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abstract

PURPOSE Implementing shared decision making (SDM), recommended in screening mammography by national
guidelines for women age 40-49 years, faces challenges that innovations in quality improvement and team
science (TS) are poised to address. We aimed to improve the effectiveness, patient-centeredness, and efficiency
of SDM in primary care for breast cancer screening.

METHODS Our interdisciplinary team included primary and specialty care, psychology, epidemiology, com-
munication science, engineering, and stakeholders (patients and clinicians). Over a 6-year period, we executed
two iterative cycles of plan-do-study-act (PDSA) to develop, revise, and implement a SDM tool using TS
principles. Patient and physician surveys and retrospective analysis of tool performance informed our first PDSA
cycle. Patient and physician surveys, toolkit use, and clinical outcomes in the second PDSA cycle supported
SDM implementation. We gathered team member assessments on the importance of individual TS activities.

RESULTS Our first PDSA cycle successfully generated a SDM tool called Breast Cancer Risk Estimator, deemed
valuable by 87% of patients surveyed. Our second PDSA cycle increased Breast Cancer Risk Estimator uti-
lization, from 2,000 sessions in 2017 to 4,097 sessions in 2019 while maintaining early-stage breast cancer
diagnoses. Although TS activities such as culture, trust, and communication needed to be sustained throughout
the project, shared goals, research/data infrastructure support, and leadership were more important earlier in
the project and persisted in the later stages of the project.

CONCLUSION Combining rigorous quality improvement and TS principles can support the complex, interde-
pendent, and interdisciplinary activities necessary to improve cancer care delivery exemplified by our
implementation of a breast cancer screening SDM tool.

JCO Oncol Pract 19:e1-e7. © 2022 by American Society of Clinical Oncology

INTRODUCTION

Breast cancer is a leading cause of death for women
age 35-49 years.1 Mammography reduces breast
cancer mortality for women age between 40 and
49 years.2-5 However, screening mammography is not
without negative consequences such as increased
health care utilization and patient anxiety because of
false positives and benign biopsies.6-9 Shared decision
making (SDM) is recommended in national guidelines
for women age 40-49 years.2,4 The implementation of
SDM for these women faces myriad challenges in
practice,10,11 revealing a familiar gap: cancer care
delivery requires effective and high-performing teams
to implement patient-centered programs.12

In this article, we highlight key quality improvement
(QI) and team science (TS) principles used to help an
interdisciplinary team implement voluntary SDM in
primary care visits for breast cancer screening in
women age 40-49 years. We used an iterative plan-do-

study-act (PDSA)13 framework with a TS lens focused
on shared goals, communication, culture, research
support, data management, and leadership14 to codify
and then implement an electronic health record
(EHR)-embedded tool called the Breast Cancer Risk
Estimator (B~CARE). Our project had two aims: (1) to
establish B~CARE 1.0, a web accessible and EHR-
embedded SDM tool that presents breast cancer risk
factors and facilitates SDM for screening mammog-
raphy in primary care focusing on the outcomes of
patient/provider acceptability (patient satisfaction and
provider satisfaction) and (2) to revise B~CARE 1.0
and implement B~CARE 2.0, focusing on utilization in
clinical settings and diagnosis of early-stage breast
cancer.

METHODS

Our QI project was conducted in the University of
Wisconsin (UW) academic medical center composed
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of the health system (UW Health) and the medical school
(UW School of Medicine and Public Health), which exists
within the culture of the University (UW-Madison).

Team Science

At UW, our team was on the leading edge of developing an
ecosystem in which clinicians and researchers (Data
Supplement, online only) use PDSA13 cycles to iteratively
improve quality.15,16 Medically trained team members
included a radiologist specializing in breast imaging and
decision support (E.S.B.); a family medicine physician,
specializing in women’s health (S.S.); and a clinician who
has integrated decision aids into EHRs (J.K.). Clinicians
were joined by experts in population health science and
breast cancer policy modeling (A.T.-D.), cancer com-
munication and digital media (D.S.), simulation modeling
and optimal health care policy (O.A.), and health psy-
chology (L.D.). The team was complemented by strong
and consistent project management17 (T.L.) to support
communication, coordination tools, trainings, and pro-
cess redesign.18,19 We were supported by advocates and
leaders across the enterprise, including patients20 and
clinicians.

