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CARE DELIVERYoriginal
contributions

Identifying Cancer Care Team Competencies to
Improve Care Coordination in Multiteam Systems:
A Modified Delphi Study
Veronica Chollette, RN, MS1; Sallie J. Weaver, PhD, MHS1; Grace Huang, MPH, PhD2; Sophia Tsakraklides, PhD2; and

Shin-Ping Tu, MD, MPH3

QUESTION ASKED: What core teamwork competencies
do clinicians and patients need to team well across
disciplinary, geographic, or organizational boundaries?

SUMMARY ANSWER: Shared mental models, com-
municating across teams, coordination, and providing
patient-centered care are key competencies to en-
hance coordination and effectiveness of cancer care
teams. Patient-centered care underscores the im-
portance of ensuring that patient values guide all
clinical decisions across teams of teams in multiteam
systems.

WHAT WE DID: Three rounds of a web-based modified
Delphi survey were administered to a multidisciplinary
group of oncologists, clinicians, allied health pro-
fessionals, patients, and researchers studying teams to
identify gaps, distill responses, and achieve consensus
on an initial list of 53 competency statements across 6
thematic areas for teaming effectively in cancer care
multiteam systems. After each round, statistical and
qualitative methods were used to refine the statements,
eliminate duplicates, add missing competencies, and
were shared with the respondents to facilitate continued
participation and consensus building. Round 3 resulted
in 17 competency statements across 4 thematic areas.
The threshold used to define consensus for each com-
petency was 70% agreement across respondents.

WHAT WE FOUND: Oncologists, clinicians, allied health
professionals, patients, and researchers who study
teams believe patient-centered care is important for
cancer care teams to provide and for patients to re-
ceive in large, fragmented, cancer care multiteam
systems.

BIAS, CONFOUNDING FACTORS: Our study is limited in
several ways. There are no clear guidelines for defining
experts for a modified Delphi study. Other limitations
included use of the modified Delphi method, which
excludes face-to-face interaction; through a variety of
statistical and qualitative analyses, we determined the
consensus of competency statements, not the survey
participants. Our sample size was small and may not
be representative of all US licensed professionals.
Finally, we had a higher proportion of patients and
advocates represented in our sample of participants
compared with other categories of disciplines.

REAL-LIFE IMPLICATIONS: Cancer care delivery sys-
tems have rapidly evolved from solo practice to large,
comprehensive, multiteam care delivery systems
spanning large geographic regions. This work provides
an initial foundation for practicing clinicians and ad-
ministrators interested in advancing coordination and
sustained use of these competencies in cancer care
multiteam systems.
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abstract

PURPOSE Identifying nontechnical, teamwork competencies (knowledge, skills, and attitudes) underlying co-
ordination within and across the network of teams—or multiteam system (MTS) involved in cancer care is
foundational to optimizing high-quality cancer care.

METHODS A multidisciplinary group of cancer care stakeholders refined an initial list of competency statements
during three rounds of a web-based modified Delphi survey.

RESULTS Panelists reached consensus on a final list of four domains and 20 associated team-based com-
petencies important for effective coordination in cancer care MTS.

CONCLUSION This study provides an initial foundation for testing, modifying, measuring and evaluating the
impact of identified competencies on care coordination, outcomes, and costs, for people being screened,
treated, or surviving cancer.

JCO Oncol Pract 16:e1324-e1331. © 2020 by American Society of Clinical Oncology

INTRODUCTION

The concept of clinicians improving coordination of
care for patients with cancer is not new.1 The re-
lationship between better care coordination and lower
costs, increased patient satisfaction, and improved
patient outcomes is well established.2,3 For nearly
20 years, the National Academy of Sciences (NAS)
and other organizations have called for better care
coordination to improve the quality of cancer care
delivery.1,3-5 Care coordination is the provision of a
combination of health services and information that
meets a patient’s needs and includes the connections
within and across those services and settings—putting
them in the right order and appropriately using re-
sources of the community. The goal is to focus on
interactions with patients and families, clarify clinical
care decisions, advise patients and their families, and
help them cope with the social and emotional impli-
cations of disease or illness.6 Since the original call by
the NAS to improve care coordination, several health
system changes, information technology tools, and
new models of care have been introduced to improve
care coordination, yet limited research has examined
the nontechnical teamwork competencies health care
team members need to coordinate care effectively in

the team-of-teams, or multiteam system (MTS), in-
volved in cancer-related care from screening and di-
agnosis through treatment, and survivorship.

