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QUESTION ASKED: Effective multidisciplinary teamwork
is crucial for addressing cancer care fragmentation,
delivering complex care at the optimal time and se-
quence. Our question was does the innovative 4R
Oncology model for team-based interdependent care
delivery and patient self-management foster a high-
functioning multidisciplinary cancer care team?

SUMMARY ANSWER: We successfully developed a
high-functioning multidisciplinary team through a
series of optimizations implementing 4R in breast and
lung cancer. To serve as a blueprint for institutions, we
further classified the optimizations on the basis of
number of specialties involved, domains of care,
methods of optimizations, level of effort, and whether
the interventions improved care process efficiency.

WHAT WE DID: We deployed 4R in breast and lung
cancers at four centers of Kaiser Permanente Northern
California, a large community-based health system. The
intervention encompassed team development and care
delivery optimizations enabling teamwork. 4R Care
Sequences—novel patient-facing care plans outlining
timing and sequence of care—informed team forma-
tion, structure and goals, as well as team activities and
functioning. Importantly, Care Sequences reflect a
patient-centric, versus specialty-focused view of care
timing and sequencing. We assessed the 4R inter-
vention along four characteristics of high-functioning
teams previously described in literature.

WHAT WE FOUND: 4R facilitated development of a
high-functioning team along all four characteristics.
(1) We formed a multidisciplinary team of 24 spe-
cialties who assumed team responsibilities for

relevant care; (2) all participants committed to a
shared goal of delivering interdependent care at the
optimal time and sequence on the basis of 4R Care
Sequences; (3) the team conducted 40 optimizations
in breast and lung cancer to enable effective inter-
dependent care, 50% of which entailed low level of
effort, and 78% resulted in improved care process
efficiency; and (4) an ongoing teamwork adaptation
process was established.

BIAS, CONFOUNDING FACTORS, AND DRAWBACKS: Our
intervention included the care domains of surgery
and systemic therapy but did not include other im-
portant care domains, such as radiation therapy and
survivorship, which will be addressed in future efforts.
Our assessment did not evaluate impact on actual
care at the patient level. Such evaluation is underway,
and data from three optimizations indicate positive
impact, including shortening turnaround time for
molecular profiling before treatment decision in lung
cancer, improving completion of advance care di-
rectives in breast cancer, and implementing pre-
treatment older adult assessment and referrals. We
have not assessed intervention impact on clinical
outcomes and hope to do so in the future.

REAL-LIFE IMPLICATIONS: 4R Oncology is an effective
and feasible approach to fostering high-functioning
teams, which contribute to optimization of multidis-
ciplinary care delivery and support viability of the
oncology workforce. Our intervention and taxonomy of
results inform other institutions motivated to
strengthen teamwork and improve delivery of complex
interdependent care.
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abstract

PURPOSE Delivering cancer care by high-functioning multidisciplinary teams promises to address care frag-
mentation, which threatens care quality, affects patient outcomes, and strains the oncology workforce. We
assessed whether the 4R Oncology model for team-based interdependent care delivery and patient self-
management affected team functioning in a large community-based health system.

METHODS 4R was deployed at four locations in breast and lung cancers and assessed along four characteristics
of high-functioning teams: recognition as a team internally and externally; commitment to an explicit shared
goal; enablement of interdependent work to achieve the goal; and engagement in regular reflection to adapt
objectives and processes.

RESULTS We formed an internally and externally recognized team of 24 specialties committed to a shared goal of
delivering multidisciplinary care at the optimal time and sequence from a patient-centric viewpoint. The team
conducted 40 optimizations of interdependent care (22 for breast, seven for lung, and 11 for both cancers) at four
points in the care continuum and established an ongoing teamwork adaptation process. Half of the optimizations
entailed low effort, while 30% required high level of effort; 78% resulted in improved process efficiency.

CONCLUSION 4R facilitated development of a large high-functioning team and enabled 40 optimizations of
interdependent care along the cancer care continuum in a feasible way. 4R may be an effective approach for
fostering high-functioning teams, which could contribute to improving viability of the oncology workforce. Our
intervention and taxonomy of results serve as a blueprint for other institutions motivated to strengthen teamwork
to improve patient-centered care.

