Nonepisodic Care Contexts

Other frameworks defined nontechnical competencies in care contexts that called for 

managing interdependent work over longer periods of time in looser team structures. For 

example, clinical care in critical care or floor units of a hospital, long-term care, or 

rehabilitation often unfolds over multiple days, or months, and involves a core team of 

clinicians delivering the majority of bedside care (i.e., nurses, technicians, attending 

physician) and a medium to large number of consuiting clinicians who join the care team 

during brief episodes centered around specific tasks (e.g., rounds) or for specific purposes 

(e.g., consults, rehabilitative or therapeutic services). Criticai incident studies demonstrated 

overiap between the nontechnical competencies that these settings required and those 

identified in models developed for surgery, anesthesia, and aviation, but they also pointed to 

several key differences (Reader & Cuthbertson, 2011). For example, in these contexts, 

expertise is often highly distributed, formal leadership (e.g., attending physicians), and team 

membership changes often, leadership styles may differ among formal leaders, and 

communication across specialties or interdependent units is often informal, unstandardized, 

and fragmented. In the health services and medical education literatures, the related concept 

of interprofessional collaboration emerged from the organizational sociology literature and 
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also helped to identify key teamwork competencies (D’Amour, Ferrada-Videla, San Martin 

Rodriguez, & Beaulieu, 2005). This work emphasized the importance of team-level 

competencies like adaptability, implicit and explicit coordination, shared leadership, and 

conflict resolution as components of effective teamwork in dynamic environments (Salas et 

al., 2009).

Teamwork Competency Frameworks in Health Care Education Policy and 

Practice

Although earlier calls exist, a report by the Institute of Medicine Committee on the Health 

Professions Education Summit (2003) legitimized teamwork competencies as a standard 

component of graduate and continuing professional education in the health professions. The 

report identified the capacity to “work in interdisciplinary teams … to cooperate, 

collaborate, communicate, and integrate care in teams to ensure that care is continuous and 

reliable” (p. 45) as a core competency that all clinicians should possess regardless of 

discipline. The ensuing movement to develop tools and methods to help students and current 

practitioners to strengthen their teamwork competencies is reflected in both the 

interprofessional education (IPE) movement and the TeamSTEPPS program, an evidence-

based toolkit jointly developed by the Agency for Healthcare Research and Quality and 

Department of Defense. The Interprofessional Education Collaborative (IPEC), a consortium 

of health profession educational associations, issued a revised report identifying overarching 

domains and subcompetencies that collectively comprise the core competencies for 

interprofessional collaborative practice (see Table 1; IPEC, 2016). The IPEC competencies 

have been adopted in both curriculum and accreditation standards in the United States and 

internationally.

Although the IPEC framework focuses on undergraduate and graduate education, the 

TeamSTEPPS framework defines core teamwork competencies for both trainees and existing 

clinicians. The TeamSTEPPS framework draws from the Big Five model of team 

performance developed by Salas and colleagues (2005) to identify four core teamwork skill 

domains, including communication, leadership, situation monitoring, and mutual support. 

The framework emphasizes the interplay among these core skills and that doing more of one 

will not fully compensate for limited capacity in another.

Teaming Over Time in Complex Delivery Systems: Teamwork and Care 

Coordination Models

Recent available data indicate that over half of Americans have at least one chronic 

condition, with over one third having two or more chronic conditions. Patients with chronic 

conditions like cancer, mood or anxiety disorders, high blood pressure, asthma, and diabetes 

see multiple providers and account for nearly 71% of domestic health care spending in the 

United States (Gerteis et al., 2014). Patients with the greatest number of chronic conditions 

see 14 different physicians and fill 50 prescriptions, on average, per year (Warshaw, 2006). 

Coordinating care for these patients requires teamwork across multiple disciplines (e.g., 

internal/family medicine, specialists, home health providers, social services) and 
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organizations in order to provide whole person care. As specialization increases, patient care 

and efforts to improve care have become the work of MTSs (DiazGranados, Dow, Perry, & 

Palesis, 2014; Weaver et al., 2014). Figure 1, Panel B, illustrates some of the complex ways 

in which MTSs can be configured. However, limited research to date examines the 

competencies that matter most for teams and individuals working in such MTSs. For 

example, individual-level skills in sharing leadership, boundary spanning, systems thinking, 

and brokerage/negotiation are likely important (Long, Cunningham, & Braithwaite, 2013; 

Van Houdt, Heyrman, Vanhaecht, Sermeus, & De Lepeleire, 2013). The teams and 

organizational behavior literatures offer some nascent insight into what these competency 

areas may be (Shuffler, Jimenez-Rodriguez, & Kramer, 2015), but this is an area in which 

studies of health care teams and delivery systems offer an opportunity to advance the science 

of teams and more complex MTSs. Additionally, expanding our understanding of the 

competencies related to working as part of virtual teams and with health information 

technology (HIT) as an agent-based team member are critical for preparing clinicians for 

working in increasingly networked delivery systems (President’s Cancer Panel, 2016). 

