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In many workplaces, temporary teams comprised of cross-discipline team members convene and coordinate
complex work, despite team members having not worked together before. Most related research has found
consistent performance benefits when members of temporary teams work together multiple times (team
familiarity). Recent work in this area broke new conceptual ground by instead exploring the learning and
performance benefits that team members gain by being exposed to many new partners. However, that new
work examined partner exposure within solo-discipline teams. In this paper, we aim to extend this research
area by developing and testing theory about partner exposure in temporary cross-discipline teams where
members are working across professional and discipline boundaries. We use visit-level data from a hospital
ED and leverage the ad hoc assignment of attendings, nurses, and residents to teams and the round-robin
assignment of patients to these teams as our identification strategy. We find a significant positive performance
impact of residents’ exposure to more nurses and a significant negative impact of residents’ exposure to
more attendings. Both of these effects are lessened on patient cases with more structured workflows. In
teams that do not include a resident, we find a significant negative performance effect of nurses’ exposure
to more attendings. The magnitudes of these effects do not differ based on whether the experiences were
accumulated more recently or longer ago. Our results suggest that interaction with cross-discipline partners

is an important but often unrecognized part of disciplinary training and team composition.
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1. Introduction

In recent years, many industries have come to rely on temporary teams to accomplish
complex, high-value work (Edmondson and Nembhard 2009, Huckman et al. 2009, Ker-
rissey et al. 2020, Mortensen and Haas 2018). This trend has been attributed to several
factors, including new internet communication technologies that facilitate the assembly of
temporary teams, as well as new macro-employment models where people pursue career
paths that span projects, organizations, and industries (Benkler 2017, Cappelli 1999, Klein
et al. 2006). These temporary teams are often composed of members who may have not
worked together before, and who are assembled on demand for short-term engagements
that require them to coordinate tightly-coupled and complex work. Examples of tempo-

rary teams used in different industry settings include innovation project teams (Dugan
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and Gabriel 2013), crowdsourced “flash teams” and “flash organizations” (Retelny et al.
2014, Valentine et al. 2017), “tour of duty” start-up teams (Hoffman et al. 2013), “fluid”
project teams (Staats and Upton 2011), and ad hoc virtual teams (Crisp and Jarvenpaa
2013). Temporary teams are also now common in professional service industries including
health care, consulting, and law (Gardner and Valentine 2015, Weinberg et al. 2011). These
industry trends prompt the need for research about the effectiveness of temporary teams
that operate with extremely fluctuating membership (Hackman and Katz 2010).

A substantial research literature explores the ways in which various team characteristics
contribute to effective teamwork and improved team performance. This research examines
topics spanning from collective intelligence (Riedl and Woolley 2017, Woolley et al. 2010,
2015), conflict (Jehn 1995, de Wit et al. 2012), network structure (Balkundi and Harrison
2006, Cummings and Cross 2003, Reagans et al. 2004, Sackett and Cummings 2018),
and psychological safety (Edmondson 1999, Siemsen et al. 2009), among others. One of
the most consistent and replicated results in this literature is that the amount of team
members’ prior shared experiences—sometimes called team familiarity—is associated with
the team’s performance (Espinosa et al. 2007, Katz and Allen 1982, Ramachandran et al.
2018, Reagans et al. 2005, Staats 2012). This result is particularly relevant for temporary
teams, whose members are likely to have varying levels of familiarity or shared experience
(Cattani et al. 2013, Huckman et al. 2009, Huckman and Staats 2011).

Recently, some studies broke new conceptual ground in this research area. These studies
examined the implications of staffing teams to optimize team familiarity on other poten-
tially useful properties of teams, such as the availability of team members (Salehi et al.
2017) or the opportunity for team members to learn from new partners (Aksin et al. 2020).
Relevant for our paper, Aksin et al. (2020) developed and tested new theory about team
members’ exposure to new partners over time as temporary teams are convened, work
together on a new task, and disband. Their results showed that such new partner exposure
indeed benefits performance, and that this positive relationship differs by the level of task
standardization, team member experience, and workload. However, their paper developed
and tested theory about partner exposure in the context of solo-discipline teams, where
the focal team members were learning from exposure to peers in their own profession and

who carry out the same set of tasks as themselves.
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In this paper, we argue that this theory of partner exposure should now be extended
to theorize and test the effects of partner exposure in cross-discipline temporary teams.
Unlike solo-discipline teams comprised of peers, these team members work across both
professional hierarchies and across disciplinary boundaries. Both professional hierarchies
and cross-discipline boundaries shape the nature of teaming interactions in ways that
influence productivity and learning. Team members who represent the same discipline
or profession are working within the same boundaries of expertise; they are learning to
make the same decisions and do the same tasks as each of their subsequent partners. Yet
sometimes they are working across a professional hierarchy, which may limit some of the
ongoing interactions that support productivity and learning. For trainees, the benefits of
partner exposure to authority figures in the same discipline will likely depend on how this
authority structure shapes interactions.

In contrast to team members from the same discipline, team members who are working
across disciplines have different areas of expertise and responsibilities. They are learning to
react to and adjust to another professions’ decisions and tasks, rather than being exposed
to a member of their own profession carrying out the decisions and tasks that they them-
selves will do. Yet some cross-discipline partners may also be more interdependent and
interactive because of team authority structures, such that the nature of their ongoing
interactions may support productivity and learning. For trainees, the benefits of exposure
to cross-discipline team members depends on both how the disciplinary boundary and
authority structure shape interactions. To explore these ideas, we develop a conceptual
framework that draws on research on cross-discipline boundaries, team hierarchy, and task
interdependence. Because this is a nascent research area, we develop and test competing
hypotheses (Edmondson and McManus 2007).

We analyze these effects by leveraging the archival data in the electronic health records
(EHR) of a hospital emergency department (ED). In many hospital EDs, temporary teams
of attendings, nurses, and residents are formed ad hoc every shift, with no particular
staffing policy. We leverage this team assignment and the round-robin patient assignment
to these teams to cleanly identify the effects of partner exposure and team familiarity on
cross-discipline team performance. We focus on time to disposition as the main measure of
team performance in the ED. We use these data and this empirical setting to answer the

following research questions: What are the effects of team familiarity and partner exposure



4 Authors’ names blinded for peer review: Learning Across Hierarchies and Boundaries

on the performance of cross-discipline temporary teams? Specifically, do these effects vary
by role, and do they vary depending on how long ago these experiences were accumulated?
In addition, are these effects moderated by structured workflows?

We obtain the following results. First, consistent with prior literature, we show that
team familiarity significantly improves team performance. However, our results depart from
Aksin et al. (2020), which showed benefits of partner exposure within peer solo-discipline
teams. We find a significant positive impact on performance of resident-trainees’ partner
exposure to more cross-discipline partners (nurses) and a significant negative impact of
their partner exposure to same-discipline authorities (attendings). Both the positive (vis-
a-vis nurses) and negative (vis-a-vis attendings) effect of residents’ partner exposure are
lessened on cases with more structured workflows. In teams that do not include a resident,
we find a significant negative impact on performance of nurses’ partner exposure to more
attendings. The magnitudes of these effects do not differ based on whether the experiences
were accumulated recently or longer ago. Our results suggest that interaction with cross-
discipline partners is an important but often unrecognized part of disciplinary training and

team composition.

2. Related Literature and Hypothesis Development

Many contemporary work settings are structured around temporary teams that come
together for one or a few tasks before disbanding. Typically, team members are drawn
from some larger workforce, such as an incident command staff (Bigley and Roberts 2001),
a larger industry such as film or construction (Bechky 2006, Goodman and Goodman
1976), or a clinical department or staff (Aksin et al. 2020, Faraj and Xiao 2006, Klein
et al. 2006). Many researchers have explored the conditions under which temporary teams
are able to effectively accomplish their complex, often mission-critical work. This research
shows that temporary teams as a work structure offer particular challenges and benefits,
especially related to how the teams are staffed or composed (Edmondson and Nembhard
2009, Twyman and Contractor 2019). People working in this kind of workforce tend to
experience low team familiarity and high exposure to new teaming partners. Within this
stream of research, many empirical studies have demonstrated the performance effects of
team familiarity (e.g., Avgerinos and Gokpinar 2017, Espinosa et al. 2007, Huckman et al.
2009, Huckman and Staats 2011). Yet, to date few empirical studies have cleanly identi-

fied the performance effects of partner exposure—even though several relevant theoretical
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frameworks have recognized the possible learning benefits from exposure to more teaming
partners (e.g., Edmondson and Nembhard 2009, Myers 2018, O’Leary et al. 2011). Part-
ner exposure is defined as the number of distinct partners that a focal team member has
worked with during a given period of time. In this section, we review the well-established
literature on team familiarity, and then draw together several research streams to develop

ideas related to partner exposure in cross-discipline temporary teams.

2.1. Team Familiarity and Performance

Team familiarity is defined as the amount of shared experience that team members have
accumulated in working together on a focal task or project (Espinosa et al. 2007, Huck-
man et al. 2009). This structural property of teams emerges from prior team staffing pat-
terns, and is particularly relevant to temporary teams, which are teams that are typically
short-lived and characterized by highly fluid membership. A well-documented empirical
result from the prior literature is that team familiarity has a significant impact on team
performance—i.e., how well a team performs new work depends on how much work expe-
rience members have accumulated together in the past. For example, in the context of
software development teams, Huckman et al. (2009) finds that an increase in team famil-
iarity leads to a reduction in defects and an improvement in schedule adherence. Espinosa
et al. (2007) also use the context of software teams to illustrate that when it is challenging
to coordinate the team (e.g., due to size or geographic dispersion), team familiarity is even
more helpful in improving performance. In the context of the film industry, Cattani et al.
(2013) illustrates that team familiarity can mitigate the negative effects of having too many
stars on the same team. The only negative effects of team familiarity demonstrated to date
include hampering creative performance (Ramachandran et al. 2018), and over many years
reducing search outside of the team (Katz and Allen 1982). Some of this prior literature
has examined team familiarity in the context of relatively stable teams. In contrast, we
focus on temporary teams, in which team members frequently and quickly come together
for a discrete task and then disband and reassemble with a different set of team members
for the next task. This is relevant to how most health care settings operate. Specifically in
this setting, prior work has shown team familiarity to be associated with shorter surgical
operative time (Avgerinos and Gokpinar 2017, Reagans et al. 2005, Xu et al. 2013), shorter
lengths of stay (Patterson et al. 2015, Valentine and Edmondson 2015), and lower health
care costs (Agha et al. 2018).
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Consistent with this extensive prior literature, we expect team familiarity to positively
impact team performance in our context of emergency department (ED) physician-nurse
teams. Physicians and nurses who have had more experience working together in the past
are likely to have more shared experiences that enable them to quickly synchronize their
understanding of and responses to changing situations (Mathieu et al. 2000, Yuan et al.
2018), resonant mental models of their respective skills and weaknesses (Lewis 2004, Ren
and Argote 2011, Zhang et al. 2007), common language for talking about problems and
solutions (Thompson and Fine 1999), as well as trust and psychological safety to facilitate
knowledge sharing (Edmondson 1999, Siemsen et al. 2009). These relational qualities enable
team members to coordinate faster, without sacrificing quality care. Consistent with this
prior research, we hypothesize the following:

H1: Team familiarity is positively associated with team performance.

2.2. Partner Exposure and Performance

Relative to the prior research on the effects of team familiarity on performance, the empir-
ical literature on the effects of partner exposure on performance is much less developed.
Nevertheless, partner exposure is also an important structural property of temporary teams
that arises from staffing patterns, and one that managers may need to trade off against
team familiarity. Take, for example, an extreme case, in which a manager chooses to always
keep one team together. In this scenario, these team members will have a high level of team
familiarity but a low level of partner exposure, because they will not have been worked
with other partners, who could have been a source of learning. Familiarity and partner
exposure are related but not strongly correlated. For example, a physician-nurse dyad may
be new to working with each other, so have zero familiarity with each other, but the nurse
may have also worked with many other physicians and the physician may have high famil-
iarity scores with one or two other nurses. These simple examples illustrate that to fully
understand the performance implications of how temporary teams are staffed, the effects
of partner exposure should be considered alongside team familiarity.

To our knowledge, Aksin et al. (2020) is the only study to date that empirically measures
the performance effects of partner exposure together with team familiarity in temporary
teams. The authors study ambulance transport teams, each of which is comprised of two
paramedics, to examine how partner exposure and team familiarity affect efficient team

performance. The two paramedics were relative peers—neither was in formal training or
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required supervision. Their study finds that both partner exposure and team familiarity
positively impact the efficient performance of the transport teams, and that the benefits
of partner exposure outweigh that of the benefits of team familiarity in this context. As
such, they recommend that managers in this setting should prioritize maximizing partner
exposure when staffing the transport teams. This study importantly broke new conceptual
ground in the research conversation on temporary teams by considering the performance
effects of partner exposure. Yet, its scope was limited to developing and testing new theory
in the context of solo-discipline teams. Many temporary teams convene members from
across different disciplines. Many teams also include trainees within a discipline (e.g.,
medical residents) who are in training, require supervision, and lack full decision-making
authority. This new area of study on partner exposure needs to now be extended to also
consider the performance effects in cross-discipline temporary teams.

To develop these new ideas, we need to consider the implications of cross-discipline team
structures: members interact across professional hierarchies and across disciplinary bound-
aries. The literature to date supports competing hypotheses about how partner exposure
across professional hierarchies and disciplinary boundaries might shape performance. We
can synthesize these ideas by first considering how peer team members learn from each
other in solo-discipline teams. In solo-discipline teams, team members belong to the same
‘community of practice’. Community of practice is a conceptual label used in the research
literature on workplace learning to refer a “group that shares a [sometimes professional]
concern and learns how to do it better as they interact regularly” (Lave and Wenger 1991,
Wenger 1999). In organizations, communities of practice often develop within and overlap
with occupations or professions (Brown and Duguid 2001, Wenger and Snyder 2000). A key
idea advanced by this literature is that workplace learning tends to be situated and social
rather than formal, didactic, and abstract, meaning that people learn as they interact with
each other as they carry out their actual work in the relevant situations. Lave and Wenger
(1991), founding theorists in this area, argued that learning, understanding, and interpre-
tation involve a great deal that is not “explicit or explicable” so must be “developed and
framed in a communal context” (Lave 1988, p.633). A classic example comes from Orr
(1996), who studied how technicians learned on the job. His study showed that learning
by reading manuals or documentation was rarely relevant or helpful. Instead, technicians

learned from each other as they interacted on the job, developing informal, ‘non-canonical’,
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but highly situated and relevant understandings of each problem they encountered. He
explained that “solving problems in situ required constructing a coherent account of [the
problem] out of the incoherence of the data and documentation” (p.169). To do this, the
technicians embarked on what Orr (1996) referred to as a long story-telling procedure of
problems each had experienced before that might have relevance to interpreting the current
problem. He claimed that learning involved the technicians interacting around “narration,”

“collaboration,”

and “social construction”. Later studies built on these ideas and similarly
demonstrated that learning is social, interactive, contextual, often involves narration or
storytelling to interpret and explain ideas, and unfolds within communities of practice
(e.g., Beane 2019, Brown and Duguid 1991, 2001, Duguid 2005, Wenger 2000).

