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Abstract

Care coordination challenges for patients with cancer continue to grow as expanding treatment options, multimodality
treatment regimens, and an aging population with comorbid conditions intensify demands for multidisciplinary cancer care.
Effective teamwork is a critical yet understudied cornerstone of coordinated cancer care delivery. For example,
comprehensive lung cancer care involves a clinical “team of teams”—or clinical multiteam system (MTS)—coordinating
decisions and care across specialties, providers, and settings. The teamwork processes within and between these teams lay
the foundation for coordinated care. Although the need to work as a team and coordinate across disciplinary, organizational,
and geographic boundaries increases, evidence identifying and improving the teamwork processes underlying care
coordination and delivery among the multiple teams involved remains sparse. This commentary synthesizes MTS structure
characteristics and teamwork processes into a conceptual framework called the cancer MTS framework to advance future
cancer care delivery research addressing evidence gaps in care coordination. Included constructs were identified from
published frameworks, discussions at the 2016 National Cancer Institute-American Society of Clinical Oncology Teams in
Cancer Care Workshop, and expert input. A case example in lung cancer provided practical grounding for framework refine-
ment. The cancer MTS framework identifies team structure variables and teamwork processes affecting cancer care delivery,
related outcomes, and contextual variables hypothesized to influence coordination within and between the multiple clinical
teams involved. We discuss how the framework might be used to identify care delivery research gaps, develop hypothesis-
driven research examining clinical team functioning, and support conceptual coherence across studies examining teamwork
and care coordination and their impact on cancer outcomes.

The 2013 Institute of Medicine (now National Academy of
Medicine) report on the cancer care delivery system identified
suboptimal care coordination as a common, costly, and growing
public health problem (1). Fragmented care contributes to exces-
sive costs, patient and clinician workload, suboptimal clinical
outcomes, and treatment-related medical errors (2,3).
Improving interprofessional team-based care was noted as one
strategy to reduce fragmentation and improve care coordina-
tion in a 2019 workshop of the National Cancer Policy Forum (4).
Development of generalizable, team-based interventions as rec-
ommended is challenging, however, because the effectiveness
of team-based care is affected by factors at multiple levels,
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including the patient, provider, and organizational levels.
Further, intervention development is also challenged to con-
sider the different providers, specialties, and practice settings
that may be involved in care delivery, given that multiple care
teams must work together interdependently as a “team of
teams”—or clinical multiteam system (MTS)—to coordinate
care. Conceptual frameworks and construct taxonomies are im-
portant tools for research aimed at developing such multilevel
interventions and distilling the teamwork behaviors critical for
optimal care coordination within and between teams.
Frameworks and taxonomies identify key variables and develop
a shared language that informs testable hypotheses, supports
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future cross-study comparisons, enhances replicability in im-
plementation science, and informs practice.

However, health care delivery researchers currently lack a
conceptual framework from which to study the mechanisms of
effective, interdisciplinary, team-based cancer care and guide
intervention development. To address this gap, we describe a
conceptual framework identifying inputs such as MTS structure
(ie, the “anatomy” of the care team), teaming processes, and
emergent states (ie, the “physiology” or mediating processes
that turn inputs into outputs) as well as outcomes relevant for
understanding and intervening to improve teaming in cancer
care delivery. The synthesized framework draws together team-
work frameworks from health care delivery and the organiza-
tional sciences, which have a long history of studying
coordination and teamwork in a variety of high-risk environ-
ments. We adopt the example of lung cancer throughout this
article to illustrate elements of the framework and related re-
search questions.

Lung Cancer as an Exemplar

Lung cancer is a substantial public health challenge with an es-
timated annual worldwide incidence of 2.1 million new cases
and projected 1.8 million deaths in 2018 (5). Despite a downward
trend in the United States, lung cancer remains the leading
cause of cancer mortality worldwide and in the United States
(6,7). The challenges to delivering interdisciplinary team-based
lung cancer care are growing rapidly with expanding diagnostic,
staging, and treatment options; increasing use of multimodality
treatment; and high rates of age- and tobacco-related
comorbidity.

We use a case study to illustrate these challenges and the
concepts discussed throughout our framework (8). A summary
of the case study is provided here for reference (described in de-
tail and illustrated in a timeline in the Supplementary
Materials, available online).

Case Study

In March 2016, Mr S, a 61-year-old Black man from Mississippi,
was found to have 3 lung nodules on a computed tomography
(CT) scan done in his local hospital’s emergency department
(ED) for unrelated reasons. He was referred to a pulmonologist
for follow-up. After multiple referrals (involving 7 different spe-
cialists) and repeated radiologic testing, Mr S was diagnosed
with lung cancer in October 2016 (6 months after his ED visit
and the initial detection of a high-risk lesion).

Seen in a multidisciplinary lung cancer clinic (MDC) in mid-
November 2016, he was an active 1-pack-per-day smoker since
age 16 years despite above-knee amputation for peripheral vas-
cular disease, 2 episodes of cerebrovascular accident, and 2 epi-
sodes of acute myocardial infarction. In the MDC, Mr S’s risk of
a perioperative cardiac event was deemed prohibitive, and
curative-intent stereotactic body radiation therapy (SBRT) was
recommended. This was communicated to Mr S and his refer-
ring pulmonologist.