Lastly, the need for research examining team competency assessment strategies and the 

impact on patient and provider outcomes (Institute of Medicine, 2015), as well as contextual 

factors that shape teamwork processes in practice, continues (Salas & Rosen, 2013).

Discovery 3: Teamwork Processes in Health Care Include Rapid Learning, 

Listening Intently, Adapting, and Speaking Up Among Clearly Defined Team 

Members and Loose Collaborators

Discovery 3 pertains to current knowledge about effective teamwork process behaviors in 

health care. Conceptual models of the processes underlying team performance in health care 

are exemplars in translating and adapting generalized psychological theories to new 

contexts, specific problems, and emerging scientific gaps. Models of team performance in 

various health care contexts have successfully adapted and extended established models of 

team performance (e.g., Dow et al., 2013; Fernandez et al., 2008). Observational and 

interventional studies reinforce that many affective, cognitive, behavioral processes that 

matter for other teams operating in high-risk, dynamic environments also matter for teams 

delivering clinical care (Dietz et al., 2014; Manser, 2009). However, this body of work also 

highlights that health care teams, like other teams operating in high-risk, dynamic 

environments with rapid and dynamic performance cycles, engage in (a) adaptive 

coordination (Bogdanovic, Perry, Guggenheim, & Manser, 2015); (b) critical task execution 

while learning and synthesizing new or emerging information (Schraagen, 2011); (c) 

intentional listening, translation of information coming from disciplines with highly 

specialized languages, and explicit reasoning (Tschan et al., 2009); and (d) speaking up 

deliberately in contexts in which psychological safety may be low and hierarchical norms 

strong (Nembhard & Edmondson, 2006). As was the case in the general scientific literature 

on teams (Salas, Cooke, & Rosen, 2008), there is a lack of standard terminology for team 

process behaviors in health care (Nestel, Walker, Simon, Aggarwal, & Andreatta, 2011). 

However, the general categories of team process behaviors from the science of teams (i.e., 
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action, transition, and interpersonal; Marks, Mathieu, & Zaccaro, 2001) accurately 

characterizes much of the work in health care.

Discovery 4: Team Performance Can Be Validly Measured Across Complex 

Settings

Discovery 4 pertains to the assessment of teamwork, or mediators in the IMO framework. As 

teamwork competencies become the focus for accreditation by educational, professional, 

and regulatory organizations, valid measurement is needed to evaluate and assess 

performance, determine the impact of team improvement initiatives, and provide structure 

with regards to how teams receive performance feedback. Real-time measurement can also 

prompt immediate self-correction or external interventions to enhance performance.

The array of performance settings, compositional structures, and competency requirements 

has prompted a proliferation of team measurement tools; 73 unique tools have been 

identified in internal medicine alone (Havyer et al., 2014). In health care, like most domains, 

team performance data are typically collected through surveys and direct observations.

Survey studies involve asking team members to rate themselves, the team, and/or their 

organization. They are used to measure attitudinal competencies (e.g., trust) but can measure 

perceptions of the quality of team member interactions (Keebler et al., 2014). Safety culture 

surveys are the most widely used approach to measuring team dynamics in health care 

(Havyer et al., 2014), in part because of hospital accreditors in the United States requiring 

institutional leadership to “regularly evaluate the culture of safety and quality using valid 

and reliable tools” (Joint Commission, 2012, p. 1). Safety culture surveys with strong 

psychometric evidence include the Hospital Survey on Patient Safety Culture (Agency for 

Healthcare Research and Quality, 2016) and the Safety Attitudes Questionnaire (Sexton et 

al., 2006). In addition to gauging perceptions of overall safety, these surveys measure 

constructs related to communication, leadership, and coordination and collaboration within 

and across units. With respect to safety, culture scores are inversely related to adverse events, 

with areas related to handoffs and transitions of care, teamwork within units, and teamwork 

across units having the strongest relationship (Mardon, Khanna, Sorra, Dyer, & Famolaro, 

2010). A limiting factor of survey research, however, is the respondent biases that may 

influence findings.