When considered in light of this research literature, the Aksin et al. (2020) results make
sense. The ambulance transport teams were peer partners in the same community of prac-
tice. They shared a common problem space, a shared set of tasks, and had access to a
shared set of stories and practices that could be used to interpret and understand the
unexpected and ambiguous scenes they encountered. Each new partner had a different set
of experiences from which the other could learn. The more exposure that any paramedic
gained to new partners, the more varied practices they observed being applied in prac-
tice. In addition, they had a mature enough understanding of their field that they could
then generalize these practices and choose among or synthesize the best practices at their
next scene. This effect of partner exposure was a significant boost to performance, above
and beyond simply accumulating additional experience on the job. Among peers within
communities of practice, we expect that new partner exposure is likely to be commonly
advantageous.

In contrast, cross-discipline teams have a more complicated role structure. Some team
members are not peers; trainees on the team are working within the context of a professional
hierarchy. Some team members are not working within the same community of practice, but
rather working across disciplinary boundaries. These team structures shape the nature of
interactions. First, we consider the implications of the professional hierarchy on the effects
of partner exposure. The professional hierarchy determines the team authority structure,
wherein team members have differential decision-making authority (Wageman and Fisher
2014). One team member tends to be the de facto team leader while other team members,

including trainees, “have authority only for executing the tasks” (Hackman 2002). Such
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team authority structures are ubiquitous in contexts such as surgical teams, airline cockpit
crews, and emergency rooms. The team member with the decision-making authority has full
autonomy to exercise their professional judgement as they see fit; we know from extensive
research that this professional autonomy results in significant practice variation (Corallo
et al. 2014, Davis et al. 2000, Grytten and Sgrensen 2003). The implication of this authority
structure might support the finding in Aksin et al. (2020). Trainees might benefit from
working with and being exposed to the varied decisions of many different team leaders
within their professional discipline. Zaheer and Soda (2009) argue that a “heterogeneity
of new ideas, processes, and routines” from past experiences can be a valuable source of
individual and team learning (p.3).

However, social hierarchy in groups can also have an inhibiting effect on the kinds
of interactions that support learning. Many studies show that within a group, the mere
presence of social hierarchy inhibits low-status actors’ ability to engage in the critical
cognitive states and behaviors needed for experimenting and learning new ideas (Brooks
23, Foldy et al. 2009, Keltner et al. 2003). Temporary teams with this authority structure
tend to have particularly defined social hierarchies. In cardiac surgery teams, for example,
physician decision-making is generally “hierarchical, demanding, and direct” (Edmondson
et al. 2001a, p.704). The team leader in this authority structure can view the team as
“support systems for them as individuals” (Wageman and Fisher 2014, p.4). Edmondson
et al. (2001b, p.128) quote a cardiac surgeon saying, “Once I get the team set up, I never
look up [from the operating field]...it is they who have to make sure that everything is
flowing”. This kind of tight unilateral control of the decisions that set other people’s work
in process is common in the medical profession (Nembhard and Edmondson 2006). The
team leader holds the authority for decision-making about the teams’ plans and courses of
action, and the other members execute on those decisions and plans. Trainees in the ED, for
example, were described to us by several informants as “servants” of the attendings. This
lack of ownership is another reason that hierarchy can have an inhibiting effect on learning
(Alexander et al. 2005, Dougherty 1992, Greer et al. 2018, Greer and Chu 2020, Lemieux-
Charles and McGuire 2006). The authority structure limits autonomy, which means that
trainees as decision-takers may not easily generalize their exposure to varied practices

to quick coordination of future cases. The literature thus offers these differing effects of
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trainee partner exposure. We summarize the above arguments by stating the competing
hypotheses:

H2a/b: Same-discipline partner exposure is positively/negatively associated with team
performance for trainees in cross-discipline temporary teams.

A second team structure that shapes the nature of team interactions in cross-discipline
teams is the disciplinary boundary. This team structure may also influence the extent to
which different team members gain performance benefits from exposure to many new part-
ners. Again, the relevant literature offers mixed arguments. On the one hand, trainees on
the team may struggle to learn from exposure to cross-discipline partners. Cross-discipline
team members are likely to understand and interpret the same work situation differently:
they pay attention to different information as salient to their own tasks at hand, they
are invested in different practices and identities around what they do to address different
problems, and they have a different language and culture for describing their different
interpretations. Each discipline develops and works within their own ‘interpretive thought
worlds’ (Dougherty 1992). These in-group shared mental models help the within-discipline
members coordinate with each other because they share a similar interpretation about
salient information as they encounter uncertain events (Austin 2003, Mathieu et al. 2000).
But the shared meaning systems that are so helpful within a discipline also complicate
understanding across disciplines: different groups tend to understand the intricacies and
details of their own practices, but gloss over the complexities underlying other groups’
practices (Alderfer 1980, Bresman and Zellmer-Bruhn 2013, Dougherty 1992). Specific to
medical teams, residents and nurses have been shown to have different perceptions of many
practices including “documentation practices, how reports on patients were provided and
received during patient handoffs, daily schedules, unit routines, and methods of communi-
cating with one another” (Benike and Clark 2013). The differences in how different occu-
pations interpret similar situations or events are quite substantial; Bechky (2003) describes
how two occupational communities had to interact and negotiate to ‘share meanings’ of
their understandings of the same boundary object. These ‘silos’ within disciplines develop
early in professional training and are often reinforced by professional cultures (Bartunek
2011). For example, resident trainees and nurses are both to some degree decision-takers
because of the team authority structure, but they are also working across the medical hier-

archy where the residents are likely to perceive themselves as having more authority and
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responsibility than nurses (Baggs and Schmitt 1997, Muller-Juge et al. 2013). For these
reasons, it may be difficult for trainees to learn from exposure to many cross-discipline
teaming partners.

On the other hand, cross-discipline interactions may also be a source of learning for
trainees and improve their productivity on later tasks. One reason that trainees might
learn from cross-discipline partners in ways that make them more efficient relates in part
to the team authority structure and the nature of interdependence and interaction in tem-
porary teams. The situated learning literature summarized above reveals how interactive
and iterative most workplace learning is (Duguid 2005, Lave and Wenger 1991, Wenger
2000). Trainees, being so early in their learning process, will thus rely heavily on ongoing
narration, interpretation, and clarification to make sense of new situations and problems.
This kind of learning will likely involve ongoing, informal iterative questions and answers.
Their questions might be fairly basic compared to what an advanced member of their own
profession might consider to be relevant to their professional realm. Thus, for trainees,
some of their productivity and learning might come from cross-discipline partners who are
right there with them at the moment of their uncertainty and can informally narrate and
interpret the scene. Specific to ED teams, a time-and-motion study showed that attendings
move about the ED less than residents and nurses; residents and nurses were more likely
to be going to the patient bedside and interacting there (Hollingsworth et al. 1998). The
residents will clearly learn some things during the formalized professional interactions with
attendings, such as formal rounding. But resident trainees may also learn through ongoing
iterative interactions with nurses at the bedside or in the hallways as they are moving
around to carry out the overall plan of care. Studies of the actual workflow in medical
teams have characterized the highly interactive nature of the resident-nurse relationship,
for example with nurses making suggestions, reflecting and verifying the residents’ think-
ing, and sometimes even taking the lead in cases where the resident seemed to be struggling
to do so (Baggs and Schmitt 1997, Lingard et al. 2004, Muller-Juge et al. 2013, Piquette
et al. 2009). Related studies have shown that nurses sometimes saw it as their role to
help, direct, or manage medical trainees even when outside of the attendings’ awareness
(Adler-Milstein et al. 2011, Weller et al. 2008). Nurses can also help residents learn and
practice with hands-on skills such as “peripheral IV, NG tubes, Foley catheters, ECG lead

placements” that may take ongoing clarification, narration, and practice, and which an
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attending may not directly supervise (Abourbih et al. 2015). In general, cross-discipline
team members who are highly interdependent and interactive, especially at the scene of the
work such as in the patient room, may be a source of learning for each other. For trainees
who are early in their professional development, exposure to more cross-discipline partners
may provide them with many new partners who can narrate, interpret, and interact at the
scene of the work. Summarizing the competing arguments in the literature laid out above,
we lay out the following hypotheses:

H3a/b: Cross-discipline partner exposure is positively/negatively associated with team
performance for trainees.

Finally, some dyads within cross-discipline teams, such as attendings and nurses in the
ED setting, interact across both a discipline boundary and the team hierarchy struc-
ture. Taking this specific example, the attendings make decisions about the plan of care
(e.g., making diagnoses, creating treatment plans, ordering lab tests or radiological images,
ordering treatments) while the nurses execute these plans and decisions (e.g., obtaining
patient samples for the clinical tests, administering medications and intravenous infusions,
preparing patients and their families for their treatment and admittance or discharge).
The arguments presented above about hierarchy and disciplinary boundaries can thus be
extended to partner exposure within these dyads as well. Each team member may benefit
from exposure to each other’s varied ways of practicing. Nurses may observe the several
different ways that attendings approach different cases and better anticipate future deci-
sions given this exposure. Alternatively, the authority structure and disciplinary boundary
may complicate nurses’ ability to generalize lessons from the variation they encounter
across attendings to produce quicker coordination on later cases. One study quoted a nurse
explaining that a physician partner was “unsure of my skill” which led to “less information
exchange” that would have supported learning from the work together and possible perfor-
mance improvement on later cases (Weller et al. 2008, p.385). These partners may develop
personal attributions about each other’s varying practice styles rather than necessarily
learning generalized best ways to handle future cases. Following the diverging arguments
laid out above, we summarize the following competing hypotheses:

Hja/b: Partner exposure is positively/negatively associated with team performance for

cross-discipline (i.e., non-trainee) team members.
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Many studies in the research literature on team familiarity also explore whether and how
different task structures moderate the well-established relationship between team famil-
iarity and performance. As one example, Espinosa et al. (2007) find that familiarity was
less helpful for teams confronting complex tasks. In conversation with this research, Aksin
et al. (2020) also examine the moderating effect of task structure on the performance ben-
efits of partner exposure. They argue that the effects of partner exposure may similarly be
contingent on the “characteristics of the underlying task process and the type of knowledge
required to execute it” (p.4). They find empirical support for this argument in the context
of the ambulance transport teams. Greater partner exposure directly improves performance
at the patient pick-up scene, where tasks are less-structured, but only benefits performance
past a certain threshold at patient-hospital hand-offs, which involve more-structured tasks.
To continue to build on these ideas, we also analyze how task structures moderate the per-
formance benefits of partner exposure in cross-discipline teams. We similarly expect that
cases with more structured workflows also help structure interactions and scaffold learning
for trainees and cross-discipline members as they encounter varying practices among team
authorities. Some of the knowledge needed to complete complex tasks is tacit and ambigu-
ous, which means it is best shared through ongoing, iterative interactions. Other aspects
of knowledge are more easily codified, for example checklists or protocols encoded into
workflows that shape the coordination between different disciplines on a team (Pronovost
and Vohr 2010). Taking our setting, recent empirical research shows that standardized
checklists and protocols in the electronic medical record helps reduce practice variation
and improve the quality of care (Weiser et al. 2010, Wolff et al. 2004). Thus, if trainees
and nurses are indeed benefiting from exposure to many attendings’ different and varying
practices, this effect would likely be lessened on patient cases with more structured work-
flows. The workflows would be helping to structure and focus the needed interactions and
conversations so they are less variable and less subject to attending idiosyncratic practice
styles. On the other hand, if trainees and nurses are not learning from exposure to attend-
ings’ varied practice styles in ways that they can generalize to more efficient coordination
on future cases, then the structured workflows might alternatively help lessen the negative
effects of exposure to varying practice. We summarize these competing arguments with the
following hypotheses:

Hb5a/b: The relationship between partner exposure and team performance is/is not atten-

uated on cases with more structured workflows.
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2.3. Recency of shared experiences in team familiarity and partner exposure

In understanding the effect of staffing patterns on temporary team performance, it is also
important to consider whether the recency of the shared experience matters (Ancona et al.
2001, Harrison et al. 2003), a factor that to our knowledge has not yet been considered in
the research literature. In fact, very little attention has been paid in prior literature to issues
of time and recency when authors are describing how they compute familiarity or partner
exposure and test performance effects. Because this idea is new for this research literature,
our purpose is to provide discussion of relevant literature and report our models with
explicit modeling of the lookback windows, but not explicitly develop or test hypotheses.
Nevertheless, we argue that explicit discussion or evidence of the lookback windows used
to calculate these team staffing variables is likely useful because differential effects based
on the recency of shared experience are plausible.

On the one hand, a shared work experience between two team members that occurred a
year ago may have little or no effect on performance whereas one that occurred a month ago
might have a stronger impact on performance. This differential relationship over time may
be because the team members’ shared mental models, shared language, and synchronized
responses may be disrupted by different factors over longer periods of time (Anderson and
Lewis 2014, Froehle and White 2014), including experiences with other teams (Kane et al.
2005), changes to the tasks or context (Leonard-Barton 1992), or simply the passing of time
whereby experiences become less salient and retrievable (Ramdas et al. 2018). As team
members encounter these various disruptions, they may see fewer benefits to performance
from their shared experience together. If this were the case, managers should employ a
short lookback window to measure team familiarity. If they were to instead use a long
lookback window, they would over-credit the shared experiences that were accumulated
longer ago and, thus, overestimate the stock of team familiarity from which team members
stand to benefit. On the other hand, it may be the case that the aforementioned disruptions
do not alter the benefits to performance from a shared work experience that occurred a
long time ago. In the context of temporary teams, it is possible that the rapid pace of
learning, and the gains to performance thereof, outpaces the rate of forgetting. This may
be the case if the performance gains from higher levels of team familiarity stem primarily
from intangible know-how rather than from concrete know-what (Paiva et al. 2008). In

this case, managers may be better off employing a reasonably long lookback window to
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measure team familiarity, as team familiarity that was accumulated longer ago may still
meaningfully contribute to the stock of overall team familiarity from which team members
stand to benefit.

In the research to date on the effects of team familiarity, this temporal aspect has largely
been ignored. In addition, much of the prior literature does not explicitly define a lookback
window. Instead, researchers have typically calculated team familiarity by counting the
number of cases on which team members have worked together since the beginning of the
dataset being used for the study (Avgerinos and Gokpinar 2017, Espinosa et al. 2007,
Reagans et al. 2005, Xu et al. 2013). This approach often results in lookback windows
that vary in length by each observation, where observations near the beginning of the
dataset have a shorter lookback window and observations near the end of the dataset have
a longer lookback window (Espinosa et al. 2007). In contrast, some other studies do use a
consistent lookback window across all observations by constraining the lookback window to
a fixed length of time. For example, Huckman et al. (2009) uses a 2-year lookback window,
Huckman and Staats (2011) uses a 3-year lookback window, Cattani et al. (2013) uses a
4-year lookback window, and Ramachandran et al. (2018) uses a 10-year lookback window,
respectively, for all observations. Nevertheless, all of these works effectively assume that
the impact of team familiarity is cumulatively additive rather than potentially diminishing
over time, in which shared experiences accumulated longer ago have less of an effect on
team performance.