JCO Oncol Pract 19:e125-e137. © 2022 by American Society of Clinical Oncology

BACKGROUND

Cancer care is complex, interdependent, and difficult
to coordinate across multiple specialties, modalities,
and settings along a patient’s care continuum.1-3 Ef-
forts to organize appropriate timing and sequence of
care are often ad hoc, inefficient, and onerous for
clinicians and patients.4-6 These challenges cause care
breakdowns and delays, worsen patient outcomes, and
exacerbate clinician burden and dissatisfaction.1,6-9

The continuing advent of new diagnostics and treat-
ments benefits patient survival but also expands
specialties involved, adds appointments per patient,
and places growing demands for care coordination on
an already stretched oncology workforce.6,10 Left un-
addressed, these challenges jeopardize care quality,
patient outcomes, and sustainability of the cancer care
system.3,6,11,12

Fostering high-functioning teams and intentional team-
work is a promising strategy to enable well-coordinated
and efficient delivery of high-quality cancer care, en-
hance patient experience, and improve viability of the
oncology workforce.7,13-15 High-functioning teams are
characterized by (1) recognition as a team internally and
externally; (2) commitment to an explicit shared goal; (3)
enablement of interdependent work to achieve the goal;
and (4) engagement in regular reflection to adapt ob-
jectives and processes.6,16

The necessity of high-functioning teams has been
broadly recognized by oncology organizations and
societies.1,7,17,18 In response, over the past two de-
cades, teamwork models emerged in cancer care, with
the most common among them being multidisciplinary
conferences and clinics (MDCs). MDCs typically occur
postdiagnosis as multispecialty meetings and/or patient
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consults to review cases and recommend treatment
plans.19-22 MDCs have been shown to improve treatment
planning, quality of care, patient and clinician satisfaction,
and patient survival.23-32 However, MDCs, and teamwork in
general, encounter considerable adoption barriers, includ-
ing siloed, specialty-based practice patterns6,8,22,33; con-
cerns about feasibility and requirements for clinicians’
time22,33; the challenge of managing teamwork over time
along the care continuum, beyond the initial care
planning14,19,20; and lacking practical knowledge of how to
forge high-functioning teams.20,21

One approach intended to address these barriers is the 4R
Oncology model. 4R is Right Information and Right Care for
the Right Patient at the Right Time. Featured within the
2016NCI-ASCO Teams in Cancer Care Delivery initiative, 4R
aims to facilitate systematic delivery of interdependent
multidisciplinary care by improving teamwork and enabling
patient self-management.9 4R promotes high-functioning
teams by helping manage care interdependence, a key
teamwork principle and a crucial contributor to team
effectiveness.34-40 4R has been demonstrated to enhance
interdependent care delivery and improve self-management
in patients with early breast cancer.41 Herein, we describe
the impact of 4R on fostering high-functioning teams in
breast and lung cancers to enable delivery of interdependent
care along the cancer care continuum.We assess the impact
along the four characteristics of high-functioning teams,6,16

report the feasibility of the 4R intervention, and discuss
implications of our results for the oncology workforce. The
assessment was conducted at Kaiser Permanente Northern
California (KPNC)—a large community-based integrated
health system. We discuss why our results are generalizable
across settings and how our approach may serve as a
blueprint to institutions motivated to strengthen teamwork.

METHODS

4R Oncology Model

4R applies project management, a discipline for managing
interdependent tasks by multidisciplinary teams, to coor-
dinating timing and sequence of interdependent care.
Under 4R, a care team and a patient use a Care Sequence,
a personalized, structured care project plan as a roadmap
throughout a patient’s care trajectory. Care Sequences
reflect individual care recommendations emerging from
workup and/or treatment planning (MDC or individual) and
include oncologic, supportive, primary, comorbidity, and
social care. They are developed after diagnosis and
updated as needed thereafter. A Care Sequence outlines a
course of care indicated for a patient, depicts care timing,
sequence, and dependencies, and specifies responsibili-
ties for different types of care.

Importantly, Care Sequences reflect a patient-centric, ver-
sus specialty-focused view of care timing and sequencing.
Clinical specialties often deliver their care on the basis of

internal workflows or ad hoc referrals, and may not have the
full view of how their care fits into the overall journey of an
individual patient. Care Sequences weave together care
events delivered by various specialties in an end-to-end
chronology optimal for an individual patient, and indicate
when in that chronology different specialties should deliver
care to that patient.

4R Optimization Intervention

As previously described,9,42,43 institutional adoption of the
4R Oncology model involves two steps: 4R Optimization,
the intervention assessed herein, and 4R Clinical Use,
evaluated previously.41 4R Optimization aims to create and
sustain the conditions enabling delivery of independent
care according to Care Sequences. It starts before 4R
launch in the clinic and continues after launch. 4R Opti-
mization includes forming a multidisciplinary team of
specialties relevant to care within Care Sequences; con-
ducting collaborative optimizations of timing and se-
quencing of care to facilitate delivery on the basis of Care
Sequences; and establishing an ongoing process for team-
based optimizations. Care Sequences serve as a basis for
the team formation and structure, as well as tools for fa-
cilitating team activities and functioning.