Building on work in other industries,7-13 research on
teamwork in health care and interventions designed to
strengthen teamwork competencies among health
care workers has expanded over the past 15 years. For
example, the highly successful, evidence-based Team
Strategies and Tools to Enhance Performance and
Patient Safety (TeamSTEPPS) program developed by
the Agency for Health Research and Quality,14 anes-
thesia resource management training,15 and team-
oriented interprofessional education programs16 drew
from this body of research. However, many interven-
tions have focused on acute, in-patient care or on
teamwork within a single specialty, clinic, or delivery
organization. To improve coordination among the many
disciplines involved in cancer care, there is a need to
explore the teamwork competencies needed to team
well across disciplinary, geographic, and organizational
boundaries.

MTSs in Cancer Care

One method for conceptualizing the number of dif-
ferent players involved in cancer care is the concept of
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MTS. In the context of health care, a MTS is defined as
“interdependent, highly specialized, and geographically
dispersed ‘team-of-teams’ involved in the care and health of
a particular person.”12 In cancer care, this “team-of-teams”
responsible for coordinating patient care often include:
physicians, nurses, advanced practice registered nurses,
physician assistants, palliative care specialists, clinicians
providing psychosocial support, spiritual workers, re-
habilitation clinicians, pharmacists, hospice clinicians, and
others.1 Figure 1 illustrates an example of a cancer care
MTS. Although the figure is not intended to reflect the
organization of teams by practice or clinic, it provides
a heuristic for thinking about interactions and interde-
pendencies among the teams or groups involved in de-
livering whole-person care for people with cancer. For
example, in addition to oncology specialists, the figure
includes other specialties that may be managing other
chronic conditions,17 and hospitalists. The figure also
shows the patient advocate team at the center of care
coordination activities and recognizes the contribution of
their boundary-spanning role to “facilitate transactions and
the flow of information between people or groups who either
have no physical or cognitive access to one another.”18

Compared with co-located procedure-driven teams, these
cancer care MTSs must coordinate care tasks and de-
cisions across geographic, organizational, and disciplinary

boundaries. However, little work to date has developed
consensus on the knowledge, skills, and attitudes needed
to team effectively in these larger, more complex care-
delivery systems.

The scant literature on effective care coordination within the
context of cancer care MTSs19 and the success of other
industries7-13 to improve operations, safety, and coordination
in larger teams-of-teams inspired our interest to understand
nontechnical teamwork competencies in cancer MTS.

Expert Panel Discussion

To begin identifying potential teamwork competencies for
effective teaming in a cancer care MTS, we convened
a panel session at the 2017 Interdisciplinary Network of
Group Research conference. Session panelists had ex-
tensive research careers studying team performance in
health care and health services research. Panelists were
asked to consider what team-oriented competences are
important for MTS performance in cancer care delivery.
Their recommendations provided an initial foundation for
developing a Delphi study instrument.

METHODS

We conducted a 3-round modified Delphi survey of 104
panelists to identify gaps in an initial list of competencies

Patient Advocate
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Palliative Care Team
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Occupational
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FIG 1. Cancer care multiteam system. A specialized physician is defined, for purposes of this study, as a physician who provides care for patients with
diabetes, hypertension, mental health, and other chronic conditions. A specialized proceduralist is defined, for purposes of this study, as a hospital-based
physician who specializes in performing various invasive, skilled procedures.
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and to develop a consensus-based list of nontechnical
competencies for teaming effectively in cancer MTSs.
Respondents who consented to participate in the first
round were invited to rounds 2 and 3. Each survey included
an introduction with basic definitions and an explanation of
the survey method. After rounds 1 and 2, responses were
aggregated and shared with the respondents to facilitate
continued participation and consensus building. Each
survey can be found in the Data Supplement. The modified
Delphi method20,21 is used widely for consensus develop-
ment, evaluation, and program planning to inform research
agendas and policy determinations, and as a method to
generate theoretical frameworks or models.