As mentioned above, the research literature on partner exposure is relatively nascent
compared with the team familiarity literature. Like much of the previous work on team
familiarity, Aksin et al. (2020) calculate the measures of both team familiarity and part-
ner exposure by assuming cumulative additivity and by using a lookback window that
varies in length across observations (i.e., it extends to the beginning of the study’s dataset
rather than spanning a fixed period of time). Similar to the reasons discussed above, it is
important to examine the differential effects of this temporal dimension on the relation-
ship between partner exposure and team performance. As another experience-related team
characteristic, partner exposure may also be subject to forgetting effects (Anderson and
Lewis 2014, Froehle and White 2014, Ramdas et al. 2018). Our models address these tem-
poral and recency issues by first defining team familiarity and partner exposure measures

using a pre-specified lookback window and then comparing our estimation results across
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a variety of lookback windows to examine whether these effects vary as a function of the

length of the lookback window.

3. Empirical Setting: Temporary Teams in Hospital Emergency
Departments

Many EDs have been facing an increase in patient volumes and higher levels of patient
complexity without a corresponding increase in staffing levels (US Government Account-
ability Office 2009, Pitts et al. 2012). This has resulted in longer wait times and higher
rates of patients leaving without being seen (US Government Accountability Office 2009),
both of which are linked to worse patient outcomes in the form of higher rates of admission
to the hospital and higher mortality rates, among others (Bernstein et al. 2009, Singer et al.
2011). To ensure access to emergency care with reasonable wait times, ED administrators
have been looking for ways to improve patient throughput using existing resources without
sacrificing the quality of care.

Recent reviews of the literature in health care management have highlighted that “oper-
ational characteristics play an important role in influencing patient outcomes and warrant
just as much attention as patient-level clinical characteristics” (Kc et al. 2020). A multi-
tude of different operational levers have been studied in recent years, such as appointment
scheduling (Gupta and Denton 2008, Liu et al. 2010, White et al. 2011, Zacharias and
Pinedo 2014), bed utilization in hospitals (Allon et al. 2013, Berry Jaeker and Tucker 2017,
Kc and Terwiesch 2009, Kuntz et al. 2015, Roth et al. 2019), and the time of treatment
(Anderson et al. 2014, Batt et al. 2019, Deo and Jain 2019, Kc¢ 2019). In the setting of
the ED specifically, others have documented the impact of emphasis framing in clinical
information systems (Laker et al. 2018), multitasking (Kc 2014), operational flexibility
(Laker et al. 2014, Ward et al. 2015), patient streaming and queueing (Saghafian et al.
2012, 2014, Song et al. 2015), peer influence (Song et al. 2018, Yuan et al. 2018), and
staff quality and training (Kuntz and Siilz 2013, Morey et al. 2002). Yet, there exists an
important and pervasive aspect of ED operations that has received little attention: how
to staff physician-nurse teams, and the performance implications thereof. In this paper,
we examine how the staffing of ED teams can be improved as a way to increase patient
throughput.

To conduct our analyses, we use data from a hospital ED, which we anonymize as Metro

ED. Metro ED is part of a high-volume, academic hospital in a large metropolitan area
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of the United States. As is typical of most EDs, temporary teams comprised of physicians

and nurses deliver care to patients at Metro ED.

3.1. Physician-Nurse Teams at Metro ED

Metro ED organizes temporary teams of clinical providers by assigning physicians and
nurses to work together as a team for the duration of their shifts. Start times of shifts are
staggered across providers in order to ensure that at least one provider stays on the team
who knows about the patient. In some cases when the patient’s stay spans across a nursing
shift change, the patient is handed off from the outgoing nurse to the incoming nurse, with
the latter becoming the second nurse on the patient’s record. Patients are rarely handed off
across attending physicians’ shift changes; when this does happen, the outgoing attending
physician is responsible for completing a care plan for the patient and continues to assume
responsibility for the patient’s care. Resident physicians can also be assigned to care for
patients alongside attending physicians and nurses, but this is a function of the residency
program’s schedule and is exogenous to the patient’s condition. Hence, all teams have at
least one attending physician and one nurse; some teams also have a resident physician as

part of the team.!

3.2. Staffing and Patient Assignment at Metro ED

A feature of the staffing process at Metro ED that is important for our analysis is that
the attending physician manager and the nurse manager each staff the ED separately
(with attendings and nurses, respectively), with no attempt to preferentially pair specific
attendings with specific nurses. This staffing process seeks to accommodate individual
preferences for the type and number of shifts (e.g., if a nurse wants to work three 12-hour
shifts or five 8-hour shifts in a particular week), but the process of staffing each attending-
nurse team is by random assignment. In other words, there is no attempt to pair specific
attendings with specific nurses in creating the teams. The assignment of resident physicians
onto these teams is also exogenously determined and is random. This random assignment
of attendings, nurses, and residents onto patient care teams is critical for our analysis,
because it ensures that variation in team familiarity and partner exposure is exogenous,

rather than based on team member preferences or capabilities.

1 n section 6.2, we consider alternate sample definitions in which we consider only the visits that did not include a
resident physician, only the visits that included a resident physician, and only the visits that did not include a second
nurse as part of the care delivery team.
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In addition, patients are exogenously assigned to the physician-nurse teams. This is the
result of a department policy of using round-robin assignment for fairness reasons. In Figure
A.1 of the Online Supplement, we use the data to illustrate that the average Emergency
Severity Index (ESI) level is tightly concentrated around 3 for all attendings, nurses, and
residents, which suggests that Metro ED was adhering to the round-robin assignment policy
in assigning patients to patient care teams. Several papers have explored the performance
implications of round-robin patient assignment (Chan 2016, Song et al. 2015, Valentine
2018). In this paper, we leverage this round-robin assignment to cleanly identify variation

in performance that is exogenous and not based on differential task assignment.

4. Data

We collected data for every adult patient who received care at Metro ED from January
2008 to December 2011. For each ED visit, the data include the patient-level information
including age, gender, a 5-level ESI (level 1 is the most urgent and level 5 is the least urgent)
(Gilboy et al. 2011), discharge disposition, physician identifier, nurse identifier(s), resident
identifier and whether the patient returned to the ED within 48 hours after discharge. The
data also include several time stamps related to patient flow through the ED: arrival (time
of patient arriving at the ED), nurse start (nurse first signing up for the patient), physician

start (physician first signing up for the patient), disposition order, and departure (patient

leaving the ED).

4.1. Sample Selection

Table B.1 of the Online Supplement describes our sample selection process. In order to
utilize a consistent lookback window across all observations when constructing our variables
of interest (team familiarity and partner exposure), we exclude from the analysis sample
those visits that occurred in the first 12 months of our 3-year data collection period. We
also exclude visits by pediatric patients and those with a missing value for age, gender,
attending physician identifier, or nurse identifier. We further limit our analysis sample
to patients seen by attending physicians and nurses who treated at least 50 cases in the
3-year data collection period. Using discharge disposition information, we also exclude
patients who died in the ED, were transferred to another hospital, or left without being
seen by a care provider. We exclude patients whose ESI level is 1 (most urgent); these

patients comprise less than 1 percent of our sample. Finally, we exclude patients whose
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time to disposition (difference between disposition order time stamp and patient arrival
time stamp; see section 4.2 for details) is shorter than the 1% percentile value (28 minutes)
or longer than the 99" percentile value (652 minutes) to remove outliers in the time to
disposition.

The resulting final sample consists of 111,491 ED visits, with 71 unique attending physi-
cians and 100 unique nurses who worked in 4,572 unique physician-nurse teams in our
2-year study period; of these, 76,377 involved a resident physician as well. During the
2-year study period, each attending physician worked with 64 nurses (s.d.=26) and 65
residents (s.d.=37) on 1,570 cases (s.d.=1,413), on average. Each nurse worked with 46
attendings (s.d.=15) and 71 residents (s.d.=33) on 1,115 cases (s.d.=916), on average.
Each resident physician worked with 24 attendings (s.d.=19) and 37 nurses (s.d.=29) on
396 cases (s.d.=540), on average.

4.2. Variables

4.2.1. Measure of Team Performance Our main measure of team performance is time
to disposition in the ED. This is a measure that has been used frequently as a proxy for
provider productivity in ED settings (Batt et al. 2019, Pourmand et al. 2013, Saghafian
et al. 2014, Song et al. 2015). Discussions with several ED managers and clinicians also
point to this as a first-order productivity measure of interest. In contrast to the total time
in the ED, which is defined as the time from patient arrival to departure from the ED, time
to disposition focuses specifically on the time from a patient’s arrival to the ED to the time
a disposition order was signed (which indicates that a patient is ready to be discharged or
admitted), thus excluding any time spent boarding in the ED or in an inpatient unit.”

The first panel of Table 1 shows summary statistics for this measure. Patients’ time to

disposition was 197.59 minutes or 3.3 hours, on average.

4.2.2. Measures of Team Familiarity and Partner Exposure The key variables of
interest are team familiarity and partner exposure, respectively. For each observation, we
define team familiarity to be the number of prior cases two providers worked on together
within a defined lookback window. The lookback windows we employ range from 1 month

to 12 months, which were determined based on 20 interviews that we conducted with

2In section 6.1, we consider time in the ED, time from first provider to disposition, and time from disposition to
departure as alternate measures of performance.
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Table 1 Summary statistics of performance measures and variables of interest

Variable Mean Std. Dev. Min Median Max
Time to disposition (minutes) 197.59 120.09 28 170 652
Team familiarity between ATT and NUR (1 month) 3.05 4.60 0 1 38
Team familiarity between ATT and NUR (12 months) | 28.06 25.64 0 23 203
Team familiarity between ATT and RES (1 month)f 2.71 5.01 0 0 51
Team familiarity between ATT and RES (12 months)} | 18.58 18.24 0 14 138
Team familiarity between NUR and RES (1 month)} 1.88 3.05 0 0 26
Team familiarity between NUR and RES (12 months)t | 13.02 12.96 0 10 94
ATT’s partner exposure to NURs (1 month) 26.40 9.81 0 28 52
ATT’s partner exposure to NURs (12 months) 71.34 14.39 0 75 90
ATT’s partner exposure to RESs (1 month) 15.68 6.31 0 16 36
ATT’s partner exposure to RESs (12 months) 63.80 16.44 0 68 89
NUR’s partner exposure to ATTs (1 month) 18.19 6.74 0 19 39
NUR’s partner exposure to ATTs (12 months) 43.93 8.83 0 46 59
NUR’s partner exposure to RESs (1 month) 17.20 7.00 0 18 36
NUR’s partner exposure to RESs (12 months) 61.42 17.11 0 67 89
RES’s partner exposure to ATTs (1 month)f 13.73 7.50 0 14 34
RES’s partner exposure to ATTs (12 months)f} 37.36 11.44 0 41 54
RES’s partner exposure to NURs (1 month)f 21.20 10.57 0 22 53
RES’s partner exposure to NURs (12 months)f 58.47 17.73 0 65 83
Age (years) 49.77 19.20 18 48 108
ATT current workload (cases) 8.67 4.48 1 8 34
NUR current workload (cases) 3.28 1.80 1 3 15
RES current workload (cases)f 3.82 1.99 1 4 17
ATT experience (cases) 2884.16  1579.80 0 2829 7368
NUR experience (cases) 1614.02  967.92 0 1526 4542
RES experience (cases)t 939.31 625.06 0 915 2565
ED census (cases) 25.71 9.40 1 25 64
Time since ATT shift start (hours) 3.97 2.81 0 3.83  23.78
Categorical variables N %
Female 64,602 57.94
RES present 76,377 68.51
Second NUR present 40,476 36.30
ESI level
2| 15,538 13.94
3| 66,702 59.83
4| 25,800 23.14
5] 3,451 3.10
Arrival day-of-week
Sunday | 13,956 12.52
Monday | 17,539 15.73
Tuesday | 16,950 15.20
Wednesday | 16,289 14.61
Thursday | 16,043 14.39
Friday | 16,151 14.49
Saturday | 14,563 13.06

Notes. N =111,491. ATT=Attending. NUR=Nurse. RES=Resident. Team familiarity is measured as the number of
prior cases two care providers worked on together in the specified lookback window (e.g., 1 month or 12 months). Partner
exposure is measured as the number of prior partners the focal care provider has worked with in the specified lookback
window (e.g., 1 month or 12 months). Variables not shown for brevity include (ATT current workload)?, (NUR current
workload)?, (RES current workload)?, arrival hour-of-day, arrival year-month, attending fixed effects, nurse fixed effects,
and resident fixed effects.

t N =176,377 because this measure only pertains to cases that involve a resident.
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physician and nurse managers at 8 EDs.? Note, these measures of team familiarity capture
the number of times a given dyad has worked together, and therefore is not dependent on
a focal role.

Unlike team familiarity, partner exposure is dependent on a focal role; i.e., it captures
the number of partners of the other discipline with whom a given provider has worked prior
to the focal observation. As such, an attending’s partner exposure to nurses is captured as
the number of distinct nurses a given attending has worked with within the given lookback
window, whereas a nurse’s partner exposure to attendings is captured as the number of
distinct attendings a given nurse has worked with within the given lookback window. As
we do with team familiarity, we employ a range of lookback windows from 1 month to 12
months.

In calculating team familiarity and partner exposure measures, we count a case towards
each of the measures only if the case was completed at least 12 hours prior to the focal
patient’s arrival. We impose this restriction in order to exclude experiences that were accu-
mulated within the same shift, since physicians and nurses are assigned to work together
as a team for the duration of a shift. For example, a case would count towards the measure
of team familiarity accumulated over the past 1 month only if the two providers worked
on the case together within the past 1 month and if they had completed the case at least
12 hours prior to the time the focal patient arrived in the ED.

In Table 1, we provide summary statistics of each of the team familiarity and partner
exposure measures over select lookback windows (1 month and 12 months). As we would
expect, both the team familiarity measure and each of the partner exposure measures
increase as the lookback window becomes longer.