Setting

The intervention was conducted at four KPNC medical
centers. The intervention in breast cancer occurred at the
San Francisco center, with collocated breast cancer ser-
vices. The lung cancer intervention occurred at Oakland
(location of thoracic surgery), San Francisco (location of
medical oncology), and two centers in Central Valley ser-
viced by a shared clinical group. Multidisciplinary confer-
ences existed for patients with breast and lung cancer at all
locations; multidisciplinary clinic existed only for patients
with breast cancer in the San Francisco center. 4R Opti-
mization started in July 2020 and was assessed through
December 2021. 4R was launched in the clinics with
patients in October 2020.

Intervention Scope and Approach

Scope-related inclusion/exclusion was based on perceived
need and feasibility of optimization. The intervention fo-
cused on care related to surgery and systemic therapy. We
further defined scope not by specialty, but by care
domain—a set of related multidisciplinary care events and
processes. Five care domains were included: surgical care;
systemic therapy care; genetics and biomarkers; imaging
and other assessment; and supportive care. Preliminary
Care Sequences were developed for systemic therapy and
surgery, with desired timing and sequence of care. Within
Care Sequences, 40 opportunities were identified for op-
timization of care timing and sequencing. Only opportu-
nities for interspecialty optimizations (related to care
involving two or more specialties) were included. We in-
vited 24 specialties relevant to identified optimizations to
participate. Although this setting represented a multiteam
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system,44,45 we considered each specialty group as one
team member, including physicians, nurses, nurse navi-
gators, and others, as deemed relevant by each group. The
goal of the initiative was to enable delivery of care to pa-
tients at optimal time and sequence according to Care
Sequences. Impact of optimization on care efficiency was
monitored throughout the intervention.

Assessment

The intervention was assessed along the four character-
istics of high-functioning teams6,16:

1. Internal and external recognition as a team. The in-
ternal recognition was reported as a proportion of
invited specialties who agreed to participate, and as a
structure of the resulting team, including team com-
position and organization. The external recognition
was assessed as attainment of formal support for the
team from KPNC medical group leadership.

2. Team’s commitment to an explicit shared goal was
reported as members’ agreement with the goal, pro-
vision of input into Care Sequence content, agreement
to responsibilities for relevant care, and participation in
related optimizations.

3. Enabling interdependent work to achieve the goal.We
report optimizations of interdependent care performed
by the team, stratified by cancer type; care process
(care domain and point in care continuum); methods
used for optimizations; feasibility (level of effort in-
volved in individual optimizations and whether they
were completed in the assessment period); and effi-
ciency (whether one or more steps were removed from
the care process). The level of effort was calculated as
a weighted scale of six metrics: number of specialties
involved; number of optimization iterations; time re-
quired from a lead; whether capacity barriers had to be
addressed (eg, capacity of imaging); whether opti-
mization included establishment of an institutional
practice standard; and whether Electronic Medical
Report Information Technology or an entity external to
KPNC was involved.

4. Engagement in regular reflection to adapt objectives
and processes. We report the establishment of an
ongoing iterative learning process to monitor timing
and sequencing of care according to Care Sequences
and conduct necessary care optimizations.

RESULTS

Internal and External Recognition as a Team

All 24 invited specialties joined the initiative as team
members (Table 1) with agreement to assume member
responsibilities, including input to relevant Care Sequence
content and participation in optimizing interdependent
care. Team composition changed over time—starting from
10 members and increasing to 24 during the initiative as
optimization opportunities were identified. Members

agreed to the team structure and organization. The team
was led by medical oncology and surgery. Three members
were entities outside KPNC. Members were organized into
subteams, each focused on a relevant optimization, with
some members joining multiple subteams. KPNC medical
group leadership at regional and local levels approved the
intervention and supported the team efforts.