Unlike surveys, observational approaches measure team performance in real time. The use 

of external raters adds objectivity to measurement. The majority of observational tools in 

health care have been developed and applied to specific clinical work areas, with surgery and 

resuscitation being the most common (Dietz et al., 2014). Further, these tools have been 

developed to assess teamwork at individual (Fletcher et al., 2003; Yule et al., 2006) and team 

levels of analysis (Mishra, Catchpole, & McCulloch, 2009). Most observational tools in 

health care rely on low-resolution time scales, in which behaviors are assessed at the 

conclusion of an observation period (Dietz et al., 2014). Such scales, which fail to capture 

the moment-to-moment fluctuations in performance, are useful for summative evaluations 

that convey a team’s proficiency or performance relative to other teams or their prior 

performance for a given task (Rosen et al., 2012). A key drawback surrounding observation 
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is the substantial amount of time required to train raters to reliably use a measurement tool, 

resulting in significant costs even before considering the protected time needed for staff to 

conduct ratings. Further, health care tasks are often emergent, and the sequence of 

behavioral interdependencies cannot be predicted, complicating the logistics of 

observational measurement.

Discovery 5: Health Care Team Training Competencies Can Be 

Systematically Improved

Discovery 5 pertains to interventions designed to improve teamwork competencies (inputs) 

or mediators in the IMO framework. Teamwork matters to numerous outcomes and the 

competencies underlying teamwork are identifiable. As a result, significant efforts have been 

dedicated to providing health care workers opportunities to systematically build teamwork 

competencies.

Team Training

Defined as a learning strategy comprising a set of tools and methods that learners use to 

systematically acquire teamwork KSAs (Hughes et al., 2016; Salas, DiazGranados, et al., 

2008), team training is a widely implemented and well-evidenced intervention for building 

health care team competencies (Buljac-Samardzic, Dekker-van Doorn, van Wijngaarden, & 

van Wijk, 2010; Weaver, Dy, & Rosen, 2014). It has been used both as an individual- and 

team-level intervention to improve outcomes at multiple levels of analysis including 

individual (e.g., attitudes), team (e.g., efficiency), and organizational (e.g., safety culture) 

levels. Recent estimates suggest that as many as 75% of medical students now receive some 

form of team training (Beach, 2013). Additionally, more than 1.5 million health care 

workers have completed the TeamSTEPPS program (Global Diffusion of Healthcare 

Innovation Working Group, 2015).

A recent meta-analysis of 129 studies synthesized the evidence supporting health care team 

training (Hughes et al., 2016) using a multilevel training evaluation framework assessing 

programs across four criteria: reactions, learning, transfer, and results. Reactions refer to the 

affective and utility judgments of participants after completing a training program (Alliger, 

Tannenbaum, Bennett, Traver, & Shotland, 1997). Reactions can impact learning and 

retention of training content as participants who both enjoy (affect) and perceive training to 

be jobrelevant (utility) are more likely to retain what they have learned and use it at work 

(Brown, 2005). Learning refers to whether trained KSAs changed because of participating in 

training. Transfer criteria assess whether newly acquired or improved KSAs are utilized in 

the job context. Results refer to the beneficial changes observed within the organization 

because of training. In health care, results include any number of outcomes including patient 

safety and quality indicators (e.g., reduced length of stay), patient satisfaction, or cost 

savings. Hughes et al. (2016) showed that training impacts all four criteria. Moreover, the 

authors demonstrated evidence that their relationships are sequential in nature such that 

positive training reactions are associated with greater learning, which translates into 

improved teamwork on the job and subsequently benefits the health care facility and its 

patients. These findings demonstrate the cascading impact of team training. However, based 
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on the general transfer of training literature (Ford, Baldwin, & Prasad, 2017), the greatest 

impact may come from a bundled approach to team training interventions that embed 

effective teamwork within the organization (e.g., include structured tools, work process 

changes, and other interventions to support sustained improvements).