In December 2016, on a routine postvisit telephone call, the
MDC navigator learned that Mr S had been referred to hospice
care “because nothing else could be done for his lung cancer.”
Reminded that his lung cancer was potentially curable with
SBRT, Mr S agreed to see a radiation oncologist 3hours from
where he lived. Housed in the American Cancer Society’s Hope
Lodge, he received SBRT in 5 fractions in February 2017. It took
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approximately 1year for Mr S to move from initial lesion detec-
tion to definitive treatment.

As evidenced in Mr S’s case, multiple nonbiologic factors at
the patient, provider, and organizational levels exacerbate the
care fragmentation that lung cancer patients face (9). These
patients often have age- and tobacco-related comorbidities, ad-
vanced disease at diagnosis (10), and challenges related to social
determinants of health (11-13). At the provider level, there are
several diagnostic, staging, and treatment approaches (14),
which are often controlled by different types of clinicians with
different practice cultures and skill sets, any of which may or
may not be relevant to an individual patient’s care (15). Such
differences across specialties and providers challenge patients,
their families, and providers to coordinate their efforts across
team members to develop and execute an effective treatment
plan. Health-care systems are often not organized to cope effec-
tively with the complexity of decision making required for opti-
mal lung cancer care. Fragmentation of information,
knowledge, and care delivery processes adds an organizational
layer to the complexity of the care-delivery challenge (15).

The complexity, poor outcomes, and disparities of this case
suggest an opportunity to use teamwork concepts to compre-
hensively reexamine the structures, processes, and outcomes of
lung cancer care, promoting the development of deep insights
for quality improvement. Using Mr S’s case as an example, we
present a multilevel, theoretical framework grounded in organi-
zational and cancer care delivery research and highlight the pit-
falls many cancer patients face in care delivery.

MTS: A Path for Conceptualizing and
Improving Cancer Care Delivery

The complexity of the care delivery system makes cancer care
coordination research challenging. Overcoming this challenge
requires developing conceptual coherence and common under-
standing about the care team structure variables and teamwork
constructs underlying coordination of care. Though anecdotally
described as a single cancer care team, the different teams and
specialists involved in health care often do not work, or view
themselves, as a single integrated team (16,17). Rather, they
work as an interdependent “team of teams,” or MTS, coordinat-
ing comprehensive care across specialties, allied health pro-
viders, and care settings (18-20). MTSs are networks of
interdependent teams simultaneously working toward at least
1 overarching shared goal—such as providing timely high-
quality care for a particular person with cancer—as well as local
team goals, such as ensuring that appointments within their
clinic run on time (18,21). The MTS concept has been applied
across a range of phenomena, including multiagency disaster
response (22), space exploration (23), and health care delivery
(24-26).

In lung cancer care, representatives of no fewer than 6 types
of teams are typically involved during diagnostic workup, stag-
ing, treatment planning, and delivery (see Figure 1). These
teams must work together to optimally coordinate care across
inpatient, outpatient, community, and tertiary care settings. For
example, 1 study found that 19% of lung cancer patients re-
ceived diagnostic and/or treatment-related care at 2 or more
health systems in the year following diagnosis (27). To better
understand the role that dispersed care and MTS structures
play in cancer care delivery, we describe existing theoretical
models of team functioning and present a synthesized concep-
tual framework describing inputs (eg, care MTS structure),
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First responders
e Primary care team
* Emergency room team
« Hospitalists

Diagnosticians
+ Radiology team
« Pathology team

Tissue procurers
« Interventional radiology team
*  Pulmonology team
*  Thoracic surgery team

Peer & community
groups
*  Support groups
+  Community support resources

Patient &
caregivers

Treatment specialists
Medical oncology team
Thoracic surgery team
Radiation oncology team
Palliative care team
Interventional pulmonary team
Oncology nursing team
Oncology PAs/NPs
Pharmacists

Care coordinators
Nursing team
Navigator or navigation team
Schedulers
Patient support staff

Supportive & comorbid
condition care

Primary care clinicians
Social workers
Mental health clinicians
Dieticians
Rehabilitative medicine (eg PT/OT)
Pharmacists

Figure 1. Example of a clinical multiteam system for lung cancer diagnosis and active treatment. Adapted from Osarogiagbon, 2018 (15). NP = nurse practitioner; OT =

occupational therapist; PA = physician assistant; PT = physical therapist.

teamwork processes and emergent states, and multilevel out-
puts of cancer care delivery.

Conceptual Framework Development

Framework development began at the National Cancer
Institute-American Society of Clinical Oncology Teams in
Cancer Care Delivery Workshop, an in-person meeting of over
95 researchers, clinicians, and patient advocates held in
February 2016 (28) (meeting materials may be accessed here:
https://www.asco.org/practice-guidelines/cancer-care-initia-
tives/team-based-care-oncology). = Workshop presentations
aimed to identify key team structure variables, teamwork pro-
cesses, and other group-level variables contributing to care
quality and patient outcomes in a diverse mix of case studies
spanning the cancer care continuum. Presentations were then
developed into a set of 19 articles and 4 invited commentaries
published in the November 2016 issue of the Journal of Oncology
Practice (29) (special series may be accessed here: https://asco-
pubs.org/toc/jop/12/11).