Team’s Commitment to an Explicit Shared Goal

All members agreed to the shared goal. Demonstrating
commitment to the goal, members provided input to the
content of preliminary Care Sequences related to timing
and sequence of care. Team leads integrated input and
finalized Care Sequences, resolving inconsistencies by
discussion and consensus with relevant members. The
following Care Sequences were finalized in breast and lung
cancers each: Care Initiation, Surgery, Neoadjuvant
Therapy, and Adjuvant Therapy (see example in Fig 1). Two
additional ones were finalized in lung cancer—Treatment
for Advanced Disease and Chemoradiation. Further com-
mitment to the goal was demonstrated by members’ par-
ticipation in subteams focused on relevant optimizations
(Table 1). Subteams worked virtually or asynchronously,
convening meetings only when broad practice standards
were discussed. More than half (54%; 13/24) of the
members engaged in one to two optimizations, and 37% (9/
24) in three to nine optimizations. Medical oncologists and
surgeons (9%; 2/24) participated in 32 and 23 optimiza-
tions, respectively. Most members (71%) participated in
optimizations within one to two domains, and 29% engaged
in optimizations within three to six domains.

Enabling Interdependent Work to Achieve the Goal

The team performed 40 optimizations, summarized in
Table 2 and detailed in Table 3. Initially, 23 optimizations
were identified in breast cancer and 17 in lung cancer.
Eleven optimizations were further determined by subteams
as benefiting both cancers and were applied accordingly,
resulting in 22 breast cancer optimizations, seven lung
cancer optimizations, and 11 optimizations in both.

The distribution of optimizations across care domains was
relatively even overall and varied by cancer type. Most
breast cancer optimizations addressed surgery and sys-
temic therapy, most lung cancer optimizations focused on
genetics and biomarkers and imaging and other assess-
ment, and optimizations in both cancers centered primarily
on supportive care.

Optimizations fell into several points along the cancer care
continuum: workup, preparation for treatment (initial and/
or subsequent, such as adjuvant therapy), and transition
between treatments.

Four methods were used to conduct optimizations (Table 2).
Most breast cancer optimizations required one or two
methods, while most optimizations in lung and both cancers
required three or four methods. Moving up timing of care in a
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patient’s care trajectory was the most common method in
lung and breast cancers, while establishing standards was
the most common method for optimizations applied to both
cancers. Establishing scheduling priority was used in 71% of
lung cancer optimizations, as they addressed genetics and
biomarkers and/or imaging, where capacity is typically
limited and requires prioritization of patients for timely care.

The majority of all optimizations required low or medium
effort. The numbers of high-effort optimizations were similar
across cancers, but proportionally more optimizations in lung
(45%; 3/7) and both cancers (45%; 5/11) required high
effort than those in breast cancer (18%; 4/22). Most opti-
mizations (70%; 28/40) were completed within the assess-
ment period, while 27% (6/22) breast cancer optimizations,

TABLE 1. Team Structure and Participation in Care Optimizations by Care Domains

Team Members—
Clinical Specialist
Groups and
Departments

No. of Optimizations in
Which Team Member
Participated (N 5 40)

No. of Optimizations by Care Domain, in Which Team Member Participated No. of Care
Domains in Which
Team Member
Participated
(n 5 6)

Genetics and
Biomarkers

Imaging and
Other

Assessment
Surgical
Care

Systemic
Therapy
Care

Supportive
Care

Multidomain
Care

Medical oncologistsa 32 3 4 2 8 10 5 6

Oncologic surgeonsa 23 4 2 8 2 5 2 6

Radiologists 9 — 2 3 2 — 2 4

Pathologists 9 4 — 1 3 — 1 4

Health educators 7 — — 3 1 3 — 3

Reconstructive
surgeons

5 — — 3 — 1 1 3

Primary care and
OBGYN providers

5 — — — 2 2 1 3

Radiation oncologists 4 — — — 2 — 2 2

Social workers 3 — — — — 2 1 2

Genetics 3 2 — — — — 1 2

Physical therapy 3 — — 2 1 — — 2

Infusion center 2 — 1 1 — — — 2

Endocrinologists 2 — — — 1 — 1 2

Pulmonologists 2 — 1 1 — — — 2

Palliative providers 2 — — — — 2 — 1

Nutritionists 2 — — — — 2 — 1

Clinical trials 2 1 — — — — 1 2

External community
organizationsb

2 — — — — 2 — 1

External NGS
laboratoryb

2 2 — — — — — 1

Cardiologists 1 — 1 — — — — 1

Infectious disease
providers

1 — — — 1 — — 1

DME and prostheses 1 — — 1 — — — 1

Fertility preservation
center

1 — — — — 1 — 1

External GEP
laboratoryb

1 — — — 1 — — 1

No. of specialties
involved in each
care domain

NA 6 6 10 11 10 11 NA

Abbreviations: DME, durable medical equipment department; GEP, gene expression profiling; NGS, next-generation sequencing; OBGYN, obstetrics and
gynecology; Optimization, optimization of timing and sequence of interdependent care.