During intense implementation periods, our teammet every
other week and communicated frequently by e-mail. We
used strategies to convene small groups with a specific
collection of the most relevant skill sets for each meeting,
which added to efficiency—further attesting to the value of
our project management lead (T.L.), who matched the
meeting attendees to agendas and desired meeting out-
comes. Coordination of expertise was the responsibility of
the leads. However, each team member championed their
unique area of expertise.

Our team had high task interdependence,21 and thus, at
the start in 2016, we implemented TS best practices as
soon as they became available in the literature.12,21-26 For
this summary of our QI efforts, we extracted six TS prin-
ciples from the literature,14 documented to increase rigor
and reproducibility, and collapsed them into four TS best
practice dimensions, for simplicity. Specifically, from the
study by Rolland et al,14 we left the first (mission, vision,
and goals) and the sixth (leadership) TS best practices
intact. We combined the second and third TS best
practices (culture of trust and communication) and the
third and fourth (operations management and data

management) to enable our team to match these four TS
best practice dimensions (Table 1) with our PDSA process
over time.

Our team asynchronously discussed the mapping of these
four TS best practice dimensions to the PDSA cycles and
phases of each cycle. The lead author (E.S.B.) consolidated
the group consensus into Table 1, which was then checked
independently by each of the authors who fed back their
comments. Any disagreements were discussed and re-
solved, thereby reaching consensus regarding which TS
behaviors were most important for each PDSA cycle and
phase.

Quality Improvement

PDSA cycle 1 (January 1, 2013-December 31, 2015): Our
team collaboratively developed an application for pilot
funding to support development of B~CARE 1.0 for risk-
based mammography SDM. We developed B~CARE 1.0 in
partnership with a patient advisory committee27—see the
Data Supplement for more details, interviews with 17 rep-
resentative primary care providers (six internal medicine,
eight family medicine, and three obstetrics/gynecology), and
published literature related to communication techniques28

and risk stratification methods29 (Plan). Eleven providers
were invited to test B~CARE 1.0 (Do). After these providers
engaged in conversations with 51 women considering
mammography using B~CARE 1.0, we surveyed these
patients and providers to assess feasibility, satisfaction, and
potential outcomes29-31 (Study). On the basis of patient30,32

and provider30 input, wemademodifications to B~CARE 1.0
(Act) in advance of implementation (Fig 1).

PDSA cycle 2 (January 1, 2016-December 31, 2018): Our
team codified core components of breast cancer screening
SDM via a Delphi33—see the Data Supplement for details
of patient/provider contributions, the development of a
Toolkit,34 and alignment with UW Health clinical SDM
guidelines in preparation for widespread clinical use of
B~CARE 2.0 (Plan). During the B~CARE 2.0 rollout, we
aligned organizational leadership to support a dedicated
educational campaign for all primary care providers (Do). We
gathered ongoing acceptability, utilization, and clinical
outcomes data including screening rates, early-stage (Sur-
veillance, Epidemiology, and End Results definition: stage
in situ and localized) cancer diagnosis, and provider surveys
(Study). To integrate and communicate best practices and

TABLE 1. Team Science Best Practices Associated With Project Activities at Each Stage of the PDSA Cycles According to Team Member Assessment/
Consensus
Team Science Dimensioncites Method/Activity PDSA Cycle 1 PDSA Cycle 2

Shared mission, vision, and goals25,37 Developed in funding proposals articulating all aspects of project P, D, S, A P, A

Culture, trust, and communication38,39 Continually emphasizing psychological safety P, D, S, A P, D, S, A

Operations and data management17-19 Project management, secure cloud storage D, S S

Leadership development and implementation23,35,36,40 Training in transformational leadership, team coaching P, D, S, A P, A

Abbreviation: PDSA, plan-do-study-act.
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prepare for further continuous improvement, interprofes-
sional Continuing Medical Education (CME) and Mainte-
nance of Certification (MOC) modules were developed and
made available (Act). We also measured B~CARE toolkit
downloads and CME/MOC participation.