This study was deemed nonhuman subjects’ research by
the National Cancer Institute Office of Human Subjects
Research Protections (19-NCI-00825) and the Westat In-
stitutional Review Board (No. 00000695).

Establishing the Survey Panel

A multidisciplinary list of 227 professionals involved in
cancer care delivery were invited to participate in the study.
The composition of respondents for each survey round is
listed in Table 1. Participants’ roles in health care were as
follows: oncologists, 24%; oncology nurses, 11%; patients

and patient advocates, 16%; primary doctors and nurses,
19%; allied health professionals (eg, pharmacists, physical
and occupational therapists, psychologists, dietitians, so-
cial workers), 22%; and team researchers, 4%.

RESULTS

A total of 227 participants were invited to participate in the
online Delphi surveys. A total of 104 completed round 1
(response rate, 46%). Of the 104 completing round 1, 94
completed round 2 and 91 completed round 3 (Fig 2).
Eighty-nine respondents completed all 3 rounds.

The Data Supplement details the progression of con-
densing and refining 53 initial competency statements
across 6 domains, which represent teamwork challenge
areas commonly faced by clinical teams, to 27 items in
round 2, and to 17 competency statements across 4 do-
mains in round 3. Competency domains were developed
through qualitative analysis on the expert-panel discussion
transcripts and represented 6 teamwork challenge areas
commonly faced by clinical teams: understanding of in-
teractions among multiple teams, appreciation of other
teams’ perspectives, coordination among teams, support of
other teams, patient integration in teams, and leadership.

TABLE 1. Sample and Response Rates by Respondent Category and Survey Round

Role

Round 1 Round 2 Round 3

Sample Completeda RR (%) Sample Completed RR (%) Sample Completed RR (%)

Oncologist 59 24 41 24 22 92 24 20 83

Hematology 17 9 53 9 9 100 9 8 89

Medical 20 7 35 7 5 71 7 4 57

Radiation 13 3 23 3 3 100 3 3 100

Surgical 9 5 56 5 5 100 5 5 100

Oncology nurses 25 9 36 9 7 78 9 8 89

Patients/caregivers and advocates 37 23 62 23 23 100 24 22 92

Patients and caregivers 24 14 58 13 13 100 14 13 93

Professional advocates 13 9 69 10 10 100 10 9 90

PCP, NP 44 20 45 20 17 85 20 17 85

PCP 26 11 42 11 9 82 11 9 82

NP 18 9 50 9 8 89 9 8 89

Allied health 51 24 47 24 21 88 23 20 87

Pharmacists 4 3 75 3 3 100 3 3 100

PT/OT 8 2 25 2 2 100 2 2 100

Psychologist 22 9 41 9 7 78 8 6 75

Dietitians 5 4 80 4 4 100 4 4 100

Social workers 12 6 50 6 5 83 6 5 83

Team researchers 11 4 36 4 4 100 4 4 100

Total 227 104 46 104 94 90 104 91 87

NOTE: Data are reported as No. unless otherwise indicated.
Abbreviations: NP, nurse practitioner; OT, occupational therapy; PCP, primary care provider; PT, physical therapy; RR, response rate.
aCompleted the round.

e1326 © 2020 by American Society of Clinical Oncology Volume 16, Issue 11
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The threshold used to define consensus for each com-
petency was 70% agreement across respondents, similar to
recent Delphi studies on developing competencies in
health-related professions.21-24 Importance ratings for each
item by round and list of domains are summarized in the
Data Supplement.

Round 1

The average mean score in round 1 across all 53 items was
4.20 (standard deviation [SD], 0.34), with 45 items rated as
“important” or “extremely important” by $ 70% of all re-
spondents. Twenty-one percent of these 45 items were also
ranked by participants in their personal list of top 10
competencies they viewed as most important. Eighteen
items were rated “not relevant” or duplicative by . 3 re-
spondents. When comparing items across domains,
competencies related to “patients being perceived as in-
tegral members of the healthcare team” received consis-
tently high importance scores and were more often ranked
extremely important compared with other domains. Con-
versely, competencies related to “supporting and enabling
MTS work” were most often rated as duplicative or not
relevant.