On-the-Job Tools and Strategies

Health care team improvement tools can be categorized as checklists, goal sheets, and case 

analyses. Their purpose is to improve communication by making team processes, goals, and 

case discussion explicit (Buljac-Samardzic et al., 2010). For example, standardized handoff 

protocols are a type of structured team interaction (i.e., checklist) used to overcome 

information loss occurring between care transitions. These protocols encourage greater 

information exchange and improve patient, provider, and organizational outcomes (Keebler 

et al., 2016).

Tools to improve team effectiveness are attractive because they are often presented as easy 

and unit-specialized alternatives to other more involved and time-consuming team 

interventions, such as training. It is often assumed that they will be understood and swiftly 

adopted. Thus, team tools are implemented with little instruction on their use in daily 

practice (Buljac-Samardzic et al., 2010). Further, staff may hesitate to adopt tools and 

strategies until they understand their value and how workflow will change as a result. Team 

improvement tools and strategies must be integrated into the unit or organizational culture 

and workflow.

Moderating Conditions

It is necessary to understand the conditions that influence team intervention effectiveness. 

Leadership is a critical element in creating and sustaining the culture change necessary for 

adoption of team improvement tools and strategies. Implementation of surgical briefings and 

debriefings illustrates this clearly. Briefings allow for teams to ensure that all members 

understand goals, understand everyone’s roles and responsibilities, and have a chance to 

voice concerns. Debriefing affords a valuable learning opportunity for teams to discuss their 

performance with the expectation to improve during the next performance period. Briefings 

and debriefings have been widely implemented in surgery, but surgical teams with leadership 

involvement and visible support are more likely to sustain the practice over time (Paull et al., 

2009). Structured briefings and debriefings are an effective team strategy, but they, like all 

other interventions, require strong leadership to realize their benefits. Once implemented, 

wide variation in the mindful engagement of staff in the use of structured communication 

tools is possible (Johnston et al., 2014). Across organizations, the amount of improvement in 

patient outcomes realized by the introduction of structured communication tools is 

significantly moderated by the preexisting culture of the organization such that organization 

high in safety culture see large benefits and those low in safety culture see little to no benefit 

(Haynes et al., 2011). Safety culture (i.e., the degree to which safety concerns are prioritized 

relative to other goals) is heavily influenced by leadership (Ruchlin, Dubbs, & Callahan, 

2004) and is critical to avoid the perception of structured communication tools as 

administrative tasks of little value (Catchpole & Russ, 2015).
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Well-planned, well-supported, and well-received team interventions still require 

consideration of the organization’s capability of sustaining the new tool, strategy, or work 

structure. To achieve long-term solutions, organizational policies, reward structures, and 

culture must align to support the expected values and behaviors. New staff must understand 

norms surrounding team tools and strategies. This includes periodic refresher training for all 

staff as teamwork related skills can decay (Arthur, Day, Bennett, & Portrey, 2013). Linking 

teamwork practices to regulatory requirements and policy has shown to improve sustainment 

(Armour Forse, Bramble, & McQuillan, 2011). Team training can improve performance, but 

it is sustained over time through efforts to ensure continued KSA proficiency and tying 

expectations to organizational policy.

Discovery 6: Teamwork Quality Impacts Patient, Staff, and Organizational 

Outcomes

Discovery 6 pertains to the relationship between the quality of teamwork mediators and 

outcomes in the IMO framework. Meta-analytic synthesis of decades of psychological 

research has established the important empirical relationships between team process 

(LePine, Piccolo, Jackson, Mathieu, & Saul, 2008), team cognition (DeChurch & Mesmer-

Magnus, 2010), team affect (Gully, Incalcaterra, Joshi, & Beaubien, 2002), and performance 

outcomes. These findings have been replicated and extended in the health care context, 

focusing on important value-based health transformation outcomes. Specifically, major 

discoveries include conceptual and empirical connections between the quality of teamwork 

and patient outcomes, and health care worker outcomes.

Teamwork and Patient Care Outcomes

A growing body of literature links the quality of teamwork to the quality and safety of health 

care delivery (Schmutz & Manser, 2013). Work in this area has focused on three domains: 

(a) the quality (i.e., degree to which patients receive treatment consistent with current 

guidelines and professional knowledge) and safety (i.e., risk of preventable patient harm) of 

care, (b) patient experience (i.e., self-reported outcomes), and (c) clinical patient outcomes.