RESULTS

Retrospective analysis demonstrated the feasibility of
B~CARE on our patient population.29 Patient survey results
indicate that 87% (45 of 51) found use of B~CARE 2.0 to be
valuable when discussing screening mammography with
their primary care provider. Patient-identified challenges
include the need for explanation of complex terms such as
overdiagnosis and false positives. All primary care providers
reported that B~CARE 2.0 facilitated SDM, noting that
graphic representations of personal risk/benefit assess-
ment improved shared understanding (eg, of breast cancer
risk and of possible screening outcomes such as true and
false positives) and knowledge transfer. Provider-identified
barriers included not enough time for discussion although
having the SDM available in the EHR helped.28,30,31 We also
found that primary care provider framing of risk and po-
tential outcomes during the SDM interaction influenced
patient satisfaction.31

Team consensus (Table 1) revealed that TS principles
varied by the PDSA cycle and phase. For example, we
needed to establish and reinforce shared goals22 clearly
and more intentionally in the first PDSA cycle, work that
carried forward to the second cycle. Precise, timely, and
accurate21 communication and intentional trust building
were important for both PDSA cycles and all phases.

Research management and data management, once
established in the first PDSA cycle, were leveraged and
required less effort in the second PDSA cycle. Our sus-
tained, interdisciplinary leadership team, especially the co-
leaders from radiology and family medicine (E.S.B. and
S.S., respectively), invested time in learning and imple-
menting transformational leadership35,36 techniques to
support evidence-based TS best practice dimensions,
which also extended to cycle two, with focused attention on
plan and act.

Utilization of the B~CARE tool, available in the EHR and
online (Fig 2), increased steadily between 2016 and 2019
without major changes in the underlying clinical population.
In 2017 compared with 2019, the two full years available for
cumulative analysis, B~CARE use more than doubled going
from 2,000 to 4,097 sessions either through the EHR or
online. The Toolkit34 was downloaded261 times by both local
and international audiences. During the same time, health
system mammography screening rates, for all medically
homed patients, remained stable and the proportion of early-
stage cancers remained steady or increased (Data Supple-
ment). Fifty-three primary care providers accessed the CME
module. Twenty-seven completed the module for credit
(51%), all of whom proceeded to the MOC exercise.

DISCUSSION

Relying on TS principles relevant to cancer prevention and
control and established QI techniques, we developed and
implemented SDM for breast cancer screening targeting
40- to 49-year-old women. We found that in the first PDSA
iteration, we needed to rigorously apply the TS principles,
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FIG 1. Graphical depiction of the activities in each of the two PDSA cycles. B~CARE, Breast Cancer Risk Estimator; CME, ContinuingMedical Education;
MOC, Maintenance of Certification; PDSA, plan-do-study-act.
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which we could relax slightly in the second PDSA iteration
except for continuous, intentional communication and trust
building. One key to our success is that our tool, available in
the EHR, is convenient for busy providers. Many similar
tools are only web-based41 and thus not integrated in
provider workflow in the EHR. Our investment in the cre-
ation of a toolkit and CME/MOC modules supports robust
local dissemination, implementation, and sustainability as
well as increasing the chances of generalizability and use in
other clinical practices.

Several challenges and opportunities remain. In the future,
we plan to better determine the utilization rates and effec-
tiveness of SDM and more directly tie B~CARE use to breast
cancer outcomes. In addition, mammographic screening42

(and likely SDM rates, although this is beyond the scope of
this article) decreased substantially during disruptions be-
cause of the COVID-19 pandemic, resulting in screening

delays and likely future worsened breast cancer outcomes.
Optimizing B~CARE to support primary care providers’
ability to deliver effective, patient-centered, timely SDM for
breast cancer screening will be crucially important.

In concert with successful projects like ours, the UW aca-
demic medical center has increasingly adopted PDSA43,44 to
advance our learning health system approaches to deliver
clinical and operational improvement and generalizable
knowledge. The literature supports using TS advances in
cancer care delivery including SDM implementation45 and
EHR interventions46 to support high-performing teams to
implement patient-centered programs.12 Merging TS and
PDSA QI cycles underpins the iterative Data to Knowledge,
Knowledge to Practice, and Practice to Data47 paradigm key
to advancing learning health system scalability, catalyzing
evidence-based48 cancer care delivery, and achieving im-
proved patient outcomes.