Table 2 presents correlation values between the team performance measures and each of
the variables of interest. We find there is a negative correlation between team familiarity
and time to disposition, whereas there are a mix of positive and negative correlations
between the partner exposure measures and time to disposition. In addition, the correlation
between team familiarity and each of the partner exposure measures is positive but low.
3 Based on our interviews, we determined that the shortest lookback window ought to be at least a few weeks in order
to ensure sufficient variation in the team-related measures of interest because many physicians and nurses may work

either a few days per week or a few weeks per month. We also decided to have 12 months be the longest lookback
window because many ED scheduling systems retain scheduling information for only one year.
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Table 2 Correlation values among variables included in empirical specifications
W 2 G @ G 6 (M 6 (9 (W (11 (12) (13) (14) (15 (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32)

(1) Time to disposition (minutes) 1.00
(2) Team familiarity between ATT and NUR (1 month) -0.03 100
(3) Team familiarity bet TT and NUR (12 months) -0.05 0.44 1.00
(4) Team familiarity between ATT and RES (1 month)f  -0.01 0.2 0.0 1.00
(5) Team familiar between ATT and RES (12 months)t -0.03 0.15 025 039 1.00
(6) Team familiarity between NUR and RES (1 month){ 0.00 011 009 015 0.05 1.00
(7) Team familiarity between NUR and RES (12 months)f -0.02 0.12 030 0.06 026 0.36 1.00
(8) ATT’s partner exposure to NURs (1 month) -0.02 026 0.23 022 022 0.01 000 100
(9) AT’ partner exposure to NURs (12 months) -0.04 009 026 0.09 027 0.00 -0.02 048 1.00
(10) ATT’s partner exposure to RESs (1 month) -0.03 027 023 021 022 0.01 000 091 045 100
(11) ATT’s partner exposure to RESs (12 months) -0.04 008 028 007 024 -0.01 -0.04 048 0.92 047 100
(12) NUR's partner exposure to ATTs (1 month) 0.04 026 024 002 005 023 025 000 -0.04 000 -0.04 1.00
(13) NUR’s partner exposure to ATTs (12 months) 0.02 012 040 0.01 0.01 009 035 001 -0.07 0.00 -0.04 045 1.00
(14) NUR's partner exposure to RESs (1 month) 0.04 025 025 002 004 022 024 001 -0.03 0.01 -0.02 090 045 1.00
(10) Y\UR 's partner exposure to RESs (12 months) 0.02 009 039 000 000 006 029 000 -0.03 0.00 0.00 041 089 046 1.00
( rtner exposure to AT (1 month)f 0.02 0.00 -0.01 0.27 0.05 031 0.04 0.00 -0.01 0.00 -0.02 004 0.04 0.05 005 100
( S’ T € 81 A s (12 months)f -0.01 0.04 0.05 011 043 010 041 -0.01 -0.01 -0.01 -0.04 0.08 0.05 0.09 0.04 028 100
( e to NURs (1 month)f 0.01 0.00 0.00 030 0.07 033 005 0.01 000 001 000 004 004 005 005 092 0.28 1.00
( s partner exposure to NURs (12 months)f -0.03 0.04 0.04 011 046 0.10 042 -0.03 0.03 -0.02 -0.03 0.07 0.01 008 0.01 022 094 025 100
(2 S 0.11 -0.03 -0.05 0.00 -0.02 -0.01 -0.03 0.00 0.01 000 0.02 -0.01 -0.01 -0.02 0.00 0.00 -0.02 0.01 -0.02 1.00
(21 0.02 -0.02 -0.02 0.00 -0.01 0.00 -0.01 0.00 001 000 0.02 -0.02 -0.01 -0.03 -0.01 -0.01 -0.02 0.00 -0.02 0.00 100
(22 -0.17 003 0.05 000 001 0.00 001 000 -002 000 -0.03 0.01 001 001 000 -0.02 -0.02 -0.02 -0.01 -0.18 0.01 1.00
(23 0.06 000 000 0.00 0.00 000 000 -0.01 -0.01 -0.01 -0.01 0.08 005 009 0.06 000 000 000 000 0.04 000 -0.10 1.00
(2 024 -0.02 -0.08 0.00 -0.02 -0.02 -0.09 0.02 -0.02 0.00 0.01 -0.04 -0.12 -0.05 -0.13 -0.01 -0.04 0.00 -0.06 0.10 0.00 -0.10 0.02 1.00
( 0.05 002 004 001 0.02 002 004 -0.02 -0.04 -0.04 -0.06 0.03 004 003 0.02 003 002 002 001 -0.06 -0.04 002 001 0.02 1.00
(: -0.02 0.06 0.08 0.00 002 0.04 008 -0.03 -0.04 -0.03 -0.06 0.13 0.09 0.13 0.07 001 005 000 0.04 -0.09 -0.01 0.07 -0.03 0.00 0.27 1.00
(2 0.06 0.05 007 005 012 005 011 -0.02 -0.06 -0.04 -0.08 0.05 0.04 0.05 0.03 006 0.18 0.07 017 -0.04 -0.01 -0.02 0.03 043 031 1.00
(2 -0.03 0.15 043 011 030 0.00 002 040 053 036 066 0.02 008 002 008 000 000 002 -0. -0.01 0.00 0.00 -0.01 0.07 0.04 -0.02 0.00 1.00
(2 0.01 0.08 039 000 0.00 006 033 003 -0.06 000 -0.01 026 067 025 065 002 0.02 002 -0.03 -0.02 -0.01 001 0.02 -0.07 0.05 0.06 0.04 0.22 1.00
(3 -0.02 0.04 0.06 003 041 0.03 042 000 -0.04 -0.02 -0.05 0.09 0.09 009 0.05 007 072 006 0.71 -0.03 -0.03 0.00 . -0.02 0.03 0.05 0.15 0.07 0.11 1.00
(31 0.12 -0.02 -0.02 -0.04 -0.08 0.00 -0.02 0.01 -0.02 -0.01 -0.01 -0.04 0.01 -0.03 0.03 -0.02 -0.09 -0.03 -0.11 0.02 0.05 -0.08 -0.07 0.08 0.37 0.30 0.31 0.01 0.04 -0.05 1.00
(32) Tun( since A shift start (hours) 0.00 0.00 -0.01 0.01 0.01 002 003 000 000 001 000 004 003 005 003 003 0.02 002 001 -004 -0.02 -0.02 0.08 0.01 051 0.04 0.15 0.00 0.01 0.01 0.15 1.00

Notes. N =111,491. ATT=Attending. NUR=Nurse. RES=Resident. Team familiarity is measured as the number of prior
cases two care providers worked on together in the specified lookback window (e.g., 1 month or 12 months). Partner exposure
is measured as the number of prior partners the focal care provider has worked with in the specified lookback window (e.g.,
1 month or 12 months). Variables not shown for brevity include (ATT current workload)?, (NUR current workload)?, (RES
current workload)?, arrival hour-of-day, arrival year-month, attending fixed effects, nurse fixed effects, and resident fixed effects.
All correlation coefficients whose absolute magnitude is less than or equal to 0.01 are statistically significant at the p < 0.05
level.

t N =76,377 because this measure only pertains to cases that involve a resident.

4.2.3. Control Variables Our data allow us to control for several patient-, provider-
and ED-level covariates that can potentially affect our performance measures. To adjust
for heterogeneity across patient types, we control for patient age, gender, and ESI level. We
also control for seasonality by including dummies for patient arrival hour, day-of-week, and
month. Because prior studies have shown that workload can affect worker performance (Kc
and Terwiesch 2009, Tan and Netessine 2014), we control for the number of cases that each
of the assigned providers are concurrently working on (i.e., attending current workload,
nurse current workload, and resident current workload), as well as their squared terms. We
also control for the number of cases currently in the ED (i.e., ED census) as a proxy for ED
congestion. To account for the within-shift variation in service rates (Batt et al. 2019, Deo
and Jain 2019), we control for the time since the start of the attending physician’s shift.
We also control for attending, nurse, and resident fixed effects as well as the presence of a
second nurse on the case. Finally, we control for the number of prior cases that each of the
providers (attending, nurse, and resident, respectively) have worked on since the beginning
of the study period as a proxy for experience. For brevity, we refer to these measures
as attending experience, nurse experience, and resident experience, respectively. Table 1

provides summary statistics of the control variables, and Table 2 shows their correlations.
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5. Effects of Team Familiarity and Partner Exposure
5.1. Estimation Model

We start by testing Hypotheses 1-4 to address our research questions. Namely, what are
the effects of team familiarity and partner exposure on the performance of cross-discipline
temporary teams? Do these effects vary by role, and do they vary depending on how long
ago these experiences were accumulated? For our analyses, we leverage the exogenous
variation in team and task assignment that comes from the random assignment of providers
to teams and the round-robin assignment of patients to these teams. For each of the 12
lookback windows we consider, we estimate the effects of team familiarity and partner
exposure on time to disposition in a single model. Specifically, we estimate the following

log-linear model at the encounter level for each lookback window (:

log(T'imetoDispo;) = Yo + V10T Fatt; Nurs i + Vo L Fart, res; i + V3,01 FNury Res; 1
+ Y4, PE ast; Nurg + V5P Eavt; Res i + V6, P ENur,, At
+ Y711 P ENury Resi + V8P ERes;, At + V9, P ERes; Nur.
+ 00X + Qant; + UNur; + PRes; + Ei-

Here, log(TimetoDispo;) represents the logged number of minutes from patient arrival
to disposition for patient encounter i. We log transform the dependent variable to account
for the right-skewed distribution of the time to disposition variable. T'Fay, nur,; denotes
the number of prior cases that Att; and Nur; worked on together during the lookback win-
dow [ preceding encounter i, i.e., their level of team familiarity (TF). Similarly, T'Fau, ges,
captures the team familiarity between the attending and the resident, and T Fiy,, res;.i cap-
tures the team familiarity between the nurse and the resident. PE}, ,; measures the partner
exposure (PE) by capturing the number of distinct providers of type k that provider j;
worked with during the lookback window [ preceding encounter i. For example, PE 4y, nur
denotes the number of distinct nurses that Att; worked with during the lookback win-
dow [ preceding encounter ¢, i.e., the attending’s partner exposure to nurses. For cases
that did not involve a resident, we set the team familiarity and partner exposure-related
measures to 0. X; is a vector of control variables described in section 4.2.3. a4y, are attend-
ing fixed effects where Att; is the attending physician for patient encounter i. Similarly,

Vnur, are nurse fixed effects where Nur; is the nurse for patient encounter 4, and pg.s, are
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resident fixed effects where Res; is the resident physician for patient encounter i. Collec-
tively, aaet,, UNur;s PRes; allow us to control for time-invariant aspects of attendings, nurses,
and residents, respectively. Thus, our model assesses within-attending, within-nurse, and
within-resident variance in measuring performance. ¢; captures standard errors clustered
by provider teams. The main coefficients of interest are v, ; through 79 ;, which capture the

effects of team familiarity and partner exposure on time to disposition.*

5.2. Main Results
Table 3 presents the results of estimating Equation 1 on our full analysis sample over
12 lookback windows ranging from 1 month to 12 months (see Table B.2 of the Online

Supplement for full results tables with coefficients for control variables).

Table 3 Effects of team familiarity and partner exposure on logged time to disposition
(1) 2 () (4) (5) (6) (7 (8) ) (10) (11) (12)
Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months
Team familiarity between ATT and NUR  -0.0026*** -0.0020*** -0.0017*** -0.0016*** -0.0016*** -0.0015"** -0.0013*** -0.0013*** -0.0012*** -0.0011*** -0.0011*** -0.0010***

(0.0005)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0001)  (0.0001) (0.0001) (0.0001) (0.0001)

Team familiarity between ATT and RES ~ 0.0002  -0.0000  0.0000  -0.0000  -0.0000  -0.0001  0.0000  0.0001  0.0001  0.0001  0.0001  0.0001
(0.0005)  (0.0004)  (0.0003)  (0.0003)  (0.0002) (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)

Team familiarity between NUR and RES ~ -0.0002  -0.0003  -0.0003  -0.0003  -0.0003  -0.0002  -0.0000  -0.0002  -0.0001  -0.0002  -0.0002  -0.0002
(0.0008)  (0.0006)  (0.0005)  (0.0004)  (0.0004)  (0.0003) (0.0003)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)

ATT’s partner exposure to NURs 0.0007  -0.0006  -0.0006  -0.0004 -0.0012°  -0.0007  -0.0012° -0.0012* -0.0012°  -0.0012*  -0.0015"*  -0.0014**
(0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005) (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)
ATT’s partner exposure to RESs 200001  0.0015*  0.0009  0.0006  0.0015  0.0008  0.0012° 00013  0.0011*  0.0010*  0.0012*  0.0011*
(0.0008)  (0.0006)  (0.0006)  (0.0006)  (0.0006) (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0005)
NUR'’s partner exposure to ATTs 0.0004 00008  0.0008  0.0008  0.0006  0.0013* 00021 00025 0.0022**  0.0019*  0.0017°  0.0016"
(0.0007)  (0.0007)  (0.0006)  (0.0007)  (0.0007) (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)
NUR'’s partner exposure to RESs 0.0011  0.0010%  0.0012*  0.0014* 0.0017*  0.0012*  0.0008  0.0006  0.0009°  0.0011*  0.0013*  0.0012"

(0.0007)  (0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0004)  (0.0004)  (0.0004)

RES’s partner exposure to ATTs 0.0032°*  0.0030°**  0.0034**  0.0038"** 0.0030*** 0.0031*** 0.0023**  0.0018*  0.0021"*  0.0024**  0.0018"  0.0017*
(0.0009)  (0.0008)  (0.0007)  (0.0007)  (0.0008) (0.0008) (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0009)

RES’s partner exposure to NURs -0.0021"* -0.0026** -0.0027*** -0.0034"** -0.0032** -0.0033"** -0.0028"* -0.0028"** -0.0030"** -0.0033"** -0.0031*** -0.0031*"*
(0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0006) (0.0005)  (0.0005)  (0.0005) (0.0006)  (0.0006)  (0.0006)  (0.0006)

Test of equality of coefficients
ATT’s partner exposure to NURs vs RESs  0.4801 0.0409 0.1560 0.3458 0.0088 0.1637 0.0200 0.0171 0.0351 0.0371 0.0081 0.0154
NUR’s partner exposure to ATTs vs RESs  0.6312 0.8520 0.7290 0.5883 0.3514 0.8932 0.2346 0.0923 0.2481 0.4563 0.6907 0.6869

RES’s partner exposure to ATTs vs NURs  0.0002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0004 0.0001 0.0000 0.0002 0.0004
N 111491 111491 111491 111491 111491 111491 111491 111491 111491 111491 111491 111491
R? 0.1852 0.1854 0.1855 0.1858 0.1860 0.1861 0.1861 0.1863 0.1864 0.1865 0.1866 0.1866

Notes. ATT=Attending. NUR=Nurse. RES=Resident. Columns (1)—(12) are log-linear regression models estimated at the
encounter level. Controls not shown include age, gender, ESI level, second nurse presence, time since attending shift start,
arrival hour-of-day, arrival day of week, arrival year-month, attending current workload and its squared term, nurse current
workload and its squared term, resident current workload and its squared term, attending experience, nurse experience, resident
experience, attending fixed effects, nurse fixed effects, and resident fixed effects. Standard errors (in parentheses) are clustered
by attending-nurse-resident teams. +p < 0.10, *p < 0.05, * % p < 0.01, * * xp < 0.001.

We begin by examining the results on team familiarity. We find that higher levels of

team familiarity between attendings and nurses are strongly associated with improved

4We check for multicollinearity by calculating variance inflation factors (VIF). When using a 1-month lookback
window, the mean VIF in our empirical model is 2.45, which falls below the conventional threshold of 10 (Hair et al.
1998). We obtain similar results when using lookback windows ranging from 2 months to 12 months. This suggests
that multicollinearity is not a concern in our model (Wooldridge 2012).
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performance—more specifically a shorter time to disposition. This is evidenced by the fact
that the coefficient on team familiarity between attendings and nurses (71, in Equation 1)
in Table 3 is negative and statistically significant across all 12 specifications using lookback
windows ranging from 1 month to 12 months. For example, in column (1) of Table 3,
we find that a 1-unit increase in team familiarity accumulated over the past 1 month is
associated with a 0.26 percent decrease in time to disposition (p < 0.001). In other words,
patients under the care of an attending-nurse team that has worked on 1 additional case
together over the past month experience a 0.26 percent decrease in the time to disposition
on the focal case. As such, for attending-nurse dyads, we find strong evidence in support of
Hypothesis 1 that team familiarity is positively associated with faster speed. However, for
dyads involving resident trainees (attending-resident and nurse-resident), we do not find
statistically significant effects associated with higher levels of team familiarity.

Next, we turn to the results on partner exposure, highlighting the dyads that yield
results that are consistent across the 12 lookback windows. First, we find that higher levels
of residents’ partner exposure to attendings has a negative impact on performance. We
see evidence of this from the positive and statistically significant coefficient on residents’
partner exposure to attendings (7s; in Equation 1). When employing a 1-month lookback
window, we see that patients under the care of a resident who has previously worked
with 1 more attending in the past month experiences a 0.32 percent increase in time
to disposition (p < 0.001). In other words, partner exposure as experienced by residents
vis-a-vis attendings is associated with slower speeds. This offers support for Hypothesis
2b, which stated that same-discipline partner exposure is negatively associated with team
performance for trainees in cross-discipline temporary teams.