At the workshop, participants identified the need to further
organize the lists of variables identified into an overarching
framework or taxonomy to drive future research. Therefore, a
small working group of organizational science, clinical, and
health-care researchers who attended the workshop volun-
teered to create a cancer care coordination framework. The
group identified additional constructs from published frame-
works in the teams, care coordination, and care quality litera-
tures. We identified existing frameworks from several prior
reviews (30-35), suggestions from working group members,
other frameworks cited in the Journal of Oncology Practice special
series on health-care teams, and references cited in these
reviews and relevant frameworks. We aimed to highlight the
seminal models and frameworks most applicable to cancer care
delivery, not to conduct an exhaustive systematic review.

Therefore, additional relevant frameworks or models may exist
beyond those cited here [see Driskell (36) and Mathieu (37) for
detailed reviews]. Variables from other frameworks that could
be identified by the working group were cross-walked with the
draft framework. We used Mr S’s lung cancer case study to pro-
vide practical grounding for further framework development.
The working group iteratively revised the framework during a
series of virtual meetings with input from 3 consultants with
expertise in effective collaborations in complex multiorganiza-
tional systems.

Analysis of Existing Team and MTS
Performance Frameworks

There is a long history of research into teams and teamwork in
the social and organizational sciences. Consequently, multiple
theoretical frameworks focus on the development, contributors,
processes, and states of teams and teamwork outside the
health care context. We highlight several frameworks, including
those specific to teamwork in health care delivery, to bridge
these 2 areas and provide a foundation for our current under-
standing of teaming within the complex domain of cancer care
(Table 1). Early theoretical teamwork models conceptualized
team performance in terms of the inputs-processes-and-out-
puts (38), which were later revised to reflect a broader conceptu-
alization of the inputs-mediators, moderators-outputs-and
subsequent inputs of team performance (39). Although these
frameworks provided the impetus for many conceptual models
of team functioning, they also had limitations, such as failing to
account for the dynamic and evolving nature of teams and
team composition over time, as was done by later models such
as the Marks (40) temporal taxonomy of team processes and the
Salas “Big Five” teamwork framework (41).

MTS frameworks move team science a step further to theo-
rize how larger, more complex teams of teams function. For
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Table 1. Other teamwork models or conceptual frameworks?®
Framework or model

General teamwork and MTS frameworks
Hackman (38) IPO framework
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Framework contributions to literature

Characterized team performance in terms of a series of inputs that lead to processes

that, in turn, lead to outcomes

Ilgen et al. (39) IMOI framework

Advanced the IPO framework to incorporate inputs, mediators, outputs, and, in turn,

new inputs. Emphasizes that a broader range of variables mediate the input-outcome
relationship (eg, learning, conflict management, or processes for managing differen-
ces of opinion) and that team outcomes, in turn, serve as inputs of causal feedback
for future team interactions and performance

Marks et al. (40) Temporal taxonomy of team
processes

Advanced nuanced definition of team processes to better differentiate team process
variables from team emergent state variables and presented a taxonomy of 10 critical

team processes clustered into higher order temporal categories (transition processes,
action processes, and interpersonal processes)

Salas et al. (41) Big Five

Argued for 5 core components of teamwork: team leadership, mutual performance

monitoring, backup behavior, adaptability, and team orientation

Zaccaro et al. (42) MTS framework

Differentiates intrateam processes (ie, processes within a given team) from interteam

processes (ie, processes unfolding across and connecting different teams). Also iden-
tified compositional, linkage, and development attributes that influence these pro-
cesses and, in turn, system outcomes.

Shuffler et al. (43) MTS effectiveness framework

Input-mediator-output framework for MTSs synthesizing key factors contributing to

MTS effectiveness based on review of extant literature

Health care delivery-focused teamwork and MTS
frameworks
Reader et al. (44) Team performance framework
for the ICU

Based on prior IPO teamwork frameworks, this framework identifies input characteris-
tics (of the team, task, and team leader), teamwork processes (communication, lead-

ership, coordination, decision making), and outcomes (patient outcomes, team
outcomes) relevant to ICU care teams.

Flin et al. (45) Anesthetists’ nontechnical skills
framework

Advanced 4 categories of teamwork processes (task management, team working, situa-
tion awareness, and decision making) and related behavioral markers that could be

rated by trained observers during cases
Lemieux-Charles et al. (46) Health-care team effec- Framework suggests task type, task features, and team composition directly affect team

tiveness framework
output
Weaver et al. (18) Care coordination framework

processes and team psychosocial traits with team effectiveness being the ultimate

Differentiates the strategies used to coordinate care within and between care teams

from the teamwork-oriented behaviors underlying coordinated activity and related

outcomes

a . . . . .
IMOI = input-mediator-outcome-input; IPO = input-process-outcome; MTS = multiteam system.

instance, Zaccaro’s (42) MTS framework differentiates
intrateam processes (ie, processes within a given team) from
interteam processes (ie, processes unfolding across and con-
necting different teams). The framework also identified a series
of compositional, linkage, and development attributes that in-
fluence these processes and, in turn, system outcomes.
Similarly, Shuffler (43) developed an input-mediator-output
framework for MTSs synthesizing key factors contributing to
MTS effectiveness. For example, the framework suggests that
interventions to improve MTS effectiveness must focus on im-
proving both intra- and interteam processes.