aTeam leads.
bTeam members external to Kaiser Permanente Northern California.
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Name__________________________DOB____________MRN_____________________Today’s Date __________________ 

Goal of Care: CURATIVE Clinical Stage _______Type_____________________ER________PR _________HER2_________

Preparation for surgery m1 m2 … m12 m3

�
Multidisciplinary conference and care planning Today  

�
Stop smoking, including e-cigarettes
 Stop or limit alcohol intake  

�

�

�

�Additional tests / procedures  
��Genetic counseling & testing Results in 2 wks 

��Clinical trial discussion 
� Contact your PCP for vaccines for you, family : 

��Flu ��COVID-19 ��Other____________

� Medications
� Continue current meds � Stop supplements
��Discuss stopping blood thinners with PCP 

�

��Get surgery date; obtain Work Time-Off form 
��Complete Advance Health Care Directive 
��Dental care (prevention or active issue) 
��If new test results, make an appt with surgeon 
��Fertility consult 
��Pick up camisole ��Purchase supportive bra
��Surgery education
��“Recovery after Breast Surgery” class
��Medical assessment prior to surgery 
��Discuss financial need with Member Services
��Social worker will help with needed resources 

� Nuclear injection
��Surgery 

��Recovery and side effect management
��1-2 days plastic surgery nurse appt
��1-2 wk post-surgery breast surgeon appt
��Physical therapy: Lymphedema, range of motion
��1-2 wk post-surgery plastic surgeon appt 
��Reconstruction: tissue expanding for 4-8 wks Tissue expander in place 3-12 mos 

��Medical oncology appt GEP testing takes 2-3 wks if ordered 

��Radiation oncology appt 
��Obtain prosthetic and bras if needed 

��Integrative health: emotional; nutrition; exercise 

� Systemic Therapy  

��Radiation therapy, if needed 

�Transition to Survivorship 

��Start endocrine therapy (if ER+, 5-10 years) �     Starts ~4 wks after last treatment 
Survivorship planning; then ongoing care �

© Copyright 2022.  Executive Frameworks, Ltd. Aka Center for Business Models in Healthcare

Care Sequence®: Surgery 

Checked Care is in your care plan Approximate time by month (m) Appointments & Notes

Monitor

�

� �

��

�

�

FIG 1. Care Sequence: Surgery. Care Sequences contain a preprinted list of care, which is personalized for each patient by checking boxes andmaking notes.
This Care Sequence is intended for patients indicated for breast surgery, adjuvant systemic therapy, and radiation therapy. Systemic and radiation therapy are
described in summary. Patients receive a subsequent Care Sequence specific to adjuvant systemic therapy at an appropriate point in care. Squares are
shorter events, such as tests or appointments; bars are longer care processes, for example, genetic counseling and testing or postsurgical recovery. Arrows
indicate care dependencies: what care events should be completed before other care starts–responsibilities/resources component is not shown. All content
and configuration of the graph may be adapted by an institution to reflect local services and processes. This is an abbreviated schematic for illustration
purposes, not an actual Care Sequence template. Actual Care Sequences may contain additional care. ER, estrogen receptor; GEP, gene expression profiling;
HER2, human epidermal growth factor receptor 2; PCP, primary care physician; PR, progesterone receptor.
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18% (2/11) of optimizations in both cancers, and 57% (4/7)
of lung cancer optimizations required further optimization
cycles. These were identified later in the assessment period,
for example, implementing consistent biomarker testing after

lung surgery; were related to a capacity constraint (eg, op-
erating room capacity); or required a broad institutional
consensus, for example, implementing pretreatment older
adult assessment and referrals (data not shown).

TABLE 2. Taxonomy of Timing and Sequencing Optimizations of Interdependent Care Performed by the Team