In contrast, we find that higher levels of residents’ partner exposure to nurses has a
positive impact on performance. In this case, we find a negative and statistically significant
coefficient on residents’ partner exposure to nurses (79, in Equation 1), which are consistent
across all 12 lookback windows. Using a 1-month lookback window as an example once
more, we see that patients under the care of a resident who has previously worked with 1
more nurse in the past month experiences a 0.21 percent decrease in time to disposition (p <
0.001). This time, partner exposure as experienced by residents vis-a-vis nurses is associated
with faster speeds. Thus, we find that Hypothesis 3a is supported; cross-discipline partner

exposure is positively associated with team performance for trainees. A post-estimation
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test of equality shows that this positive effect of residents’ partner exposure to nurses is
statistically significantly different from the negative effect of residents’ partner exposure
to attendings (p < 0.001 across all 12 lookback windows).

With regards to cross-discipline partner exposure that only involves non-trainee members
(i.e., attendings and nurses), we find effects that are less stable in statistical significance
across the 12 lookback windows. When it comes to the effect of attendings’ partner exposure
to nurses, we find evidence that is suggestive of a slight improvement in performance when
employing lookback windows spanning at least 7 months (p < 0.05). In other words, when
considering relatively long lookback windows, patients under the care of an attending who
has previously worked with more distinct nurses seem to experience a slight reduction in
their time to disposition. This offers partial support for Hypothesis 4a when it comes to
attendings’ partner exposure. We find the opposite with regards to the effect of nurses’
partner exposure to attendings. Again, only when using lookback windows spanning at
least 7 months, we find that patients under the care of a nurse who has previously worked
with more distinct attendings experience an increase in their time to disposition (p < 0.05).
This finding offers partial support for Hypothesis 4b when it comes to nurses’ partner
exposure. In section 6.1, we re-examine these hypotheses using a sample of cases where
patient care teams included only an attending physician and a nurse and did not involve

a resident.

5.3. Moderation Effects
Next, we test Hypothesis 5 to address the question of whether the effects of partner expo-
sure on performance are moderated by the presence of structured workflows. To proxy for
cases with more structured workflows, we construct a new indicator variable that identifies
whether a case involved at least one laboratory test or radiology test; in our sample, 64%
of cases involved at least one laboratory test or radiology test. This is a suitable proxy
measure in the ED setting because cases that involve these diagnostic tests tend to follow
a pre-defined structure and set of processes based on the test results. For our analyses, we
interact the indicator variable for the presence of a laboratory or radiology test with each
of the measures of partner exposure. For completeness, we also interact it with each of the
measures of team familiarity.

We report the results of our estimation of these moderation effects in Table 4. Our find-

ings show that the negative effect of residents’ partner exposure to attendings is attenuated
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for cases that involved a laboratory test or a radiology test. This can be seen from the
negative and significant coefficients on the term interacting residents’ partner exposure
attendings with the indicator for laboratory or radiology tests. We also find that the posi-
tive effect of residents’ partner exposure to nurses is attenuated for these cases, which can
be seen from the generally positive and significant coefficients on the term interacting resi-
dents’ partner exposure to nurses with the indicator for laboratory or radiology tests. With
each of these findings, we find support for Hypothesis ba: the relationship between partner

exposure and team performance is attenuated on cases with more structured workflows.

Table 4 Moderation effects of team familiarity and partner exposure on logged time to disposition
(1) @) ®) ) (5) (6) () (8) (9) (10) (11) (12)
Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months
Team familiarity between ATT and NUR 20.0012+  -0.0005  -0.0003  -0.0004 -0.0005* -0.0005" -0.0005"  -0.0005* -0.0005" -0.0006" -0.0006*  -0.0005"
(0.0007)  (0.0005) (0.0004) (0.0003) (0.0003) (0.0002) (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)
Team familiarity between ATT and RES -0.0010  -0.0017°* -0.0013** -0.0012"* -0.0011*" -0.0012"** -0.0009"* -0.0007* -0.0007** -0.0005*  -0.0005"  -0.0005"

(0.0007)  (0.0005)  (0.0004) (0.0004) (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)

Team familiarity between NUR and RES 0.0002 00007 00001 00003 00003 00001 00004  0.0003  0.0005  0.0002 0.0001 0.0001
(0.0012)  (0.0008)  (0.0007) (0.0006)  (0.0005)  (0.0005)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0003)  (0.0003)

ATT’s partner exposure to NURs 00011 00003 00000 00006  -0.000l 00005  -0.0006  -0.0008  -0.0010  -0.0008  -0.0010  -0.0013*
(0.0007)  (0.0006)  (0.0006) (0.0006) (0.0006)  (0.0006)  (0.0007)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)

ATT’s partner exposure to RESs 20.0012  -0.0000  -0.0001  -0.0008  0.0001  -0.0007  0.0004  0.0007  0.0007  0.0005 0.0006 0.0007
(0.0011)  (0.0009)  (0.0008) (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0006)  (0.0006)  (0.0006)

NUR'’s partner exposure to ATTs 00009 00005 00012 00011 00009 00010  0.0018*  0.0020°  0.0019°  0.0021*  0.0019°  0.0018
(0.0010)  (0.0009)  (0.0009) (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0008)

NUR'’s partner exposure to RESs 00015  0.0017°  0.0013*  0.0015°  0.0017** 0.0016**  0.0012*  0.0011*  0.0012°  0.0012* 00013  0.0012"*
(0.0010)  (0.0007)  (0.0007) (0.0006)  (0.0006)  (0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)

RES’s partner exposure to ATTs 00044 0.0042°*  0.0047** 0.0053** 0.0052** 0.0064** 0.0060*** 0.0065* 0.0072* 0.0076"*  0.0067***  0.0070***
(0.0012)  (0.0011)  (0.0010) (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)

RES’s partner expostre to NURs 20.0001  -0.0009 -0.0013% -0.0023" -0.0028"** -0.0036"* -0.0036"* -0.0043"* -0.0049"* -0.0052* -0.0048"** -0.0051"*
(0.0008)  (0.0007)  (0.0007) (0.0007) (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)

Lab or rad test 0.6318"  0.6504"*  0.6665"* 0.6748" 0.6802* 0.6855"* 0.6741""* 0.6638"* 0.6605"* 0.6697"* 0.6745™*  0.6620"*
(0.0142)  (0.0183) (0.0213) (0.0231) (0.0243)  (0.0255)  (0.0264)  (0.0272)  (0.0279)  (0.0285)  (0.0288)  (0.0290)

Team familiarity between ATT and NUR x Lab or rad test  -0.0009  -0.0012*  -0.0012" -0.0012"* -0.0010 -0.0009"* -0.0007"* -0.0007"* -0.0005"  -0.0004*  -0.0004"  -0.0004°
(0.0008)  (0.0005)  (0.0004) (0.0004) (0.0003)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)

Team familiarity between ATT and RES x Lab or rad test ~ 0.0014F  0.0023***  0.0018*** 0.0015*** 0.0013**  0.0013***  0.0010**  0.0008*  0.0008** 0.0006* 0.0006* 0.0006*
(0.0008)  (0.0006)  (0.0005) (0.0005)  (0.0004)  (0.0004)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)

Team familiarity between NUR and RES x Lab or rad test  -0.0008  -0.0015  -0.0006  -0.0011  -0.0010+  -0.0006  -0.0008  -0.0007  -0.0009°  -0.0007  -0.0005  -0.0004
(0.0014)  (0.0010)  (0.0008) (0.0007)  (0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0004)  (0.0004)  (0.0004)  (0.0004)

ATT’s partner exposure to NURs x Lab or rad test -0.0012  -0.0014*  -0.0011  -0.0017* -0.0016* -0.0018**  -0.0010 -0.0007 -0.0005 -0.0005 -0.0003 0.0001
(0.0008)  (0.0007)  (0.0007) (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0006)  (0.0006)  (0.0006)
ATT’s partner exposure to RESs x Lab or rad test 0.0021 0.0021*  0.0016%  0.0022**  0.0019*  0.0021**  0.0014* 0.0011+ 0.0008 0.0008 0.0006 0.0003
(0.0013) ~ (0.0009)  (0.0009) (0.0008)  (0.0008)  (0.0007)  (0.0007)  (0.0006)  (0.0006)  (0.0006)  (0.0005)  (0.0005)
NUR’s partner exposure to ATTs x Lab or rad test -0.0002 0.0007 -0.0006  -0.0002 -0.0004 -0.0001 -0.0004 -0.0002 -0.0003 -0.0008 -0.0011 -0.0012
(0.0012)  (0.0010)  (0.0009) (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)
NUR's partner exposure to RESs x Lab or rad test -0.0014  -0.0017*  -0.0005  -0.0008 -0.0006 -0.0008 -0.0006 -0.0006 -0.0006 -0.0004 -0.0002 -0.0001
(0.0011)  (0.0008)  (0.0007) (0.0006) (0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0004)  (0.0004)
RES’s partner exposure to ATTs x Lab or rad test -0.0028*  -0.0025*  -0.0026* -0.0024* -0.0030** -0.0047*** -0.0052*** -0.0065*** -0.0070*** -0.0073*** -0.0068*** -0.0073***
(0.0014)  (0.0012)  (0.0011) (0.0011) (0.0011)  (0.0011)  (0.0011)  (0.0011)  (0.0011)  (0.0011)  (0.0010)  (0.0010)
RES’s partner exposure to NURs x Lab or rad test -0.0024*  -0.0020*  -0.0016* -0.0014F  -0.0008 0.0005 0.0010 0.0020**  0.0024***  0.0026***  0.0023**  0.0026***
(0.0009)  (0.0008) (0.0008) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007)  (0.0007)  (0.0007)  (0.0007)
N 111491 111491 111491 111491 111491 111491 111491 111491 111491 111491 111491 111491
R? 0.3263 0.3270 0.3272 0.3276 0.3278 0.3279 0.3278 0.3280 0.3282 0.3282 0.3282 0.3283

Notes. ATT=Attending. NUR=Nurse. RES=Resident. Columns (1)—(12) are log-linear regression models estimated at the
encounter level. Controls not shown include age, gender, ESI level, second nurse presence, time since attending shift start,
arrival hour-of-day, arrival day of week, arrival year-month, attending current workload and its squared term, nurse current
workload and its squared term, resident current workload and its squared term, attending experience, nurse experience, resident
experience, attending fixed effects, nurse fixed effects, and resident fixed effects. Standard errors (in parentheses) are clustered
by attending-nurse-resident teams. +p < 0.10, *p < 0.05, **p < 0.01, * * *p < 0.001.
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6. Additional Analyses and Robustness Checks

We conduct several additional analyses to assess the robustness of our findings and the

sensitivity of our main results.

6.1. Alternate Sample Definitions

We consider alternate ways of defining the analysis sample. First, we consider a subsample
of cases where patient care teams included only an attending physician and a nurse and
did not involve a resident. As discussed in section 3.1, while all patient care teams must
include an attending physician and a nurse, about 69% of the cases also include a resident
physician, as a function of the residency program’s schedule. To see whether there are
meaningful differences in the results when we consider all cases versus excluding those that

did not include a resident physician, we estimate the following log-linear model on this

subsample:

log(TimetoDispo;) = Bo + BraT Fas; Nurit + B2i P Eate; Nury @)
+ B3P Enury autg + 0Xi + Qan, + VNur; + PRes; + Ei

These results are reported in Table 5. We find the team familiarity results are highly

robust to the main results, in both the magnitude and statistical significance of the coef-

ficients across each of the 12 lookback windows. We find no significant effects when it

comes to attendings’ partner exposure to nurses. However, we find strong negative effects
)

of nurses’ partner exposure to attendings, which lends further support for Hypothesis 4b.

Table 5 Effects of team familiarity and partner exposure on logged time to disposition — cases without residents
(1) (2) ) 4) (5) (6) (M (8) ) (10) (11) (12)
Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months

Team familiarity between ATT and NUR -0.0029%** -0.0021*** -0.0015** -0.0013** -0.0012** -0.0012*** -0.0012*** -0.0010*** -0.0010*** -0.0008** -0.0008** -0.0007**
(0.0009)  (0.0006)  (0.0005) (0.0004)  (0.0004)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0002)  (0.0002)

ATT’s partner exposure to NURs 0.0002 0.0001 -0.0005 -0.0002 -0.0002 -0.0001 -0.0003 -0.0004 -0.0005 -0.0005 -0.0006 -0.0008
(0.0005) (0.0005)  (0.0006)  (0.0005)  (0.0005)  (0.0005) (0.0005) (0.0005) (0.0005) (0.0005)  (0.0005)  (0.0005)

NUR’s partner exposure to ATTs 0.0013 0.0024*%  0.0028*** 0.0027*** 0.0028*** 0.0031***  0.0032*** 0.0034*** 0.0037*** 0.0037*** 0.0035*** 0.0035%**
(0.0008) (0.0008)  (0.0007)  (0.0007)  (0.0007)  (0.0007) (0.0007) (0.0007) (0.0007) (0.0008)  (0.0008)  (0.0008)

Test of equality of coefficients

ATT’s vs NURSs’s partner exposure 0.2484 0.0156 0.0004 0.0019 0.0011 0.0007 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000

N 35114 35114 35114 35114 35114 35114 35114 35114 35114 35114 35114 35114

Rr? 0.2055 0.2057 0.2057 0.2057 0.2057 0.2059 0.2060 0.2060 0.2061 0.2061 0.2060 0.2060

Notes. ATT=Attending. NUR=Nurse. Columns (1)—(12) are log-linear regression models estimated at the encounter level.
Controls not shown include age, gender, ESI level, second nurse presence, time since attending shift start, arrival hour-of-day,
arrival day of week, arrival year-month, attending current workload and its squared term, nurse current workload and its squared
term, attending experience, nurse experience, ED census, attending fixed effects, and nurse fixed effects. Standard errors (in
parentheses) are clustered by attending-nurse teams. +p < 0.10, *p < 0.05, **p < 0.01, * % xp < 0.001.

For completeness, we also consider a subsample of cases where patient care teams

included members of all three roles, i.e., one attending, one nurse, and one resident. These



Authors’ names blinded for peer review: Learning Across Hierarchies and Boundaries 29

results, reported in Table 6, are highly consistent with the main results reported in Table

3.