First, a variety of studies confirm the pervasive nature of communication and coordination 

risks. Observational studies in surgical services indicate that approximately 30% of team 

interactions include a communication failure of some type (Lingard et al., 2004) and that 

patients receiving care with poor teamwork are almost five times as likely to experience 

complications or death (odds ratio = 4.82, 95% confidence interval [CI] [1.30, 17.87]; 

Mazzocco et al., 2009). A large Australian study found preventable patient deaths were 

twice as likely to be caused by a communication failure as an error of technical competence 

(Wilson et al., 1995).

Second, positive associations between the quality of teamwork in inpatient facilities and 

patients’ self-reported satisfaction with their care have been established (Lyu, Wick, 

Housman, Freischlag, & Makary, 2013), with patients receiving care from higher performing 

teams being more satisfied. Although patient satisfaction has always been considered 

important, it has recently been connected to hospital reimbursement.
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Third, studies demonstrate the association between teamwork within care areas and clinical 

patient outcomes. Patients receiving care from teams with higher levels of role clarity, 

mutual trust, and quality information exchange experience lower levels of postoperative 

pain, higher postoperative functioning, and shorter lengths of stay (Gittell et al., 2000). A 

large-scale survey by the U.K. National Health Service revealed that degree to which health 

care workers reported conducting their work in effective teams was associated with a range 

of patient outcomes, including rates of errors, and patient mortality (Lyubovnikova, West, 

Dawson, & Carter, 2015).

Teamwork and Health Care Worker Outcomes

Effective teams not only protect patients from risks and improve outcomes—they also create 

a more positive, engaging, and resilient workplace. Hospitals in which staff report higher 

levels of teamwork (i.e., clear roles and mindful management of interdependencies) have 

lower rates of workplace injuries and illness, experiences of workplace harassment and 

violence, as well as lower levels of staff intent to leave the organization (Lyubovnikova et 

al., 2015). The teamwork climate of a work unit is highly related to the level of engagement 

that staff feel in their work, such that units with high teamwork climate also have staff with a 

strong commitment to, and sense of, ownership over their job responsibilities (Daugherty 

Biddison, Paine, Murakami, Herzke, & Weaver, 2015). Teamwork quality is also inversely 

related to the level of burnout experienced by staff (Bowers, Nijman, Simpson, & Jones, 

2011). Units with poor teamwork tend to have staff with higher levels of fatigue with their 

roles. Further, greater role clarity among multidisciplinary community mental health teams 

in the United Kingdom was associated with higher job satisfaction (Carpenter, Schneider, 

Brandon, & Wooff, 2003).

These relationships between teamwork and workforce outcomes are similar to those found in 

other industries. However, teamwork serves an additional role in health care. Workers 

involved in patient safety events are second victims of preventable patient harm (Wu, 2000). 

When a patient is harmed because of the actions or inactions of health care workers, it can 

be personally and professionally devastating for the clinicians involved. Suicide is a 

disproportionately high cause of death for physicians in the United States when compared 

with the population as a whole or other professions, and suicidal ideation among surgeons is 

almost twice as likely (odds ratio = 1.87, p < .001) in the 3 months following involvement in 

an incident of preventable patient harm (Shanafelt et al., 2011). Similarly, medical residents’ 

involvement in medical errors is associated with decreased quality of life, increased burnout, 

and increased odds of screening positive for depression (odds ratio = 3.29, 95% CI [1.90, 

5.64]; West et al., 2006). Although comparatively little research exists in this domain, 

dysfunctional team dynamics (e.g., blaming an individual for a system-based error and 

ostracizing that individual) play a critical role in exacerbating negative personal and 

professional consequences staff experience as a result of preventable patient harm (Seys et 

al., 2013).

Improving teamwork among health care workers is increasingly viewed as a viable strategy 

for managing the numerous workforce challenges, including recruiting and retaining skilled 

staff during nursing (Buerhaus, 2008) and physician shortages (Dall, West, Chakrabarti, & 
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Iacobucci, 2015). Additionally, the financial viability of health care organizations in the 

United States is tightly coupled with the quality and safety of care they provide, which 

further highlights their increased need to effectively manage patient outcomes as well as 

workforce issues.

Future Directions

Psychological and organizational research has advanced our understanding of how to 

develop clinicians, prepare organizations, structure tasks, and implement metrics to foster 

effective teamwork, enhance care coordination, and strive toward optimal outcomes for 

patients and workers. Here, we suggest several avenues for future research to further our 

understanding of team functioning and how to best implement and disseminate this evidence 

in health care.