Building from these broader team and MTS frameworks, sev-
eral have been adapted and developed specifically for the
health care delivery context. For example, Reader (44) developed
a team performance framework for intensive care postulating
that team, task, and leader characteristics influence the pro-
cesses of communication, leadership, coordination, and deci-
sion making, which result in patient and team outcomes. In
related work, Flin (45) and colleagues developed and tested a
framework outlining 4 categories of teamwork and nontechni-
cal behaviors among anesthesiology and surgical teams.
Lemieux-Charles (46) developed a more generalized health care
teamwork framework, positing that task type, task features,
and team composition directly affect team processes and team

psychosocial traits with team effectiveness being the ultimate
output.

Finally, Weaver (18) moved health-care theory beyond the
team level, drawing from prior MTS and other coordination
frameworks from the organizational sciences, to develop a con-
ceptual framework of coordination for chronic disease care
when multiple teams are involved. The Weaver et al. (18) frame-
work differentiates the tools used to coordinate care within and
between care teams from the teamwork-oriented behaviors un-
derlying coordinated activity and related outcomes. However, it
fails to consider the full range of teamwork processes and fac-
tors that may affect care coordination and the additional role
that context and organizational structure features may play.
Our proposed cancer MTS (cMTS) framework addresses this gap
and leverages contributions from each of the described frame-
works to provide a conceptual foundation for studying team-
work in cancer care delivery.

cMTS: A Conceptual Framework for Research
on Cancer Multiteam Systems

At its core, the cMTS follows an input-mediator-output-input
structure by incorporating feedback loops (see Figure 2). This
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Context
Policy, payment characteristics; Region, community characteristics; Delivery organization characteristics; Patient characteristics

Processes (Teamwork x Taskwork)

Inputs

Teamwork WITHIN

Care MTS structure,
teams or facilities

* Care MTS composition

¢ Care delivery model

* Boundary status

* Geographic dispersion

* Interdependence type
Hierarchical arrangement
* Power distribution

Ex. Communication,
leadership, collective

* Membership consistency
* History/tenure

¢ Coord. mechanisms

* Coord. modalities

Teamwork BETWEEN
teams or facilities

sensemaking, mental models

{

Outputs

Multilevel outcomes

Clinical outcomes

 Survival

* Readmission rates

Patient outcomes

* Patient safety

¢ Quality of life

Inter- & intra-team

outcomes

* Team effectiveness

* Clinical practice
guideline adherence

Organizational outcomes

* Efficiency

Community outcomes

Clinical processes of care

* Lesion detection

* Diagnosis & staging

* Treatment planning LN

* Treatment & supportive [V
care delivery

* Survivorship care

* Surveillance

|

Reflection, feedback,
learning

f

N

Figure 2. Cancer multiteam system (MTS) conceptual model. Variables listed are examples only, not exhaustive lists. ®MTS and team structure characteristics may dif-
fer for each patient or may be similar for groups of patients that follow similar care pathways. Coord. = coordination.

cyclical perspective highlights the episodic nature of team per-
formance, where the outputs of 1 performance episode become
the inputs for subsequent performance episodes over time (47).
Further, the inputs of this framework apply MTS theory (42) to
describe different factors that define the composition of cancer
care MTSs, which directly affect subsequent teamwork and
taskwork processes both within and between teams. In turn,
outputs at the patient, provider, and organizational levels are
described. Finally, our framework illustrates the integrative role
that contextual features, such as characteristics of the health-
care organization (eg, resources, payment characteristics), com-
munity, and patient, may have for each of these relationships
by serving as a moderator (Figure 2). The following sections de-
scribe each of these cMTS components in depth.

Inputs: Multiteam System Structure

MTS structure variables characterize the composition and orga-
nization of the interdependent groups working as part of a clini-
cal MTS and serve as the inputs of our framework. Specifically,
they characterize the team context in which care is playing out,
the players involved, and the prior (or not) relationships among
the players. For example, in the case study, Mr S’s cancer MTS
included the ED team, pulmonologist, radiologist teams, and
MDC providers, who likely had varying degrees of prior experi-
ence working together. This familiarity deficit among the mem-
bers/teams composing the MTS may have been the reason that
Mr S faced delays in care and experienced miscommunications
regarding treatment, illustrating how MTS structure variables
(ie, MTS composition, MTS history/tenure) influence subsequent
teamwork behaviors and dictate which behaviors or processes
are needed. Zaccaro (42) outlined a variety of structure variables
likely to influence MTS functioning and outcomes generally.

The current framework integrates several of the structural ele-
ments identified in their model relevant for MTSs involved in
delivering cancer care. For example, cMTS composition varia-
bles may include the number and type of teams working inter-
dependently to care for a particular patient or population of
patients. Even relatively simple lung cancer care involves multi-
ple teams for lesion identification, histologic diagnosis, staging,
selection between different treatment options, treatment exe-
cution, and survivorship care (12). Patients with multiple condi-
tions, such as Mr S, increase the number of teams and team
representatives that compose the cMTS and pose greater chal-
lenges for care, requiring additional teamwork processes and
coordinating teams, which complicates the composition of the
MTS.