Aspect
Characteristic

Optimizations by Cancer

Total Optimizations
(N 5 40), %

Breast Cancer
(n 5 22), %

Lung Cancer
(n 5 7), %

Both Cancers
(n 5 11), %

Care process

Care domain

Care related to surgery 32 14 — 20

Care related to systemic therapy 27 14 9 20

Genetics and biomarkers 14 29 — 13

Imaging, other assessment 9 29 — 10

Supportive care 5 14 73 25

Multidomain 14 — 18 13

Point in care continuum

Workup 41 57 27 40

Preparation for treatmenta 27 14 73 38

Transition between treatments 32 29 — 23

Optimization methods

Methods used in individual optimizationsb

Establishing scheduling priority 14 71 36 30

Establishing practice standards 59 71 100 73

Moving up timing 77 86 82 80

Updating and/or formalizing workflow 68 71 82 73

No. of methods used per optimization

1 14 — — 8

2 59 43 36 50

3 23 14 27 23

4 5 43 36 20

Feasibility of optimization

Level of effortc

Low 55 43 45 50

Medium 27 14 9 20

High 18 43 45 30

Completion statusd

Completed 73 43 82 70

Ongoing 27 57 18 30

Efficiency

Optimization reduced number of steps in care

Yes 77 100 64 78

No 23 — 36 22

aIncludes preparation for initial treatment and/or subsequent treatment, for example, adjuvant therapy.
bDoes not amount to 100%, as multiple methods could be used per optimization.
cA scale ranging from 1 to 10, further categorized into low (1-3.3), medium (3.4-5), or high (5.1-10) level of effort.
dReflected as of the end of assessment period.
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TABLE 3. Timing and Sequencing Optimizations, How it Is Achieved, Number of Specialties, and Effort Score

Cancer Type, Point in
Care Continuum, and
Care Domain Timing/Sequencing Optimization

Optimization Methods

No. of
Specialties

Level of
Efforta

Established
Scheduling
Priority

Established
Practice
Standards

Moved-
Up

Timing

Updated or
New

Workflow

Breast cancer

Workup

Medical
oncology

Move up pretreatment pregnancy test;
establish workup process if positive

3 3 3 4 Low

Move up bone density scan for ER1
postmenopausal women to pretreatment
to inform multidisciplinary treatment
decisions

3 3 3 7 Med

Genetics and
biomarkers

Move up genetics consult time to pre-MDC
to ensure receipt of results before surgical
decision

3 3 5 Low

Streamline genetic result delivery and
surgical decision making for patients with
positive results

3 3 2 Low

Move up receipt of ER, PR, and HER2
results to ensure availability for MDC
decisions

3 3 3 Low

Imaging and
other
assessment

Move up imaging to receive results for MDC
decisions

3 3 3 Low

Move up and streamline cardiac assessment
before neoadjuvant therapy

3 3 3 3 4 High

Multidomain Define clinical stage on the basis of workup
data before MDC

3 3 Low

Ensure availability of tumor board
recommendations before MDC

3 3 9 High

Preparation for
treatmentb

Surgery Move the timing of teaching for postsurgery
self-care close to presurgery to improve
memorability and patient preparation

3 3 Low

Implement presurgery lymphedema
assessment and referral to prehab

3 3 5 Med

Shorten time from MDC to scheduled
surgery

3 3 2 High

Medical
oncology

Move up timing and streamline process for
obtaining cold caps in time for
neoadjuvant therapy start

3 3 3 Low

Streamline, formalize IUD removal for ER1
patients before treatment

3 3 3 3 Low

Supportive care Integrate community support organizations
pretreatment to proactively address needs
(cold caps, financial assistance,
transportation, etc)

3 3 4 Med

Transition between treatments

Surgery Streamline postsurgery drain removal
process

3 3 2 Low

Streamline process for patients to obtain
mastectomy prostheses

3 6 Low

(continued on following page)
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TABLE 3. Timing and Sequencing Optimizations, How it Is Achieved, Number of Specialties, and Effort Score (continued)

Cancer Type, Point in
Care Continuum, and
Care Domain Timing/Sequencing Optimization

Optimization Methods

No. of
Specialties

Level of
Efforta

Established
Scheduling
Priority

Established
Practice
Standards

Moved-
Up

Timing

Updated or
New

Workflow

Streamline reconstructive visits and care
after surgery

3 3 4 Med

Optimize timing and sequence of surgical
visits during and after neoadjuvant
therapy to shorten transition to surgery

3 3 7 Med

Medical
oncology

Streamline transition from radiation to
endocrine therapy

3 3 4 Med

Streamline GEP testing, improve turnaround
time for GEP results, and align oncology
visit to optimize transition to adjuvant
therapy

3 3 3 5 High

Multidomain Streamline the sequence of visits in
transition from surgery to next
treatment—systemic therapy or radiation

3 3 3 8 Med

Lung cancer

Workup

Surgery Streamline transition from pulmonary
screening to surgery

3 3 3 3 5 High

Genetics and
biomarkers

Improve turnaround time of molecular
profiling before treatment decision

3 3 3 3 7 High

Imaging and
other
assessment

Move up timing of PET to inform biomarker
testing, further workup

3 3 3 Low

Move up timing of PFT to inform treatment
decisions

3 3 4 Low

Supportive care Move up palliative care consult to
pretreatment in advanced disease