First, much research examines health care teams working within the same organization or on 

a given procedure or task (e.g., resuscitation teams, surgical teams). Scarce research 

investigates teamwork over longer time frames in complex MTS structures. Care is 

interprofessional and involves the interdependent work of multiple care teams (e.g., primary 

care, radiology, and oncology). Care may be led by a designated care coordinator or patient 

navigator, but often it is not. This leaves many patients or loved ones to do the invisible work 

of coordination: synthesizing complicated, sometimes conflicting, information from multiple 

clinicians; navigating the complicated payment system; and bridging boundaries between 

different clinicians and teams (Ancker et al., 2015). Initial literature defines MTSs 

(DiazGranados et al., 2014; DiazGranados, Shuffler, Savage, Dow, & Dhindsa, 2017; 

Weaver et al., 2014), but studying health care delivery through this lens can advance our 

understanding of how MTSs perform, the competencies that matter in an MTS, how MTSs 

should be developed and sustained, and the contextual and structural issues impacting MTS 

effectiveness. Linking complex patient outcomes (e.g., hospital readmission, mortality, care 

experience, and costs) to the work of a single care delivery team ignores the complex MTS 

and individual collaborators providing care. Future research should address conceptual and 

measurement issues. For example, how can the complex MTS structure in which care is 

delivered for a patient with multiple chronic conditions be validly characterized? How can 

health care providers develop a sense of MTS membership, and how does their interpretation 

of MTS goals (e.g., overarching patient goals and priorities related to quality vs. quantity of 

life) and local team-level goals (e.g., condition specific treatment goals) influence care 

processes and outcomes?

Second, teams research in health care offers an opportunity to advance the science of 

virtuality in teams (Gilson, Maynard, Jones Young, Vartiainen, & Hakonen, 2015). 

Telemedicine promises to enhance access to multidisciplinary care and address the severe 

shortages in specialist and primary care clinicians. The concept of “virtual collaborative” 

care teams has been adopted widely in policy and payment models in the United States. 

However, few studies examine the impact of virtuality on teamwork processes and patient 

outcomes. For example, teleconsults and virtual participation in multidisciplinary treatment 

planning is expanding, particularly in rural and low-resource care delivery settings. How 

does virtuality influence the sharing of novel information, dissenting opinions, voice, and, in 
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turn, the quality of decision making? Could expanding virtual participation of patients and 

their loved ones in these discussions enhance shared decision making?

Third, future research should address the impact of professional fault lines (i.e., the tendency 

for providers to more strongly identify with team members with similar professional 

backgrounds; Lau & Murnighan, 2005) in health care teams, how leadership is most 

effectively shared among clinical teams, and the impact on care coordination and patient 

outcomes. This would inform evidence-based IPE practices for students and practicing 

health care professionals, as well as multilevel intervention strategies to improve 

multidisciplinary care. The nature and type of multidisciplinarity is likely to increase with 

the growing prevalence of more complex role structures (e.g., the trend toward increasing 

specialization and adoption of advanced practice nurses; O’Grady, 2008). Understanding and 

managing fault lines in complex team structures will be critical for realizing the benefits of 

diverse teams.

Fourth, future research should focus on advancing the science of measurement for teams. 

Despite the amount of measurement tools available, there is a dearth of criterion validity 

evidence (Havyer et al., 2014); the science of team measurement in health care needs to 

prioritize how well specific measures are predictive of patient and organizational outcomes 

(Havyer et al., 2014). A key challenge when synthesizing findings both within and across 

clinical domains is the lack of integration among the theoretical and competency models 

underlying measurement (Jeffcott & Mackenzie, 2008). Even within the same clinical 

domain, there are prominent differences in what competencies are considered relevant and 

how they are operationalized (Mishra et al., 2009; Undre, Sevdalis, Healey, Dam, & Vincent, 

2007). This presents a need for future research investigating what attributes of the 

measurement system produce the most valid and reliable ratings with the lowest level of 

logistical costs (Dietz et al., 2014).

Team performance measurement systems in health care also need to keep pace with the 

evolving nature of compositional and interdependency structures; they need to be more 

practical without sacrificing psychometric rigor. Sensor-based measurement is an emerging 

field that holds great promise for balancing the tradeoffs to survey and observational 

approaches (Rosen, Dietz, Yang, Priebe, & Pronovost, 2015). Sensor-based measures refer to 

automated data collection tools (e.g., infrared sensors, radio frequency identification tags) 

used to dynamically capture sociometric data (i.e., behavior, team member composition, 

speech content). Activity traces can complement sensor-based measures to understand 

patterns of behavior between team members because they capture the byproduct of 

information system use (e.g., paging system, e-mail activity, electronic health record [HER] 

entries).