Table 6 Effects of team familiarity and partner exposure on logged time to disposition — cases with residents

() () ®) () (5) (6) (7) ®) ) (10) (11) (12)

Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months

Team familiarity between ATT and NUR  -0.0024*%* -0.0019%** -0.0017%%% -0.0017%¥* -0.0017*¥% -0.0015%%* -0.0014%** -0.0014*** -0.0013%%* -0.0012%*% -0.0012%** -0.0012%%*
(0.0005)  (0.0004)  (0.0003)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0001)  (0.0001)  (0.0001)

Team familiarity between ATT and RES -0.0002 -0.0003 -0.0002 -0.0003 -0.0003 -0.0004+ -0.0003 -0.0002 -0.0002 -0.0002 -0.0001 -0.0002
(0.0005) (0.0004) (0.0003) (0.0003) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Team familiarity between NUR and RES 0.0001 0.0000 0.0001 0.0001 -0.0000 0.0001 0.0002 0.0000 0.0001 0.0000 -0.0000 -0.0000
(0.0008)  (0.0006)  (0.0005)  (0.0004)  (0.0004)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0002)  (0.0002)
ATT’s partner exposure to NURs 0.0011+ -0.0005 -0.0004 -0.0001 -0.0012* -0.0009 -0.0013* -0.0012* -0.0009 -0.0011+  -0.0013* -0.0013*
(0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)
ATT’s partner exposure to RESs -0.0003 0.0014* 0.0009 0.0003 0.0015* 0.0010 0.0014* 0.0015* 0.0009 0.0009 0.0011 0.0011+
(0.0009)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0006)  (0.0006)
NUR's partner exposure to ATTs 0.0009 0.0008 0.0008 0.0010 0.0007 0.0013 0.0023**  0.0025%* 0.0020* 0.0016+ 0.0013 0.0015+
(0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)
NUR’s partner exposure to RESs 0.0004 0.0007 0.0008 0.0009 0.0014* 0.0010+ 0.0005 0.0005 0.0009+ 0.0012%* 0.0014** 0.0012*
(0.0008)  (0.0007)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)
RES’s partner exposure to ATTs 0.0034***%  0.0032%F*  0.0038%**  0.0042%**  0.0032***  0.0034***  0.0024** 0.0018* 0.0021%* 0.0024** 0.0018* 0.0015+
(0.0009)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0009)  (0.0009)  (0.0009)  (0.0009)
RES’s partner exposure to NURs -0.0022%F* -0.0026™** -0.0029*** -0.0035*** -0.0032*** -0.0033*** -0.0027*F* -0.0025%** -0.0028*** -0.0031*** -0.0029*** -0.0028***

(0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)

Test of equality of coefficients
ATT’s partner exposure to NURs vs RESs  0.3065 0.1233 0.2916 0.7162 0.0229 0.0994 0.0260 0.0281 0.1393 0.1124 0.0514 0.0443

NUR's partner exposure to ATTs vs RESs ~ 0.7474 0.9362 0.9909 0.9567 0.5905 0.8246 0.1809 0.1374 0.3935 0.7683 0.9191 0.7940
RES’s partner exposure to ATTs vs NURs ~ 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0017 0.0005 0.0001 0.0014 0.0033
N 76377 76377 76377 76377 76377 76377 76377 76377 76377 76377 76377 76377
R? 0.1822 0.1824 0.1826 0.1829 0.1831 0.1833 0.1832 0.1834 0.1835 0.1837 0.1838 0.1839

Notes. ATT=Attending. NUR=Nurse. RES=Resident. Columns (1)—(12) are log-linear regression models estimated at the
encounter level. Controls not shown include age, gender, ESI level, second nurse presence, time since attending shift start,
arrival hour-of-day, arrival day of week, arrival year-month, attending current workload and its squared term, nurse current
workload and its squared term, resident current workload and its squared term, attending experience, nurse experience, resident
experience, attending fixed effects, nurse fixed effects, and resident fixed effects. Standard errors (in parentheses) are clustered
by attending-nurse-resident teams. +p < 0.10, *p < 0.05, *xp < 0.01, *x *p < 0.001.

Next, we consider an alternate sample where we relax some of our exclusion criteria.
Specifically, we include in our sample visits whose time to disposition is shorter than the
15* percentile value or longer than the 99'" percentile value (Table B.3). We also include
visits of patients whose ESI level is 1 (Table B.4). We find our main results to be robust
to these expanded samples.

We also consider imposing additional exclusion criteria as opposed to relaxing them,
whereby we exclude cases that included a second nurse to whom the case was handed
off (Table B.5). Again, our main results are highly robust to these additional sample

exclusions.

6.2. Alternate Measures of Performance
We examine whether our results are sensitive to different ways of measuring performance
in the context of the ED. To do this, we use two alternate measures that are also commonly

used: logged time in the ED and logged time from first provider to disposition. For each of
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these dependent variables, we estimate a log-linear model at the encounter level for each
lookback window 1 that retains the same form on the right-hand side as Equation 1.

We begin by assessing the effects of team familiarity and partner variety on logged time
in the ED. This measure is different from logged time to disposition in that it includes
discharge processing times and boarding times. These portions of time are typically beyond
the control of the ED providers, but nevertheless have a significant impact on ED oper-
ations. When using time to disposition as the speed-related team performance measure,
we find our main results to be robust to the use of this alternate measure in terms of
magnitude, directionality, and statistical significance (see Table B.6).

In Table B.7, we repeat the estimation for logged time from first provider to disposition.
This captures the time elapsed between when the first provider (either an attending, a
nurse, or a resident) started interacting with the patient’s EHR and the time when the
disposition order was signed. With this model as well, we find our main results to be highly
robust in terms of magnitude, sign, and statistical significance.

Finally, we estimate the effects on just a small portion of the total time that patients
spend in the ED—specifically, the time from disposition to departure among patients who
were discharged to home from the ED. While this duration, which captures the discharge
process, is not necessarily representative of the entire time the patient spent receiving care,
it could be indicative of the extent to which the physician and nurse are coordinating
effectively with each other. Our findings, shown in Table B.8, show that attending-nurse
pairs who have higher levels of team familiarity are able to complete this discharge process
faster (p < 0.01). This suggests that teams with higher levels of familiarity are better at
communicating with each other. However, and as we would expect, partner exposure does

not seem to meaningfully impact the speed of this discharge process.

7. Discussion and Conclusions

In this paper, we synthesized competing hypotheses exploring how team composition influ-
ences team performance, focusing on team familiarity and partner exposure in temporary
cross-discipline teams. We assess the competing hypotheses by leveraging the ad hoc team
assignment and round-robin patient assignment at a hospital ED to cleanly identify the
performance effects of these team composition variables. Most of the research in this area

has focused on and found performance benefits of team familiarity in temporary teams. A
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recent study found performance benefits of partner exposure in solo-discipline teams. Our
results contribute new empirical evidence demonstrating differential performance effects
of partner exposure in cross-discipline temporary teams. We find that there is a signif-
icant positive impact of the residents’ (i.e., trainees’) exposure to more nurses, who are
their cross-discipline partners. In contrast, we find a significant negative impact of both
residents’ and nurses’ exposure to more attendings. These effects are mitigated for patient
cases with more structured workflows. We also find that these effects do not differ sub-
stantially based on whether the experiences were accumulated recently versus longer ago.
These results make several contributions to the literature on the performance of temporary
and cross-discipline teams, and lay out opportunities for future research.

First, these results contribute new insight into the composition of temporary and cross-
discipline teams. We synthesize the research literature to describe how members of cross-
discipline teams engage in teaming interactions across professional hierarchies and dis-
ciplinary boundaries, and to consider how these structures shape both productivity and
learning. For all members within these teams, the ad hoc composition of the temporary
teams meant that they were exposed to many new team members over the course of weeks,
months, and years of working in the Metro ED. As the Aksin et al. (2020) result demon-
strates, this kind of new partner exposure offers team members the opportunity to observe
many different ways of working. Attendings have considerable practice variation (Corallo
et al. 2014, Davis et al. 2000, Grytten and Sgrensen 2003), and as the team authorities,
their practice styles and preferences shape the work of the rest the team. Thus, as we sum-
marize above, there is a case to be made that both residents and nurses could learn from
exposure to many different attendings. In Aksin et al. (2020), exposure to the varied prac-
tices of same-discipline partners was the source of performance benefits as team members
learned from each other and were able to generalize those learnings to quicker coordina-
tion on later patient cases. However, our results did not bear out this set of arguments
for cross-discipline teams, which suggests that learning across the professional hierarchy
or learning across the disciplinary boundary was not as easily a matter of exposure to
practice variation.

Instead, our results show negative performance impacts of partner exposure to more
attendings for both residents and nurses, and that these effects are lessened on patient cases

with more structured workflows. This pattern of results suggests that the team authority
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structure contributes to the lack of learning and performance benefits from partner expo-
sure to attendings. Neither nurses nor residents seem to be gaining generalized performance
benefits as they work with additional attending partners.

With this study, we cannot perfectly rule out the possibility that each new attending is
taking the time to explain and narrate to both residents and nurses, and that this addi-
tional discussion explains the negative efficiencies of attending exposure. This alternative
explanation does not align with prior characterizations of teams with this authority struc-
ture, where the attendings bear responsibility for a set of life-and-death decisions and need
to be authoritative and direct. It also does not align with any of our observations and
interviews. The attendings were more likely to engage residents in the formalized treatment
plans during rounds or at the computers, but not necessarily through on-going iterative
narration and explanation. Additionally, the moderating effect of more structured work-
flows also supports this interpretation of the results. This is because the cases that involve
laboratory or radiology tests tend to have clear if-then protocols based on the test results,
which lessens the need for residents to rely on other providers for guidance on next steps.

We do find positive performance impacts for one dyad on these cross-discipline temporary
teams. Resident-trainees gained performance benefits from partner exposure to nurses,
who are their cross-discipline partners. The relevant literature that suggests we might
expect this kind of learning focuses on the iterative interactions that are structured by the
resident-nurse interdependence and the team authority structure. These studies suggest
that despite the well-defined disciplinary silos that medical and nursing students are trained
and socialized in, these two roles end up interdependent and interactive because they are
the team members actively carrying out the plan of care. They are walking to and from
the patient bedside carrying out the orders, and are more likely to engage on the routine
aspects of care delivery; because the residents are so early in their professional learning,
these seemingly routine interactions wherein details are narrated and interpreted might be
particularly useful for the residents. Different nurses might have different ways of explaining
or narrating or interpreting different patient cases and orders. Our results bore out this
set of arguments: exposure to more nurses does significantly impact residents’ performance
on later cases in a positive way. Taken together, these results demonstrate that the effects
of partner exposure on team performance are setting specific and role specific. For some

team members, partner exposure tends to hinder rather than bolster team performance. In
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addition, even though it may not be emphasized in staffing procedures or formal training
policies, trainees on the cross-discipline teams may benefit from exposure to more cross-
discipline partners.

Our results also advance this literature on team composition in temporary teams by
explicitly modeling and assessing the recency effects of these variables. To our knowledge,
this work is the first to explicitly consider whether these effects are contingent on how
long ago the shared experience or new partner exposure was gained. Our results show
that the effects do not meaningfully vary depending on how long ago these experiences
were accumulated. In cases when there are differences in effects across lookback windows,
the lack of statistical significance applies to findings when employing shorter lookback
windows as opposed to longer ones, which points to limited variation and statistical power
inherent to shorter lookback windows rather than a forgetting effect. As such, our findings
indicate that there is not a measurable forgetting effect; in other words, the effects of
team familiarity and partner variety on team performance do not meaningfully depend
on how recently the experiences were accumulated (at least over a period of the past 12
months). This suggests that experiences accumulated longer ago should contribute to the
stock of overall team familiarity and partner variety just as much as experiences that were
accumulated more recently. As such, managers should employ a reasonably long lookback
window in measuring these experience-related team characteristics, so that they can more
fully capture the true stock of team familiarity and partner variety.

In terms of the research literature, prior work seldom discusses whether and how the
lookback window was defined in measuring various experience-related team characteristics,
such as team familiarity and partner exposure. In fact, much of the existing literature to
date uses a rolling lookback window that is effectively shorter for observations occurring
closer to the beginning of the data set and longer for observations occurring later in the
data set. In future work, we recommend that researchers use pre-determined and consistent
lookback windows across all observations when measuring these types of team character-
istics, and consider reporting the sensitivity of their results to the lookback specification.
Our paper provides a template for doing so.

As with many field-based studies, a limitation of this work is that our investigation was
limited to a single organization. Future work should explore the extent to which these

findings hold in other EDs. It is possible that this ED has a particularly demanding medical
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culture compared to other EDs. We expect that the larger organizational and professional
cultures that shape expectations about how attendings interact with nurses and residents
might be a salient contextual moderator of these results (e.g., Alexander et al. 2005, Shortell
et al. 1991). At the same time, medical care and hospitals are a particularly institutionalized
setting, so the underlying dynamics may not vary considerably between EDs themselves.
Our results suggest that the team authority structure shapes the value of partner exposure,
and these dynamics may generalize to other hierarchical and institutionalized settings.
It is useful to recognize that those properties of the medical setting, and particularly
the ED setting, are often attributed to the demands of the work: fast-paced, dynamic,
sometimes life-and-death decisions with varied workflow and changing staff (e.g., Klein
et al. 2006). Less hierarchical and less institutionalized settings might change results; thus,
in developing future theory on partner exposure, future work should also explore these
dynamics in a variety of other service settings, such as in in new product development teams
(e.g., Edmondson and Nembhard 2009). We were also constrained by some limitations in
data availability, such as more detailed information about patient conditions and data on
specialists who may also be involved in the patient’s care. In addition, like many studies
that use archival data to estimate impacts, we do not directly measure the conceptual
mechanisms we develop in the argument. That said, these limitations should not bias our
estimations, given the round-robin assignment of patients to teams. This feature of the
organizational setting provides a clean identification strategy to isolate performance effects.

In many industries, a growing number of organizations—within and beyond health care
settings—are utilizing temporary teams that are comprised of cross-discipline team mem-
bers. These teams are essential to the execution of the complex service operations that
these firms carry out daily. Our results provide managers with evidence on the staffing
levers they might use to compose temporary teams. Team composition can be a relatively
straightforward managerial tool for improving team performance (Beckman et al. 2007,
Bell 2007, Mathieu et al. 2014, Ruef 2002, Twyman and Contractor 2019). Furthermore,
given the many automated scheduling systems available for use, some of which are home-
grown and relatively easy to program, our recommendation that organizations empirically

assess the performance impacts of staffing decisions is a feasible one to implement.
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Online Supplement

A. Checking for Round-Robin Assignment of Patients to Provider Teams

Metro ED reports using a round-robin assignment policy to assign patients to provider teams. In this section,
we use the data from Metro ED to assess whether this seems to be the case.

An important way in which a violation of the round robin assignment policy would manifest is through
variation across attendings, nurses, and residents in the severity of patients. We examine whether this is the
case by plotting the mean and standard deviation of the ESI levels of patients assigned to each attending,
each nurse, and each resident, respectively. As seen in Figure A.1, we find that the mean ESI level of assigned
patients is 3 for each attending. There is no meaningful difference across attendings in either the mean or
the distribution of patients’ ESI levels. This pattern is also consistent when looking at the distribution of

ESI levels of patients assigned to each nurse and each resident.