The care delivery model is another MTS structure character-
istic that broadly refers to the way in which care services are or-
ganized and delivered. For example, care may be delivered
through a serial referral model in which providers are infor-
mally connected through serial interdependencies and “hand
off” patients to one another in less structured ways.
Alternatively, care can also occur in structured, team-based
models, as evidenced across MDCs. For example, Mr S’s care
was initially in the serial referral model, with limited follow-up
or continuity. When he entered the MDC, his care coordination
greatly improved. In this model, patients see providers from
multiple specialties on the same day and at the same location,
with greater provider interactivity, collaboration, and aware-
ness of interdependence. Beyond shared infrastructure, pro-
viders in the MDC model are more likely to share incentives,
quality initiatives, and team goals. Additional aspects of key
MTS component teams’ structures are defined in Table 2.
Overall, the team structure variables in this framework are pos-
ited to influence the quality of interdependent teamwork and
processes that unfold among the different teams, their clinical



Table 2. Key conceptual model variables, definitions, and examples®

Variables Definition
Inputs: care MTS structure
Care MTS composition Number and type of component teams

working interdependently toward over-

arching goal(s) (42)

Type of multidisciplinary
care approach

The overarching care delivery model used
to coordinate care across multiple clini-
cal care providers (48)

Proportion of component teams working
within the same organization, facility,
or health system (42)

Boundary status

Geographic dispersion Degree to which component teams are

colocated vs dispersed (42)

Type of interdependence Way that inputs, process, and outcomes
among members of different compo-

nent teams are interrelated (49)

Hierarchical arrangement Ordering of teams according to levels of

responsibility (42)

Power distribution The relative influence of teams within the

MTS (42)

History or tenure Previous experience working together or

anticipated duration of the MTS (42)
Coordination mechanisms The tools, strategies used to time, se-
quence, and align interdependent care
tasks (50)
The modes used to share information and
resources across component teams (33)

Coordination modalities

Processes: teamwork within
and between teams
Information exchange or
closed loop communication

Pattern of communication characterized
by information sharing; the message
being received, interpreted, and ac-
knowledged by intended receiver; and
follow-up from sender to ensure mes-
sage received and appropriately inter-
preted (31)
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Examples (or types)

Case study: 10 different specialists and their respective teams
were involved in patient care from ED admission to eventual
treatment, approximately 1 year later.

Goals of each team and comprehensive plan for follow-up unclear
across MTS

Conference, clinic, navigator, referral, combination, other

Case study: teams comprising the MDC (eg, radiation oncology,
surgical oncology, medical oncology) all worked in the same or-
ganization, making them less differentiated than peripheral
teams, such as the ED and pulmonologist, where coordinating
across teams, providers, and organizations was more
challenging.

Before reaching the MDC, care providers remained siloed and
failed to work as a collective to develop a comprehensive care
plan for the patient as he received a nondiagnostic CT and sub-
sequent staging tests.

Case study: MTS teams were dispersed across facilities and depart-
ments. However, the MDC was collocated, allowing providers to
meet to establish a treatment plan and the patient to see multi-
ple providers in 1 day.

Sequential: certain component teams enact and complete their
tasks before handing their work off to the next team or teams in
the chain. The case study followed a more sequential form of
interdependence, where the patient was handed off from 1 team
to the next.

Reciprocal: component teams complete different parts of the task
in a give-and-take and cyclical fashion. This type of interde-
pendence implies some degree of flexibility in the ordering of
tasks and, because of the cyclical nature of the workflow, adjust-
ments between component teams occur iteratively.

Intensive: task demands that require the concerted action of mul-
tiple component teams mutually adjusting in real time

Clinical care teams often fail to establish clear hierarchies.
Hierarchical arrangements are continually redefined for each
case or patient and as cases evolve over time.

For cancer patients undergoing active treatment, it is likely that
the cancer care team will be the leader of the MTS.

The patient and their caregiver play a key role in cancer MTS
power distribution because they have final say in all decision
making and possess financial power over treatment plans.

From a clinical perspective, distribution of power within cancer
care MTS is unclear, but cancer MTSs tend to disperse power
across the system based on the specialty of care required for
patient.

MDC has established protocol and system for long-term MTS func-
tioning, but peripheral teams (eg, ED, PCP) continually change
across patients.

Designated coordinator, shared clinical pathways, etc

COMMENTARY

In-person, phone, virtual, EMR/fax, etc

Case study: lack of closed loop communication evident across
each care team transition. For example, after having a diagnos-
tic CT-guided biopsy performed that was nondiagnostic, the pa-
tient faced a 2-month delay in care and then had staging
procedures (PET and CT scans) preformed, although no formal
diagnosis had been made.

Following the nondiagnostic CT, there is a clear need for a follow-
up plan to be established.

(continued)
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Table 2. (continued)

Variables

Definition

Examples (or types)

Coordination or adaptability ~Altering course of action across MTS com- Case study: interdisciplinary coordination within the MDC led to a

Boundary spanning

Situation monitoring

Collective sensemaking

Group decision making

Mutual support or back-up
behavior

Shared leadership

Conflict resolution and man-
agement of conflicting, miss-
ing information

Psychological safety

Trust

Cohesion

ponent teams in response to changing
conditions (51)

Actions of component teams to establish
linkages and interactions with one an-
other and other parties (52)

Tracking fellow team member work and
situational factors while carrying out
own work (31)

Negotiation and creation of shared mean-

ing, or understanding, about a given

piece of information or situation among

a group (53)

Negotiation and creation of group ap-
proach to identified problem or chal-
lenge (31)

Anticipating other team members’ needs
by having accurate knowledge about
their responsibilities. This includes the
ability to shift workload among mem-
bers if appropriate during periods of
high workload or pressure (41).