3 3 3 3 3 Low

Transition between
treatments

Medical
oncology

Streamline transition from surgery to
adjuvant therapy

3 3 3 Med

Genetics and
biomarkers

Implement consistent biomarker testing
after lung surgery during transition to
medical oncology

3 3 3 6 High

Both cancers

Workup

Medical
oncology

Establish screening for HIV before cancer
treatment

3 3 4 Low

Multidomain Develop a Care Sequence and systematic
process to screen patients for clinical trial
eligibility

3 3 2 High

Supportive care Implement pretreatment older adult
assessment and referrals

3 3 3 4 High

Preparation for
treatment

Supportive care Improve consistency of pretreatment referral
to guideline-based vaccinations

3 3 3 4 Low

Implement recommendations for alcohol
use pretreatment

3 3 4 Low

(continued on following page)

e132 © 2022 by American Society of Clinical Oncology Volume 19, Issue 1

Liu et al



Most optimizations in breast and both cancers (77% and
64%, respectively), and all lung cancer optimizations
resulted in improved process efficiency.

Regular Reflection by the Team to Adapt Objectives

and Processes

Following the dynamic sustainability framework,46 the team
established a learning, problem-solving, and adaptation
process, making the effort of fostering a high-functioning
team dynamic and ongoing. This entailed monitoring of
new opportunities to optimize care timing and sequencing,
involving new specialties and forming new subteams. After
the 4R launch in the clinics, a feedback loop from team
members was established, which enabled continuous
identification of new optimization needs. Care Sequences
were adjusted to reflect the results of optimizations. This
adaptive approach allowed the team to reframe 11 opti-
mizations to apply to both breast and lung cancers, thus
expanding their impact, as described above. Going forward,
monitoring for new opportunities will be supported by a
data-driven dashboard.

DISCUSSION

We assessed how a 4R Optimization intervention, a com-
ponent of the 4R Oncology model, affected team func-
tioning in breast and lung cancers at four locations of a
community-based integrated health system. 4R facilitated
development of a high-functioning team along the four
characteristics of such teams. We formed an internally and
externally recognized team of 24 specialties committed to a
shared goal of enabling interdependent care delivery at the

optimal time and sequence from a patient-centric view-
point. The team enabled interdependent work with 40
optimizations of care timing and sequencing and estab-
lished a learning process for ongoing teamwork adaptation.
Optimizations addressed six care domains at several points
along the care continuum. Half of the optimizations entailed
low effort, while 30% required a high level of effort. Most
optimizations resulted in improved process efficiency.

Our results suggest that 4R represents a promising and
practical approach to forging high-functioning teams,
which may help address challenges of multidisciplinary
teamwork, dovetail with other teamwork models, and
contribute to viability of the oncology workforce. Below, we
discuss these implications, highlight opportunities for fur-
ther model enhancement, and suggest how our results can
serve as a blueprint for other institutions.

Specialty-based, siloed approach to care is a recognized
barrier to multidisciplinary teamwork.1,6,8,33 Using patient-
centered Care Sequences to orient teamwork, 4R allowed
us to assemble a team of 24 diverse specialties who
changed many of their silo-focused practice patterns (such
as scheduling and consult workflows) to align 40 types of
interdependent care from a patient-centric view of care
timing and sequence. This suggests that 4R may help
develop important team competencies, such as providing
patient-centered care.47

Our results indicate that 4R helps address another
challenge—organizing teamwork longitudinally, along the
patient care continuum.14,19,20 4R helped us improve
teamwork at several points in the care continuum—workup,

TABLE 3. Timing and Sequencing Optimizations, How it Is Achieved, Number of Specialties, and Effort Score (continued)

Cancer Type, Point in
Care Continuum, and
Care Domain Timing/Sequencing Optimization

Optimization Methods

No. of
Specialties

Level of
Efforta

Established
Scheduling
Priority

Established
Practice
Standards

Moved-
Up

Timing

Updated or
New

Workflow

Implement recommendations for
pretreatment dental care

3 3 4 Low

Streamline and standardize early fertility
referral and navigation process

3 3 3 3 3 Med

Move up timing of social worker’s first
contact with patients to before first
physician consult

3 3 3 3 4 High

Move up nutrition referral to pretreatment 3 3 3 3 4 High

Move to pretreatment and streamline
completion of advance care directive

3 3 3 3 5 High

Multidomain Establish pretreatment identification of
comorbidities; referral to PCP/specialists
for management