After rating the competencies in each domain, respondents
were also asked to comment on the wording of items, point
to duplicative items, and add any competencies relevant to
each domain not listed. Open-ended responses highlighted
the importance of team equity, trust, interdisciplinary col-
laboration, and the inclusion of the patients, caregivers,
patient advocates, and navigators in the cancer care MTS
model. Several respondents expressed that competencies
regarding the “lack of appreciation of other teams’ per-
spectives” were unrealistic given the limited information
available across the teams and with patients or caregivers.
An emergent theme surrounding “intentional coordination”
was the importance of effective communication, consid-
ering the variations in best practices and culture across
teams and disciplines. Few commented on striking the
right balance between advocating for one’s team versus

participating in shared decision-making with members in
other teams. Respondents offered varied opinions about
the relative importance of being proficient in using com-
munication technologies versus interpersonal communi-
cation skills. Others noted that competency statements
related to leadership transcend all areas of team func-
tioning and that MTSs typically do not function under formal
hierarchical leadership structures. On the basis of the
ratings, rankings, and qualitative responses from the round
1 survey, 7 items were rephrased and combined with other
items to be more actionable, and 19 items were dropped
(Data Supplement).

Round 2

In round 2, competency statements were presented without
predefined domains and randomly ordered for each re-
spondent. Respondents were asked to again select their top
10 items. The 27 retained competencies were, on average,
ranked in the top 10 by 37% of respondents, with 5 items
ranked as top 10 by . 50% of respondents. Respondents
were also asked to comment on how they ranked com-
petencies, still noting duplicate and overlapping or varying
order items. Seven items were dropped from round 2
because of redundancy and perceived lack of specificity.

Round 3

Of the 20 competency statements advanced to round 3,
17 were rated as “important” or “extremely important” by
$ 70% of all respondents, with an average mean score of
4.26 (SD, 0.20) and 3 items scoring below the consensus
threshold were dropped (Data Supplement). The list of 17
competencies included 7 that were qualitatively reviewed
and grouped into 4 domains: shared mental models in
a multiteam, communication across teams, coordination,
and providing patient-centered care in a multiteam. When
comparing items across the final 4 domains, the highest-
rated competency statements related to providing patient-
centered care (mean, 4.6; SD, 0.63), communication
(mean, 4.25; SD, 0.8), coordination (mean, 4.19; SD,
0.85), and shared mental models (mean, 4.15; SD, 0.76).

Importance by Respondent Group

Figure 3 shows the percentage of respondents in each
disciplinary group who rated items as important or ex-
tremely important by domain in round 3. Although im-
portance ratings differed among some groups, differences
were not statistically significant in an overall 1-way analysis
of variance (ANOVA) across all items (F(5,85)5 1.92; P5
.10). We then collapsed responses of oncologists, primary
care providers, and nurse practitioners into a single pro-
viders group and combined responses of oncology nurses
with other allied health professions. A second 1-way
ANOVA revealed that the providers group perceived co-
ordination competencies to be less important (F(3,86) 5
3.16; P 5 .03), and perceived patient-centered compe-
tencies to be less important (F(3,87)5 3.01; P5 .03) than
those in the group of nurses and allied health professions.

Participants invited
to complete round 1

(N = 227)

Invitees who did not
complete round 1

(n = 123)

Participants invited to
complete rounds 2 and 3

(n = 104)

Participants who did not
complete round 2

(n = 10)

Participants who did not
complete round 3

(n = 13)

Participants who completed
rounds 1, 2, and 3

(n = 89)

FIG 2. Survey participation per round.
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DISCUSSION

Better coordination contributes to high-quality cancer care
delivery and is critical to manage mindfully because the
systems in which care is delivered have rapidly evolved
from solo practice to large, comprehensive, multiteam care
delivery systems spanning large geographic regions.2 In
this study, we attempted to borrow the concept of team
competencies in MTS from high-risk industries, systems
engineering, and human factors research and apply it to the
science of cancer care delivery in an effort to enhance the
delivery of high-quality cancer care.