Transference of leadership functions
among team members to take advan-
tage of member strengths (eg, knowl-
edge, skills, attitudes, perspectives,
contacts, time) as dictated by environ-
mental demands, task, etc (54)

Establishing conditions to prevent, con-
trol, guide, and work through disagree-
ments, differences of opinion, or
interpersonal conflict (31)

Shared belief that the team is safe for in-
terpersonal risk taking (55)

Willingness to be vulnerable to the
actions of another based on expecta-
tions that the party will perform
actions irrespective of the ability to
control (56)

patient-centered determination of best care for this particular
individual, at this particular time, with a consideration of
resources available.

Thoracic surgeon and cardiologist in the MDC determined that Mr
S had occluded both right and circumflex coronary arteries and
his risk of a perioperative cardiac event was high; therefore, gen-
eral anesthesia and surgery were not safe, so they decided that
his best option was curative-intent SBRT, for what was deter-
mined to be cT2aNOMO (stage IB) adenocarcinoma.

Case study: tumor boards and the MDC serve as key boundary-
spanning activities between cancer care teams.

Need similar boundary-spanning activities to occur across all
phases of care

Case study: care teams failed to monitor patient after referring
him to the pulmonologist and receiving the diagnostic CT-
guided biopsy that was nondiagnostic.

Patient waited 2 months for the next step.

Later, MDC followed up with patient in routine, postvisit telephone
call and learned patient had been referred to hospice by PCP and
mislead to believe there were no other treatment options.

Case study: PCP and MDC failed to establish collective understand-
ing, which led PCP to refer patient to hospice, stating nothing
else could be done, while cancer care team knew cancer was
treatable.

MDC nurse informed patient that cancer was treatable and estab-
lished a clear understanding between the MDC teams and pa-
tient and caregiver team.

Tumor board or multidisciplinary clinic meeting to discuss case
and develop a unified treatment plan together

Case study: the MDC

Occurs when team members step up and fulfill other’s responsibil-
ities as needed

Case study: the nurse navigators in the MDC worked together to
get the patient an appointment with the radiation oncologist as-
sociated with the MDC 3 hours away from where Mr S lived.

Case study: oncologist and PCP share leadership where the PCP
oversees and leads the management of chronic care while the
oncology teams (MDC) lead cancer treatment.

Case study: MDC and primary care delivery team did not have clear
processes for managing comorbidities and failed to establish a
shared mental model of the patient’s care plan, resulting in the
PCP providing the patient with incorrect information regarding
his cancer treatment. This conflict was resolved by a routine
postvisit telephone call from the MDC and the patient was able
to receive appropriate care.

Team members feel like they can speak up within their team and
to other component team members (eg, to intervene or suggest
alternative treatment modalities) without fear of being
reprimanded.

Team members believe that other members and care teams will do
their jobs appropriately and that cancer has been properly
staged and diagnosed before treatment.

(continued)



Table 2. (continued)
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Variables Definition Examples (or types)
Commitment to the task and to each Within component teams, team members form interpersonal rela-
other (57) tionships that strengthen their commitment to one another and
the team to facilitate care delivery.
Cooperation Attitude or predisposition held by the in- Case study: in the ED, the team was more focused on their proxi-

volved parties to be concerned about
the overall collaborative goal rather
than their own individual goal (58)
Mental models Sharedness and accuracy of mental mod-
els among key care team members (59)

Transactive memory Cooperative division of labor for learning,
remembering, and communicating rel-

evant team knowledge (60)

Outputs: multilevel outcomes
of cancer MTSs
Clinical outcomes Clinical outcomes encompass cancer-re-
lated health outcomes and can be
assessed across organizational levels
(eg, individual patient vs hospital mor-
bidity) (61)

Affective outcomes of the patient; often
assessed at the patient level but can be
aggregated across levels (61)

Measures assessing team performance
both within teams and across teams.
This can be assessed at the team- and
meso-level (43).

Patient outcomes

Inter- and intrateamwork
outcomes

Organizational outcomes Measures at the organizational level of

analysis, which are often the result of

numerous factors beyond the providers

control (eg, patient preferences) (62)

Measures evaluating impacts that inter-
ventions or studies have on the com-
munity (64)

Community outcomes

mal goals within the ED than the MTS goal of managing Mr S’s
long-term care, leading to care delays and lack of follow
through. Focusing on systems goals is critical in MTSs to drive
MTS-focused actions.

Case study: Mr S’s care team lacked a clear understanding of the
care plan and next steps across the system (eg, between teams),
resulting in multiple delays in care.

Collective sensemaking can facilitate the development of shared
mental models.

Team members understand who is responsible for each task
across the system and communicate relevant team knowledge
during tumor boards and MDC.

Established follow-up plans and clear division of responsibilities
within and between care teams

Transactive memory across teams can facilitate backup behaviors.