Sensor-based methods have been applied in health care to measure attributes related to team 

inputs (e.g., Big Five personality traits; Olguín, Gloor, & Pentland, 2009), processes/

mediators (e.g., predictability of interactions and movement; Kannampallil et al., 2011), and 

outcomes (e.g., patient length of stay as predicted by physical effort; Olguín et al., 2009). 

Key barriers to implementation are privacy concerns associated with being monitored, 

clinician buy-in (Rosen et al., 2015), equipment cost, and general issues connecting streams 
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of discrete behavioral data to the abstract constructs of teamwork competencies. Further, 

these systems may be more or less appropriate for measuring teamwork depending on the (a) 

specificity of team performance expectations, and (b) physical distribution of team members 

(Rosen et al., 2015). Best practices call for multiple forms of measurements (Baker & Salas, 

1997), and sensor-based measures provide another methodology to understand health care 

team performance.

Fifth, HIT plays an increasingly important role in care delivery (President’s Cancer Panel, 

2016; Samal et al., 2016). Electronic Health Records (EHRs) are a recent standard in most 

care delivery systems, yet limited research examines HIT as an agent-based team member, 

coordination mechanism, or artifact of team cognition. Numerous studies catalogue the 

limitations of EHRs, but there is limited evidence identifying HIT features that improve 

team functioning or help to bridge gaps between patients and providers. HIT also presents an 

opportunity to study how teams adapt and experience change. Case studies of EHR 

implementation (Gross et al., 2016), analyses of EHR mediated electronic referrals for 

specialty care (Hysong et al., 2011), studies examining interoperability (or lack thereof) 

among HIT systems (Samal et al., 2016), and studies of patient portals (Ge, Ahn, Unde, 

Gage, & Carr, 2013) indicate a need to better understand team resilience during change and 

how to coordinate, communicate, and develop (and update) accurate shared mental models 

in a distributed, asynchronous fashion. Additionally, understanding how information systems 

can reinforce and support teamwork competencies and behaviors targeted in training 

programs is ripe for investigation. Sixth, future research should consider the value of team 

and MTS performance models in examining care transitions and develop multilevel 

interventions to strengthen teaming across boundaries. For example, handoffs have been 

topic of research and improvement efforts for decades, with little evidence of large scale 

reduction in preventable patient harm related to handoffs. Improvement interventions 

typically focus at the point of handoff—a discrete time and place—and use training and 

structured verbal, written, and electronic protocols to support team interactions. These 

interventions can work but are challenging to scale, spread, and sustain. Future research and 

interventions should address more macro patterns of coordination between units and 

facilities.

Conclusions

It is an exciting time to study teams in health care. The practical need for knowledge about 

teams has never been more salient, and the opportunities to contribute to the general science 

of teams are unparalleled. The health care system touches all of our lives, and the quality of 

the teamwork within that system impacts the experiences we have and the outcomes we see. 

Psychologists can have a large and positive impact in this industry in transition both for 

those who work in it and those whose well-being depends upon it.
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Figure 1. 
Illustration of team science frameworks guiding this review. Panel A depicts the input-

mediator-output (IMO) framework guiding the team science discoveries. Discovery 1 

focuses on organizational context factors (inputs) impacting team effectiveness. Discoveries 

2 and 3 focus on what is known about effective teamwork competencies (inputs) and 

processes (mediators). Discovery 4 focuses on how team processes are measured, and 

Discovery 5 on how competencies and processes are improved. Discovery 6 focuses on 

evidence linking teamwork to outcomes. Panel B illustrates multiteam system (MTS) 

interdependence structures in healthcare organizations. Component team (CT) 1 and CT 2 

exhibit intensive coordination, such as a primary care team and group of consultants 
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working collaboratively on diagnosis and treatment planning; CTs 1, 3, and 5 exhibit 

sequential interdependence, such as care teams within a preoperative surgical clinic, 

operating room, and recovery unit caring for surgical patients; CTs 3 and 4 exhibit reciprocal 

interdependence, such as physical therapy and nursing teams working to ambulate patients 

within an inpatient care unit.
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