3 3 3 3 Low

Abbreviations: ER, estrogen receptor; GEP, gene expression profiling; HER2, human epidermal growth factor receptor 2; IUD, intrauterine device; MDC,
multidisciplinary clinic; Optimization, optimization of timing and sequencing interdependent care; PCP, primary care provider; PET, positron emission
tomography scan; PFT, pulmonary function test; PR, progesterone receptor.

aA scale ranging from 1 to 10, further categorized into low (1-3.3), medium (3.4-5), or high (5.1-10) level of effort.
bIncludes preparation for initial treatment and/or subsequent treatment, for example, adjuvant therapy.
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preparation for initial and subsequent treatments, and
transitions in care. Other team-based care models, such as
MDC or Oncology Medical Home, do not address the
challenge of longitudinal teamwork: MDCs focus on point-in-
time treatment decision making, and Oncology Medical
Home provides the overall structure and metrics for team-
based practice but does not provide specific tools for team
functioning.19-22,48 These models address needs outside of
the 4R scope, making them synergistic. Integrating them
with 4Rmay improve a broad scope of teamwork and should
be evaluated.

Perhaps the greatest obstacle to teamwork is concern
about the feasibility of establishing and sustaining high-
functioning teams.22,33,49 We showed that 4R can facilitate
an ambitious scope of teamwork in an attainable way. The
team performed 40 optimizations of interdependent care in
two cancers in a relatively short time. Half of the optimi-
zations required low effort, indicating that not all teamwork
is arduous. However, we were able to also carry out opti-
mizations requiring a high level of effort (30%; 12/40).
Strategies enabling feasibility included straightforward
optimization methods; structuring teamwork in subteams;
using virtual and asynchronous communication; and
identifying synergies between two cancers to expand the
impact. Participation burden was low for most specialties, but
medical oncology and surgery had higher involvement as team
leads to make the initiative successful. Institutions aspiring to
conduct similar optimizations should plan accordingly.

Our assessment showed that 4R enabled efficiency of care
delivery in 78% of conducted optimizations, suggesting that
it may support feasibility of both establishing and sustaining
teamwork. However, we did not evaluate direct impact of
4R on clinician time required to deliver the optimized care,
whichmust be done in the future to address the inefficiency
concern. Broadly, on the basis of this and previous 4R
evaluations, we believe that 4R can contribute to sus-
tainability of the oncology workforce by improving team
functioning, reducing the burden of ad hoc coordination of
interdependent care, and streamlining care delivery. Pre-
vious studies demonstrated that using 4R in the clinic
increased clinicians’ satisfaction and ability to manage
multidisciplinary care,50 as well as improved patient self-
management.41 These factors also support workforce

viability and reduce burden. Future studies should thor-
oughly examine how the ongoing use of the overall 4R
Oncology model affects oncology workforce.

This intervention was conducted at an integrated health
system. However, our results are generalizable to other
settings, such as nonintegrated systems, academic insti-
tutions, and accountable care organizations. The optimi-
zations performed at KPNC addressed obstacles to
teamwork common to other settings, such as siloed prac-
tices and challenges with interdependent care.4,5,8,9,42 4R
Optimization was shown to be feasible, practical, and thus
repeatable. Our intervention may serve as a blueprint for
other institutionsmotivated to create high-functioning teams
and optimize care delivery. The taxonomy of our results may
help institutions frame intervention scope, including cancer
types and care domains, identify needed optimizations,
prioritize them on the basis of required effort, form a mul-
tidisciplinary team, and use relevant optimization methods
to collaboratively conduct optimizations.

Our assessment had limitations. The intervention did not
include important care domains, such as radiation therapy
and survivorship, which will be addressed in future efforts.
Our assessment did not evaluate impact on actual care at
the patient level. Such evaluation is underway, and data
from three optimizations indicate positive impact, including
shortening turnaround time for molecular profiling before
treatment decision in lung cancer,51 improving completion
of advance care directives in breast cancer,52 and imple-
menting pretreatment older adult assessment and
referrals.53,54 We have not assessed intervention impact on
clinical outcomes and hope to do so in the future.

In conclusion, we assessed how 4R Optimization, a
component of the 4R Oncology model, affected team
functioning in a community-based integrated health sys-
tem. 4R fostered a large high-functioning team and en-
abled 40 optimizations of interdependent care in two
cancers along the cancer care continuum in a feasible and
practical way. Our results suggest that 4R may be an ef-
fective approach to teamwork and could contribute to vi-
ability of the oncology workforce. Our intervention and
taxonomy of the results may serve as a blueprint for other
institutions motivated to strengthen teamwork.
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