Common clinical outcomes included patient survival, disease con-
trol, patient morbidity and mortality, and readmission rates.

Patient outcomes included patient safety, quality of life, financial
burden, and patient experience.

Examples included team viability, team effectiveness, CPG adher-
ence, and patient-centered care.

Case study: if evaluating the CPG adherence of Mr S’s care across
all teams, they would not be adherent. However, on being re-
ferred to the MDC, care became more adherent because of pa-
tient follow-up.

Common organizational measures include efficiency [eg, avoiding
waste of equipment, supplies, ideas, time, and energy (63)], re-
turn on investments, turnover costs.

Long-term outcomes within the community include community
health, such as morbidity and mortality within the community
and prevalence.

3CPG = clinical practice guideline; CT = computed tomography; ED = emergency department; MDC = multidisciplinary clinic for lung cancer; MTS = multiteam system,;
PCP = primary care provider; PET = positron emission tomography; SBRT = stereotactic body radiation therapy. Case study refers to Mr S’s case and was used for all

constructs illustrated in the case study when possible.

taskwork, and outcomes. Combined, these MTS structural fac-
tors compose the inputs of cancer care delivery, and the pro-
cesses of cancer care are defined by the component teams’
teamwork and taskwork activities and emergent states.

Processes: Teamwork and Taskwork

Team processes consist of teamwork and taskwork. Whereas
taskwork defines what functions are completed throughout the
continuum of care (eg, the clinical activities such as accurate in-
terpretation of radiologic studies, safe performance of a biopsy
procedure), teamwork depicts how these tasks are effectively
carried out (eg, ensuring secure, timely communication of find-
ings to the correct providers) (40). Although the clinical pro-
cesses of care that encompass taskwork (eg, Mr S’s positron

emission tomography and CT scans, MDC visit) are critical for
care delivery, teamwork processes set the conditions for task-
work, as illustrated by the delays in treatment Mr S faced be-
cause of miscommunications between his providers. Therefore,
our framework provides a comprehensive review of teamwork
processes most critical for cancer care. The resulting set of pro-
cesses illustrates how teamwork unfolds within and between
clinical teams and defines how inputs (eg, clinical MTS struc-
ture) are converted to outputs (eg, clinical team performance
and patient outcomes).

Teamwork processes and emergent states refer to the cogni-
tive, behavioral, and affective mechanisms that encompass ef-
fective “teaming” across interdependent team members and
teams. Team processes and states are inherently complex be-
cause of their multilevel nature of emergence (eg, individuals
embedded in team, which is embedded in MTS). That is, team
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processes and states emerge by combining lower level attrib-
utes, such as individual team members’ predisposition to trust
to form higher level variables (eg, team processes and states),
such as team trust (65,66). MTSs add an additional layer of com-
plexity to teamwork given that individuals are embedded
within teams, which are embedded within a system, creating
an intricate network of goal hierarchies and task interdepen-
dencies within and between teams (67). Given the multilevel na-
ture of these phenomena, some constructs may be most critical
within a given team, whereas others will be pivotal for optimal
between-team or system-level functioning (68,69).

For example, exchange of information and closed loop com-
munication are key team processes both within and between
teams. Indeed, when performing the initial diagnostic CT scan
for Mr S, members within the radiology team had to communi-
cate effectively to ensure they performed all necessary tests
and procedures (ie, intrateam information exchange). However,
when the CT-guided biopsy was nondiagnostic, there was a fail-
ure of communication between the radiology team, pathology
team, pulmonologist, and patient (ie, interteam) regarding
follow-up care. Rather than preforming additional diagnostic
tests to confirm Mr S’s suspected lung cancer, he was forced to
wait 2 months for a staging positron emission tomography-CT,
although diagnosis had not been made, leading to additional
delays in care. Mr S’s experience highlights the need for a stra-
tegic approach to care delivery that establishes contingency
plans for diagnosis, staging, and treatment.

Boundary spanning is a key between-team process that can
mitigate such delays in care. This process encompasses actions
of MTS members that connect different component teams
across the system to facilitate subsequent processes, such as in-
formation sharing across teams to foster a shared understand-
ing among cMTS members. Tumor boards and MDCs can serve
as boundary-spanning structures that link MTS component
teams. This is evidenced in Mr S’s case, where his delays in care
and treatment improved after joining the lung MDC. However,
such boundary-spanning structures and their activities need to
encompass all phases of care and teams involved from lesion
detection, through histologic diagnosis, staging, treatment
planning and execution, to survivorship care and must engage
all the relevant participants (Figure 1).

Although there may be differences in how team processes
and states impact within-team and between-team functioning,
the cMTS conceptual framework aims to outline elements criti-
cal both within and across teams (see Table 2). The cMTS is not
intended to be all-inclusive of the within- and between-team
effects for each construct but rather focuses on the integral role
these teamwork processes play in the clinical process of care.

Outputs: Multilevel Outcomes of Cancer MTSs

The inputs and processes of cancer care MTSs compose multile-
vel phenomena and, subsequently, have multilevel results. The
functioning of cancer care MTSs influences outcomes at the pa-
tient, provider, team, institution, and community levels.
Although much existing research regarding team-based care
touts numerous patient benefits from successful coordination,
this is truly a multilevel issue that requires analysis across lev-
els to understand the differential outcomes at the patient,
team, and MTS levels. For example, although no outcomes were
formally assessed in Mr S’s case, he likely experienced reduced
satisfaction at the patient level, failed to adhere to clinical prac-
tice guidelines at the team level, and may have had little impact

at the organizational level. However, if cases like his were recur-
rent across the MTS, the prevalence of poor care coordination
would likely affect outcomes at the organizational level too.