Using a modified Delphi process, 53 nontechnical team-
work competency statements were refined to 17 statements
across 4 domains: patient-centered care, effective com-
munication, coordination, and shared mental models.
Notably, the highest-rated domain was patient-centered
care, defined as “providing care that is respectful of, and
responsive to, individual patient preferences, needs and
values, and ensuring that patient values guide all clinical
decisions.”25 This finding may indicate clinicians and pa-
tients believe patient-centered care is challenging for
cancer care teams to provide, or for patients to receive, in
large fragmented MTSs, or both.

Practically, this work provides an initial foundation for
practicing clinicians and administrators interested in
advancing coordination and sustained use of these
competencies in daily practice. For example, practices
might consider adapting or integrating parts of the
free TeamSTEPPS 2.0 curriculum (https://www.ahrq.gov/
teamstepps) into practice continuous learning opportu-
nities or leverage other curricula targeting some of the

competencies identified. Also, simply thinking and talking
regularly about the multiple teams engaged in delivering
whole-person care for a particular patient or panel of pa-
tients and the interdependencies among these teams can
be a useful way to integrate the concept of MTS into
practice culture.26

Future research should focus on developing or identifying
measures of the teamwork knowledge, skills, attitudes, and
behaviors identified, as well as interventional strategies for
efficiently developing and sustaining these skills and be-
haviors in practice. Although measures of some of the
identified competency areas exist, they need to be adapted
or validated for use in cancer care and in MTS scenarios
where multiple, distributed teams are involved in co-
ordinating comprehensive care.27-29 Best practices for
assessing these competencies in practice could also be
adapted from existing interprofessional education rec-
ommendations and guidelines (eg, ASCO and Oncology
Nursing Society assessment recommendations; Interpro-
fessional Education Collaborative recommendations30). As
evaluations of prior teamwork-oriented interventions like
TeamSTEPPS have found,31-34 innovative multilevel inter-
vention strategies are likely needed to effectively pre-
pare and support health care team members, patients, and
caregivers teaming in complex organizational systems like
cancer care delivery. In addition, given the increased use of
technology-based communication and coordination tools,
evidence-based strategies for developing and sustaining
these skills in increasingly virtual MTSs is important. More
research is needed to understand the requirements needed
to achieve consistent improvement in coordinating MTS
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team-based care. Future studies should examine the
modes and methods of training acceptable for the broadest
group of cancer care stakeholders, as well as determining if
there is equity in who is trained and whether training should
include executive leadership of MTS. Identification of ac-
ceptable methods for strengthening patient and caregiver
knowledge and skills to become better collaborators is also
needed.

Although clinical teams may be motivated to practice team-
based care, structural and system changes may create
barriers to teams achieving optimal coordination across the
disciplinary, geographic, and organizational boundaries
that often characterize clinical MTSs. More research is
needed to identify practical strategies for health care teams’
adaptation to the evolving structural and worksite policy
changes that impede effective team-based care in an MTS.

Our study is limited in several ways. There are no clear
guidelines for defining experts for a modified Delphi study.
Other limitations included use of themodifiedDelphimethod,
which excludes face-to-face interaction; through a variety of
statistical and qualitative analyses, we determined the con-
sensus of competency statements, not the stakeholders. Our

sample was small and may not be representative of all US
licensed professionals. Finally, we had a higher proportion of
patients and patient advocates represented in our sample
compared with other stakeholder categories.

The competencies identified through the Delphi survey
provide an initial basis for testing, modifying, measuring,
and evaluating their impact on care coordination, costs,
and patient outcomes. Observational and interventional
research is needed to validate, refine, or refute this initial
work. This framework provides grounding for research
examining how to develop and sustain these competencies
in daily practice, what modes and methods training are
acceptable, and how best to facilitate patient and care-
giver’s roles as the central team in the cancer care MTS. We
also invite readers to explore the Journal of Oncology
Practice Special Series on Teams and Cancer Care35 to
access the foundational work of the National Cancer In-
stitute and ASCO to explore team-based approaches to
delivering coordinated, patient-centered cancer care from
the perspective of oncology clinicians, researchers who
study teams, and, most importantly, the perspective of
patients and their advocates.
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