Figure A.1 Distribution of ESI level by attending, nurse, and resident
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Note. The blue dots indicate the mean ESI level of all patients assigned to each provider. The bars depict the interval
captured within two standard deviations of the mean.
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B. Additional Tables and Figures

Table B.1 Sample selection

Sample Observations | % prior % initial
All ED admissions in three years of available data 178,841 N/A 100.0
Excluding first year of available data 120,304 67.3 67.3
Excluding age < 18 or missing age 120,119 99.8 67.2
Excluding those with missing gender 120,112 100.0 67.2
Excluding those with missing attending identifier 120,043 99.9 67.1
Excluding those with missing nurse identifier 119,924 99.9 67.1
Excluding those treated by a attending with < 50 cases in the three years 119,760 99.9 67.0
Excluding those treated by a nurse with < 50 cases in the three years 119,614 99.9 66.9
Excluding those who died in the ED 119,395 99.8 66.8
Excluding transfers 119,335 99.9 66.7
Excluding those who left without being seen 114,245 95.7 63.9
Excluding those with ESI level 1 113,733 99.6 63.6
Excluding those with time to dlsposmon values less than the 15* percentile 111.491 98.0 62.3
or greater than the 99*" percentile value ’
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Table B.2 Effects of team familiarity and partner exposure on logged time to disposition, including coefficients for all control

variables
(1) 2 (3) (4) (5) (6) (7 (8) 9) (10) (11) (12)
Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months

Team familiarity between ATT and NUR -0.0026** -0.0020"** -0.0017*** -0.0016*** -0.0016"* -0.0015** -0.0013"** -0.0013"** -0.0012*** -0.0011"** -0.0011*** -0.0010"**
(0.0005)  (0.0003)  (0.0003)  (0.0002)  (0.0002) (0.0002)  (0.0002)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)

Team familiarity between ATT and RES ~ 0.0002  -0.0000  0.0000  -0.0000  -0.0000  -0.0001  0.0000  0.0001  0.0001  0.0001 0.0001 0.0001
(0.0005)  (0.0004)  (0.0003)  (0.0003)  (0.0002) (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)

Team familiarity between NUR and RES ~ -0.0002  -0.0003  -0.0003  -0.0003  -0.0003  -0.0002  -0.0000  -0.0002  -0.0001  -0.0002  -0.0002  -0.0002
(0.0008)  (0.0006)  (0.0005)  (0.0004)  (0.0004)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)

ATT’s partner exposure to NURs 0.0007  -0.0006  -0.0006  -0.0004  -0.0012*  -0.0007  -0.0012* -0.0012*  -0.0012*  -0.0012*  -0.0015**  -0.0014**
(0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)
ATT’s partner exposure to RESs -0.0001  0.0015*  0.0009  0.0006  0.0015*  0.0008  0.0012*  0.0013*  0.0011*  0.0010%  0.0012*  0.0011+
(0.0008)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0005)
NUR'’s partner exposure to ATTs 0.0004  0.0008  0.0008  0.0008  0.0006  0.0013+ 0.0021* 0.0025"* 0.0022**  0.0019  0.0017*  0.0016"
(0.0007)  (0.0007)  (0.0006)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)
NUR'’s partner exposure to RESs 0.0011  0.0010%  0.0012°  0.0014** 0.0017*** 0.0012° 00008  0.0006  0.0009°  0.0011*  0.0013"*  0.0012"*
(0.0007)  (0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0004)  (0.0004)  (0.0004)
RES'’s partner exposure to ATTs 0.0032**  0.0030**  0.0034** 0.0038*** 0.0030*** 0.0031** 0.0023**  0.0018*  0.0021**  0.0024**  0.0018"  0.0017"
(0.0009)  (0.0008)  (0.0007)  (0.0007)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0009)
RES'’s partner exposure to NURs -0.0021°* -0.0026*** -0.0027"** -0.0034** -0.0032*** -0.0033*** -0.0028"* -0.0028"** -0.0030*** -0.0033*** -0.0031*** -0.0031***
(0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0006)  (0.0006)  (0.0006)  (0.0006)
Age 0.0020**  0.0020~* 0.0020** 0.0020*** 0.0020*** 0.0020~* 0.0020** 0.0020*** 0.0020~*  0.0020~*  0.0020**  0.0020***
(0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)
Female 0.0325"*  0.0325"*  0.0326"* 0.0327°"* 0.0326™* 0.0326"* 0.0325"* 0.0326" 0.0325"** 0.0325""* 0.0326"*  0.0326"""
(0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)
ESI level 3 0.0316**  0.0317*  0.0316"* 0.0315** 0.0312** 0.0313""* 0.0312* 0.0312* 0.0312"** 0.0310"**  0.0310"**  0.0309"**
(0.0053)  (0.0053)  (0.0053)  (0.0053)  (0.0053)  (0.0053)  (0.0053)  (0.0053)  (0.0053)  (0.0053)  (0.0053)  (0.0053)
EST level 4 -0.1854** -0.1852*** -0.1854*** -0.1855" -0.1860*** -0.1858"** -0.1858"* -0.1857*** -0.1856*** -0.1858*** -0.1859*** -0.1861***
(0.0062)  (0.0062)  (0.0062)  (0.0062)  (0.0062)  (0.0062)  (0.0062)  (0.0062)  (0.0062)  (0.0062)  (0.0062)  (0.0062)
EST level 5 2046397 -0.4632** -0.4637"* -0.4642 -0.4643*** -0.4641"** -0.4639" -0.4640"** -0.4642*** -0.4643"** -0.4643** -0.4641***
(0.0115)  (0.0115)  (0.0115)  (0.0115)  (0.0115)  (0.0115)  (0.0115)  (0.0115)  (0.0115)  (0.0115)  (0.0115)  (0.0115)
Second nurse present 0.3130"*  0.3133**  0.3136"* 0.3138"*  0.3140"* 0.3141°"* 03143  0.3144" 03148 03148  0.3149""*  0.3147"*"
(0.0041)  (0.0041)  (0.0041)  (0.0041)  (0.0041)  (0.0041)  (0.0041)  (0.0041)  (0.0041)  (0.0041)  (0.0041)  (0.0041)
ATT current workload -0.0137*** -0.0137*** -0.0137** -0.0137"** -0.0136""* -0.0136"** -0.0136*** -0.0136*** -0.0136"** -0.0136"** -0.0136"** -0.0136"**
(0.0015)  (0.0015)  (0.0015) ~ (0.0015)  (0.0015)  (0.0015)  (0.0015)  (0.0015)  (0.0015)  (0.0015)  (0.0015)  (0.0015)
(ATT current workload)? 0.0007***  0.0007"**  0.0007** 0.0007*** 0.0007*** 0.0007** 0.0007*** 0.0007*** 0.0007"** 0.0007***  0.0007***  0.0007**
(0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)
NUR current workload -0.0492°" -0.0491** -0.0490"** -0.0490"* -0.0492*** -0.0492*** -0.0492"* -0.0492°** -0.0492*** -0.0493*** -0.0492*** -0.0492***
(0.0034)  (0.0034)  (0.0034)  (0.0034)  (0.0034)  (0.0034)  (0.0034)  (0.0034)  (0.0034)  (0.0034)  (0.0034)  (0.0034)
(NUR current workload)? 0.0040**  0.0040*  0.0040* 0.0040"** 0.0040*** 0.0040* 0.0040* 0.0040*** 0.0040* 0.0040*  0.0040*  0.0040***
(0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)
RES current workload -0.0171°** -0.0166™* -0.0168"* -0.0166"** -0.0164""* -0.0164*** -0.0164"** -0.0163""* -0.0162** -0.0160"** -0.0160"** -0.0159***
(0.0036)  (0.0037)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)  (0.0036)
(RES current workload)? 0.0027***  0.0027°*  0.0027*  0.0027***  0.0027*** 0.0027** 0.0027*** 0.0027*** 0.0027°**  0.0027"*  0.0027"*  0.0027"*
(0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)
ATT experience -0.0000  -0.0000  -0.0000  0.0000  -0.0000  0.0000  -0.0000  -0.0000  -0.0000  -0.0000  -0.0000  -0.0000
(0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)
NUR experience 0.0001**  0.0000* 0.0000* 0.0000** 0.0000*** 0.0000* 0.0000** 0.0000*** 0.0000* 0.0000*  0.0000"**  0.0000***
(0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)
RES experience -0.0000°** -0.0000*** -0.0000"* -0.0000** -0.0000*** -0.0000*** -0.0000*** -0.0000** -0.0000* -0.0000*  -0.0000*  -0.0000*
(0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)  (0.0000)
ED census 0.0110°*  0.0110** 0.0110*** 0.0110*** 0.0110"** 0.0110*** 0.0110** 0.0110** 0.0110*** 0.0110"**  0.0110***  0.0110***
(0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)
Time since ATT shift start -0.0003  -0.0003  -0.0003  -0.0003  -0.0003  -0.0004  -0.0004  -0.0004  -0.0004  -0.0004  -0.0004  -0.0004
(0.0010)  (0.0010) ~ (0.0010) ~ (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)
Observations 111491 111491 111491 111491 111491 111491 111491 111491 111491 111491 111491 111491
R? 01852  0.854 01855  0.1858  0.1860  0.1861  0.1861  0.1863  0.1864  0.1865 0.1866 0.1866

Notes. ATT=Attending. NUR=Nurse. RES=Resident. Columns (1)—(12) are log-linear regression models estimated at the
encounter level. Controls not shown are fixed effects for arrival hour of day, arrival day of week, arrival year-month, attending,
nurse, and resident. ESI level 2 is omitted as base categories. Standard errors (in parentheses) are clustered by attending-nurse-
resident teams. +p < 0.10, *xp < 0.05, *xp < 0.01, * x xp < 0.001.
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Table B.3 Effects of team familiarity and partner exposure on logged time to disposition using an alternate sample including
outliers
(1) 2 (3) 4) ) (6) (M ®) ) (10) (11) (12)
Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months
Team familiarity between ATT and NUR -0.0028%** -0.0022*** -0.0018*** -0.0018*** -0.0017*** -0.0017*** -0.0015%** -0.0015*** -0.0014*** -0.0013*** -0.0012%** -0.0012%**
(0.0005)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0001)  (0.0001)  (0.0001)  (0.0001)
Team familiarity between ATT and RES 0.0000 -0.0001 -0.0001 -0.0001 -0.0000 -0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0001
(0.0005)  (0.0004)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)
Team familiarity between NUR and RES ~ -0.0001 -0.0003 -0.0003 -0.0004 -0.0004 -0.0002 -0.0001 -0.0002 -0.0001 -0.0002 -0.0002 -0.0002
(0.0008)  (0.0006)  (0.0005)  (0.0004)  (0.0004)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0002)  (0.0002)
ATT’s partner exposure to NURs 0.0008 -0.0006 -0.0004 -0.0002 -0.0011* -0.0005 -0.0011+  -0.0011+  -0.0012* -0.0013*  -0.0015%*  -0.0013*
(0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0005)
ATT’s partner exposure to RESs -0.0002 0.0015* 0.0006 0.0003 0.0014* 0.0006 0.0012+ 0.0012%* 0.0011+ 0.0011+ 0.0013* 0.0010+
(0.0008)  (0.0007)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)
NUR’s partner exposure to ATTs 0.0003 0.0011 0.0011+ 0.0011 0.0011 0.0018%  0.0025%**  0.0031***  0.0024**  0.0019* 0.0016* 0.0015%
(0.0008)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)
NUR'’s partner exposure to RESs 0.0015* 0.0011+ 0.0014* 0.0015%*  0.0017** 0.0012* 0.0008 0.0006 0.0011* 0.0014%*  0.0015%**  0.0015%**
(0.0008) (0.0006)  (0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0004)
RES’s partner exposure to ATTs 0.0035%** 0.0033***  0.0035*** 0.0041%** 0.0032***  0.0030***  0.0021** 0.0017* 0.0020* 0.0024** 0.0019* 0.0017+
(0.0009)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0009)  (0.0009)  (0.0009)  (0.0009)
RES’s partner exposure to NURs -0.0023%F* -0.0027*** -0.0027*** -0.0035%** -0.0034*** -0.0033*** -0.0028%** -0.0028*** -0.0031*** -0.0035*** -0.0033*** -0.0033***
(0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)
N 113718 113718 113718 113718 113718 113718 113718 113718 113718 113718 113718 113718
R? 0.1983 0.1986 0.1987 0.1990 0.1992 0.1993 0.1993 0.1995 0.1996 0.1998 0.1998 0.1999

Notes. ATT=Attending. NUR=Nurse. RES=Resident. Columns (1)—(12) are log-linear regression models estimated at the

encounter level. Controls not shown include age, gender, ESI level, second nurse presence, time since attending shift start,
arrival hour-of-day, arrival day of week, arrival year-month, attending current workload and its squared term, nurse current
workload and its squared term, resident current workload and its squared term, attending experience, nurse experience, resident
experience, attending fixed effects, nurse fixed effects, and resident fixed effects. Standard errors (in parentheses) are clustered
by attending-nurse-resident teams. +p < 0.10, *p < 0.05, *xp < 0.01, ** *p < 0.001.

Table B.4 Effects of team familiarity and partner exposure on logged time to disposition using an alternate sample including
ESI'1
M @ @) @ ) ©) @ ®) ©) (1) ) 12)
Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months
Team familiarity between ATT and NUR -0.0026%** -0.0020%** -0.0017*** -0.0016%** -0.0016*** -0.0015%*** -0.0013*** -0.0013*** -0.0012*** -0.0011*** -0.0011*** -0.0010%**
(0.0005)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)
Team familiarity between ATT and RES 0.0002 -0.0000 0.0000 -0.0000 -0.0000 -0.0001 0.0000 0.0001 0.0001 0.0001 0.0002 0.0001
(0.0005)  (0.0004)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)
Team familiarity between NUR and RES ~ -0.0003 -0.0003 -0.0003 -0.0003 -0.0003 -0.0002 -0.0001 -0.0002 -0.0001 -0.0002 -0.0002 -0.0002
(0.0008)  (0.0006)  (0.0005)  (0.0004)  (0.0004)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)
ATT’s partner exposure to NURs 0.0008 -0.0006 -0.0006 -0.0004 -0.0011* -0.0006 -0.0012* -0.0012* -0.0011%* -0.0011%  -0.0014**  -0.0013**
(0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)  (0.0005)
ATT’s partner exposure to RESs -0.0002 0.0015* 0.0009 0.0006 0.0015%* 0.0008 0.0013* 0.0013* 0.00104+  0.0009+ 0.0012* 0.0010+
(0.0008)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0005)
NUR’s partner exposure to ATTs 0.0005 0.0009 0.0009 0.0008 0.0006 0.0014* 0.0022%%  0.0026%**  0.0023**  0.0020** 0.0017* 0.0017*
(0.0007) (0.0006) (0.0006) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007)
NUR'’s partner exposure to RESs 0.0010 0.0010+ 0.0012* 0.0014*%*  0.0017***  0.0012* 0.0008 0.0006 0.0009* 0.0011* 0.0012%*  0.0012**
(0.0007) (0.0006) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0004) (0.0004) (0.0004)
RES’s partner exposure to ATTs 0.0032%**  0.0030%**  0.0034***  0.0038***  0.0030%** 0.0031***  0.0023** 0.0018* 0.0021* 0.0023** 0.0018* 0.0016+
(0.0008)  (0.0007)  (0.0007)  (0.0007)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0009)
RES’s partner exposure to NURs -0.0021%**% -0.0026*** -0.0026%** -0.0034*** -0.0031*** -0.0033*** -0.0028*** -0.0027*** -0.0030*** -0.0033*** -0.0030*** -0.0030***
(0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0006)  (0.0005)  (0.0005)  (0.0005)  (0.0006)  (0.0006)  (0.0006)  (0.0006)
N 111986 111986 111986 111986 111986 111986 111986 111986 111986 111986 111986 111986
R? 0.1847 0.1849 0.1850 0.1853 0.1855 0.1856 0.1856 0.1857 0.1859 0.1860 0.1860 0.1861