Overall, enhanced teamwork processes can improve patient
satisfaction, quality of life, and survival and enhance shared de-
cision making; improve team outcomes such as effectiveness
and learning and reduce provider burnout; and, at the organiza-
tional level, enhance institutional quality measures, service ex-
pansion and, potentially in a value-based reimbursement
world, commercial viability. Currently, much of the research on
health-care teams fail to consider these multilevel outcomes.
Although prior studies have assessed outcomes like adherence
to clinical practice guidelines (70) and clinician perceptions of
communication, the majority evaluate outcomes only at 1 level
(eg, patient outcomes) (71). Given the cyclical nature of cMTS
performance, where outcomes of 1 performance episode deter-
mine the inputs for future events, understanding both the mul-
tilevel inputs and outputs of cMTSs is imperative for developing
generalizable interventions.

Feedback Loops and Learning

The inputs, processes, emergent states, and outcomes dis-
cussed thus far present a snapshot of how teams may interact
and perform at 1 point in time. However, in addition to patient
care being a multilevel phenomenon, it also follows a cyclical
pattern, where the results and outcomes of 1 performance epi-
sode become inputs for subsequent cMTS functioning over time
(40). Team processes and states do not occur in a vacuum; the
actions and outcomes of cMTS performance at 1 point in time
will influence the inputs, processes, and states that define how
the team will work together in the future. For example, follow-
ing the conclusion of a performance episode (eg, after the MDC
learned Mr S was referred to hospice despite his cancer being
treatable), the cMTSs should receive feedback that spans across
all component teams to improve their teamwork processes and
enhance future outcomes (21). This feedback can be on both an
individual and team level and administered in both formal and
informal capacities. Teams may also alter their future actions
by engaging in team self-correction, where team members mod-
ify their attitudes, behaviors, and cognitions without outside in-
tervention (72). For example, care teams may engage in
debriefing after particularly challenging cases or after facing co-
ordination problems as a form of self-correction. In Mr S’s case
study, such self-corrective activities would be beneficial to miti-
gate future delays in care.

Moderators: Context

Finally, contextual factors depicted in the box along the top of
Figure 2 serve as conditions that may influence the interrela-
tionships among inputs, processes or states, and outcomes.
Specifically, characteristics of patients, care delivery organiza-
tions, the external community or region, and policies or pay-
ment models may all affect the direction or strength of the
relationships among the team inputs, processes, and outcomes
previously discussed. For example, although the delays in care
Mr S experienced probably had a negative impact on his quality
of life and overall satisfaction, this was likely further exasper-
ated when he had to travel 3 hours to receive treatment. Similar
interactions can be seen at the organizational level, where pro-
viders working across different organizations, especially in the
volume-based, fee-for-service reimbursement model, face



conflicting organizational factors and hard boundaries that im-
pede teamwork. In contrast, providers jointly participating in an
Accountable Care Organization, integrated health system, or
other value-based payment model may face relatively fewer
barriers to sharing information or accessing records, which in
turn may strengthen their ability to work as an effective team
and deliver high quality care. Understanding how different con-
textual variables influence clinical team structure, functioning,
and their joint effects on patient outcomes is critical for under-
standing which clinical team structures work best for particular
patient populations and the conditions under which certain
structures or team processes produce optimal outcomes.

Discussion

Taken together, the cMTS framework defines the anatomy (ie,
inputs such as MTS structure), physiology (ie, the teaming pro-
cesses and states), and outcomes relevant for understanding
and intervening to improve teaming in cancer care delivery.
Although prior frameworks describe organizational factors and
processes that may influence care delivery, our framework
applies multilevel theory and evaluates cancer care delivery
through an MTS lens. Applying this framework, future research
can disentangle not only what intra- and interteam processes
are most critical for cancer care delivery but also when certain
teaming aspects are imperative for MTS functioning. Given that
cancer care delivery spans multiple phases of care and care
teams, the inter- and intrateam processes required by the cMTS
to facilitate care coordination will vary at different points in
time. For example, team processes such as collective sense-
making and group decision making are critical for teams in-
volved in MDCs or tumor boards, but these processes are less
critical once the patient is referred to the primary care provider
for survivorship care. At that point, boundary-spanning pro-
cesses and closed-loop communication would be critical to en-
sure that care plans are received and appropriately interpreted.
This example illustrates the dynamic nature of care coordina-
tion and highlights the need for better understanding how
inputs of the MTS structure, team processes and emergent
states, and contextual factors of the organization, providers,
and patient interact to affect care coordination.

We hope the cMTS framework proves a valuable tool for
identifying key variables that affect care coordination, which
can inform testable hypotheses. By understanding how differ-
ent care teams form an MTS, the organizational and structural
features that influence their functioning, and the teaming pro-
cesses that emerge within and between teams to influence the
clinical processes of care, we can advance the science and prac-
tice of cancer care delivery.
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