Notes. ATT=Attending. NUR=Nurse. RES=Resident. Columns (1)—(12) are log-linear regression models estimated at the

encounter level. Controls not shown include age, gender, ESI level, second nurse presence, time since attending shift start,
arrival hour-of-day, arrival day of week, arrival year-month, attending current workload and its squared term, nurse current
workload and its squared term, resident current workload and its squared term, attending experience, nurse experience, resident
experience, attending fixed effects, nurse fixed effects, and resident fixed effects. Standard errors (in parentheses) are clustered
by attending-nurse-resident teams. +p < 0.10, xp < 0.05, *xp < 0.01, * x *p < 0.001.
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Table B.5

cases with second nurse

Effects of team familiarity and partner exposure on logged time to disposition using an alternate sample excluding

(1) 2 (3) 4) ) (6) (M ®) ) (10) (11) (12)
Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months
Team familiarity between ATT and NUR -0.0028%** -0.0022*** -0.0018*** -0.0019*** -0.0018*** -0.0018%** -0.0017*** -0.0015*** -0.0014*** -0.0014*** -0.0013*** -0.0012***
(0.0006) (0.0004) (0.0003) (0.0003) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0001)
Team familiarity between ATT and RES 0.0005 0.0002 0.0002 0.0002 0.0001 -0.0000 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002
(0.0006)  (0.0004)  (0.0004)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)
Team familiarity between NUR and RES ~ -0.0003 -0.0004 -0.0008 -0.0008 -0.0009* -0.0008* -0.0006 -0.0007+ -0.0005 -0.0006+  -0.0006* -0.0006*
(0.0010)  (0.0007)  (0.0006)  (0.0005)  (0.0004)  (0.0004)  (0.0004)  (0.0003)  (0.0003)  (0.0003)  (0.0003)  (0.0003)
ATT’s partner exposure to NURs 0.0010 -0.0004 -0.0004 -0.0004 -0.0011+ -0.0007 -0.0009 -0.0009 -0.0009 -0.0010 -0.0007 -0.0012+
(0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0006)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0006)
ATT’s partner exposure to RESs -0.0002 0.0016* 0.0010 0.0009 0.0016* 0.0010 0.0012+ 0.0011 0.0009 0.0009 0.0005 0.0009
(0.0010)  (0.0008)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)
NUR’s partner exposure to ATTs 0.0020* 0.0012 0.0017* 0.0016+ 0.0010 0.0018%  0.0029%*  0.0036***  0.0030**  0.0028**  0.0026**  0.0025**
(0.0009)  (0.0008)  (0.0008)  (0.0008)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)
NUR'’s partner exposure to RESs -0.0003 0.0005 0.0000 0.0001 0.0006 0.0000 -0.0007 -0.0010+ -0.0005 -0.0002 -0.0000 -0.0000
(0.0009) (0.0007) (0.0007) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0005) (0.0005) (0.0005)
RES’s partner exposure to ATTs 0.0033%*  0.0039%*¥*  0.0038*** 0.0042***  0.0030**  0.0033***  0.0023* 0.0019+ 0.0025* 0.0025* 0.0023* 0.0023*
(0.0011)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0011)  (0.0011)
RES’s partner exposure to NURs -0.0022%*F  -0.0034*** -0.0033*** -0.0040%** -0.0034*** -0.0038*** -0.0032**¥* -0.0032*** -0.0037*** -0.0039*** -0.0038*** -0.0039***
(0.0008)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)  (0.0007)
N 71015 71015 71015 71015 71015 71015 71015 71015 71015 71015 71015 71015
R? 0.1691 0.1694 0.1694 0.1698 0.1700 0.1702 0.1703 0.1705 0.1705 0.1707 0.1708 0.1709

Notes. ATT=Attending. NUR=Nurse. RES=Resident. Columns (1)—(12) are log-linear regression models estimated at the

encounter level. Controls not shown include age, gender, ESI level, second nurse presence, time since attending shift start,
arrival hour-of-day, arrival day of week, arrival year-month, attending current workload and its squared term, nurse current
workload and its squared term, resident current workload and its squared term, attending experience, nurse experience, resident
experience, attending fixed effects, nurse fixed effects, and resident fixed effects. Standard errors (in parentheses) are clustered
by attending-nurse-resident teams. +p < 0.10, *p < 0.05, *xp < 0.01, ** *p < 0.001.

Table B.6 Effects of team familiarity and partner exposure on logged time in ED
) @ @) @ ) © @ ®) © (10) (1) (12)
Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months
Team familiarity between ATT and NUR -0.0035%** -0.0027*** -0.0023*** -0.0022*** -0.0021*** -0.0019%*** -0.0017*** -0.0017*** -0.0016*** -0.0015*** -0.0014*** -0.0014***
(0.0005) (0.0003) (0.0003) (0.0002) (0.0002) (0.0002) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Team familiarity between ATT and RES 0.0004 -0.0002 0.0001 0.0001 0.0001 0.0000 0.0002 0.0002 0.0003 0.0003 0.0003+ 0.0003
(0.0005) (0.0004) (0.0003) (0.0003) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Team familiarity between NUR and RES ~ -0.0010 -0.0013*  -0.0010*  -0.0008+  -0.0008*  -0.0007*  -0.0005+  -0.0005+ -0.0004 -0.0005+  -0.0005*  -0.0005*
(0.0008) (0.0006) (0.0005) (0.0004) (0.0004) (0.0003) (0.0003) (0.0003) (0.0003) (0.0002) (0.0002) (0.0002)
ATT’s partner exposure to NURs 0.0009+ -0.0003 -0.0005 -0.0005 -0.0012* -0.0005 -0.0012%  -0.0015%*  -0.0013*  -0.0013*  -0.0015**  -0.0011*
(0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005)
ATT’s partner exposure to RESs -0.0003 0.0015* 0.0011+ 0.0010+  0.0018**  0.0010+  0.0015**  0.0019***  0.0015%* 0.0014* 0.0015%*  0.0010+
(0.0008) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006)
NUR’s partner exposure to ATTs 0.0016* 0.0013* 0.0013+ 0.0007 0.0013+  0.0024***  0.0028***  0.0029***  0.0026***  0.0020%*  0.0014+ 0.0017*
(0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007)
NUR’s partner exposure to RESs 0.0006 0.0012* 0.0013*  0.0019%**  0.0017***  0.0009+ 0.0007 0.0008+ 0.0011%  0.0016***  0.0019***  0.0017***
(0.0007) (0.0006) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0004) (0.0004) (0.0004)
RES’s partner exposure to ATTs 0.0031%*F  0.0027*%*  0.0031***  0.0034***  0.0026*** 0.0028***  0.0019* 0.0013 0.00154 0.0018* 0.0020* 0.0018*
(0.0009) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008) (0.0009) (0.0009) (0.0009)
RES’s partner exposure to NURs -0.0017**  -0.0019%** -0.0023*** -0.0028*** -0.0026*** -0.0029*** -0.0023*** -0.0020*** -0.0022*** -0.0025%** -0.0027*** -0.0026***
(0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006)
N 111489 111489 111489 111489 111489 111489 111489 111489 111489 111489 111489 111489
R? 0.3159 0.3162 0.3163 0.3166 0.3168 0.3169 0.3168 0.3170 0.3171 0.3173 0.3174 0.3173

Notes. ATT=Attending. NUR=Nurse. RES=Resident. Columns (1)—(12) are log-linear regression models estimated at the

encounter level. Controls not shown include age, gender, ESI level, second nurse presence, time since attending shift start,
arrival hour-of-day, arrival day of week, arrival year-month, attending current workload and its squared term, nurse current
workload and its squared term, resident current workload and its squared term, attending experience, nurse experience, resident
experience, attending fixed effects, nurse fixed effects, and resident fixed effects. Standard errors (in parentheses) are clustered
by attending-nurse-resident teams. +p < 0.10, xp < 0.05, *xp < 0.01, * x xp < 0.001.
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Table B.7 Effects of team familiarity and partner exposure on logged time from first provider to disposition
()] ] 3) (4) (5) (6) (M (8) ) (10) (11) (12)
Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months
Team familiarity between ATT and NUR -0.0028*** -0.0021%** -0.0017*** -0.0016*** -0.0016*** -0.0015%** -0.0014*** -0.0013*** -0.0012*** -0.0012*** -0.0011*** -0.0011%**
(0.0005) (0.0003) (0.0003) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0001) (0.0001) (0.0001) (0.0001)
Team familiarity between ATT and RES 0.0003 0.0001 0.0001 0.0000 0.0000 -0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002
(0.0005) (0.0004) (0.0003) (0.0003) (0.0003) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Team familiarity between NUR and RES ~ 0.0001 -0.0001 -0.0002 -0.0002 -0.0002 -0.0001 0.0001 -0.0000 0.0000 -0.0001 -0.0001 -0.0001
(0.0009) (0.0006) (0.0005) (0.0004) (0.0004) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0002) (0.0002)
ATT’s partner exposure to NURs 0.0009+ -0.0006 -0.0006 -0.0004 -0.0012* -0.0007 -0.0012*  -0.0013*  -0.0013*  -0.0013%*  -0.0016**  -0.0014**
(0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0005)
ATT’s partner exposure to RESs -0.0003 0.0015* 0.0009 0.0006 0.0015* 0.0007 0.0012+4 0.0014* 0.0012+  0.0011+ 0.0013* 0.0011+4
(0.0008) (0.0007) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006)
NUR’s partner exposure to ATTs 0.0006 0.0010 0.0010 0.0009 0.0007 0.0014+  0.0022%*  0.0026%**  0.0023**  0.0021** 0.0018* 0.0018*
(0.0008) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008)
NUR’s partner exposure to RESs 0.0010 0.00104 0.0012* 0.0014%*  0.0017***  0.0013* 0.0008 0.0007 0.0010% 0.0012%  0.0013**  0.0013**
(0.0008) (0.0006) (0.0006) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0004)
RES’s partner exposure to ATTs 0.0032%**  0.0030%**  0.0034***  0.0038***  0.0029%***  0.0030***  0.0022** 0.0017* 0.0020* 0.0023* 0.00184+  0.0016+
(0.0009) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008) (0.0008) (0.0009) (0.0009) (0.0009) (0.0009)
RES’s partner exposure to NURs -0.0022%F%  -0.0026***F -0.0027*** -0.0035%** -0.0032%** -0.0033*** -0.0028*** -0.0027*** -0.0030%** -0.0033*** -0.0030*** -0.0030%**
(0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006)
N 111481 111481 111481 111481 111481 111481 111481 111481 111481 111481 111481 111481
R? 0.1835 0.1836 0.1837 0.1840 0.1842 0.1843 0.1843 0.1844 0.1845 0.1847 0.1847 0.1847

Notes. ATT=Attending. NUR=Nurse. RES=Resident. Columns (1)—(12) are log-linear regression models estimated at the

encounter level. Controls not shown include age, gender, ESI level, second nurse presence, time since attending shift start,
arrival hour-of-day, arrival day of week, arrival year-month, attending current workload and its squared term, nurse current
workload and its squared term, resident current workload and its squared term, attending experience, nurse experience, resident
experience, attending fixed effects, nurse fixed effects, and resident fixed effects. Standard errors (in parentheses) are clustered

by attending-nurse-resident teams. +p < 0.10, *p < 0.05, **p < 0.01, * * *p < 0.001.

Table B.8

to patients who were discharged

Effects of team familiarity and partner exposure on logged time from disposition to departure using sample limited

m 2 ®3) (4) (5) (6) (M ®) (9) (10) (11) (12)
Length of lookback window 1 month 2 months 3 months 4 months 5 months 6 months 7 months 8 months 9 months 10 months 11 months 12 months
Team familiarity between ATT and NUR -0.0020** -0.0015** -0.0015*** -0.0014*** -0.0015*** -0.0014*** -0.0010%** -0.0009*** -0.0009*** -0.0009*** -0.0008*** -0.0008***
(0.0007)  (0.0005)  (0.0004) (0.0003) (0.0003) (0.0003) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)
Team familiarity between ATT and RES 0.0004 0.0007 0.0004 0.0007 0.0006 0.0003 0.0003 0.0003 0.0004 0.0003 0.0002 0.0003
(0.0008)  (0.0006)  (0.0005) (0.0004) (0.0004) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0.0002)
Team familiarity between NUR and RES ~ -0.0007 -0.0006 -0.0006 -0.0004 -0.0003 -0.0003 -0.0003 -0.0004 -0.0003 -0.0003 -0.0003 -0.0003
(0.0012)  (0.0009)  (0.0007) (0.0006) (0.0006) (0.0005) (0.0005) (0.0004) (0.0004) (0.0004) (0.0004) (0.0003)
ATT’s partner exposure to NURs 0.0011 0.0003 -0.0009 -0.0012  -0.0014+  -0.0005 -0.0000 -0.0007  -0.0015+  -0.0013 ~ -0.00144+  -0.0010
(0.0008)  (0.0007)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)  (0.0008)
ATT’s partner exposure to RESs 0.0003 0.0012 0.0022* 0.0019* 0.0020* 0.0008 -0.0000 0.0010 0.0018* 0.0017+ 0.0019* 0.0012
(0.0012)  (0.0010)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)
NUR’s partner exposure to ATTs 0.0026%  0.0022* 0.0026* 0.0019+ 0.0015 0.0016 0.0012 0.0013 0.0014 0.0009 0.0011 0.0015
(0.0011)  (0.0010)  (0.0010)  (0.0010)  (0.0010)  (0.0011)  (0.0011)  (0.0011)  (0.0011)  (0.0011)  (0.0011)  (0.0011)
NUR’s partner exposure to RESs -0.0009 -0.0003 -0.0007 0.0000 0.0004 0.0001 0.0003 0.0002 0.0003 0.0007 0.0007 0.0004
(0.0011) ~ (0.0009)  (0.0008) (0.0008) (0.0008) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0006)
RES’s partner exposure to ATTs -0.0010 -0.0018 -0.0018 -0.0009 -0.0008 -0.0007 0.0001 -0.0007 -0.0004 -0.0006 -0.0003 -0.0004
(0.0014)  (0.0012)  (0.0012) (0.0012) (0.0012) (0.0013) (0.0013) (0.0013) (0.0013) (0.0013) (0.0014) (0.0014)
RES’s partner exposure to NURs 0.0014 0.0012 0.0010 -0.0000 0.0002 -0.0001 -0.0006 -0.0003 -0.0005 -0.0003 -0.0004 -0.0004
(0.0010)  (0.0009)  (0.0009) (0.0009) (0.0009) (0.0009) (0.0009) (0.0009) (0.0009) (0.0009) (0.0009) (0.0009)
N 85348 85348 85348 85348 85348 85348 85348 85348 85348 85348 85348 85348
R? 0.0993 0.0993 0.0993 0.0994 0.0994 0.0994 0.0993 0.0993 0.0993 0.0994 0.0994 0.0993

Notes. ATT=Attending. NUR=Nurse. RES=Resident. Columns (1)—(12) are log-linear regression models estimated at the

encounter level. Controls not shown include age, gender, ESI level, second nurse presence, time since attending shift start,
arrival hour-of-day, arrival day of week, arrival year-month, attending current workload and its squared term, nurse current
workload and its squared term, resident current workload and its squared term, attending experience, nurse experience, resident
experience, attending fixed effects, nurse fixed effects, and resident fixed effects. Standard errors (in parentheses) are clustered
by attending-nurse-resident teams. +p < 0.10, *p < 0.05, **p < 0.01, ** *p < 0.001.
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