AFFILIATIONS
1School of Medicine and Public Health, University of Wisconsin,
Madison, WI
2HealthDecision Founder, Madison, WI
3School of Journalism and Mass Communication, University of
Wisconsin, Madison, WI
4College of Engineering, University of Wisconsin, Madison, WI

CORRESPONDING AUTHOR
Elizabeth S. Burnside, MD, MPH, Department of Radiology, University of
Wisconsin, 600 Highland Ave, Madison, WI 53792; e-mail: eburnside@
wisc.edu.

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF
INTEREST
Disclosures provided by the authors are available with this article at DOI
https://doi.org/10.1200/OP.22.00355.

0

7/1
/16

8/1
/16

9/1
/16

10
/1/

16

11
/1/

16

12
/1/

16

1/1
/17

2/1
/17

3/1
/17

4/1
/17

5/1
/17

6/1
/17

7/1
/17

8/1
/17

9/1
/17

10
/1/

17

11
/1/

17

12
/1/

17

1/1
/18

2/1
/18

3/1
/18

4/1
/18

5/1
/18

6/1
/18

7/1
/18

8/1
/18

9/1
/18

10
/1/

18

11
/1/

18

12
/1/

18

1/1
/19

2/1
/19

3/1
/19

4/1
/19

5/1
/19

6/1
/19

7/1
/19

8/1
/19

9/1
/19

10
/1/

19

11
/1/

19

12
/1/

19

1/1
/20

100

200

300

400

500

Combined

Online

EHR

N
um

be
r f

or
 S

es
si

on
s

Date

FIG 2. Monthly SDM sessions recorded after implementation of the B~CARE tool in July 2016. B~CARE, Breast Cancer
Risk Estimator; SDM, shared decision making.
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10. Martı́nez-Alonso M, Carles-Lavila M, Pérez-Lacasta MJ, et al: Assessment of the effects of decision aids about breast cancer screening: A systematic review and
meta-analysis. BMJ Open 7:e016894, 2017

11. Hoffman RM, Elmore JG, Fairfield KM, et al: Lack of shared decisionmaking in cancer screening discussions: Results from a national survey. Am J PrevMed 47:
251-259, 2014

12. Taplin SH, Weaver S, Chollette V, et al: Teams and teamwork during a cancer diagnosis: Interdependency within and between teams. J Oncol Pract 11:
231-238, 2015

13. Taylor MJ, McNicholas C, Nicolay C, et al: Systematic review of the application of the plan-do-study-act method to improve quality in healthcare. BMJ Qual Saf
23:290-298, 2014

14. Rolland B, Burnside ES, Voils CI, et al: Enhancing reproducibility using interprofessional team best practices. J Clin Transl Sci 5:e20, 2020

15. Deming WE: Out of the Crisis. Cambridge, MA, MIT Press, 2018

16. Lindsell CJ, Gatto CL, Dear ML, et al: Learning from what we do, and doing what we learn: A learning health care system in action. Acad Med 96:1291-1299,
2021

17. Trosman JR, Carlos RC, Simon MA, et al: Care for a patient with cancer as a project: Management of complex task interdependence in cancer care delivery.
J Oncol Pract 12:1101-1113, 2016

18. Cummings JN, Kiesler S: Coordination costs and project outcomes in multi-university collaborations. Res Policy 36:1620-1634, 2007

19. Rolland B, Lee CP, Potter JD: Greater than the sum of its parts: A qualitative study of the role of the coordinating center in facilitating coordinated collaborative
science. J Res Adm 48:65-85, 2017

20. Lederman L, Madden D, Battle D, et al: Patient advocates collaborate to ensure patients are members of their own oncology care teams. J Oncol Pract 12:
980-982, 2016

21. Salas E: Team science in cancer care: Questions, an observation, and a caution. J Oncol Pract 12:972-974, 2016

22. Vogel AL, Hall KL: Creating the conditions for implementing team principles in cancer care. J Oncol Pract 12:964-969, 2016

23. Tremblay D, Latreille J, Bilodeau K, et al: Improving the transition from oncology to primary care teams: A case for shared leadership. J Oncol Pract 12:
1012-1019, 2016

24. Blanch-Hartigan D, Forsythe LP, Alfano CM, et al: Provision and discussion of survivorship care plans among cancer survivors: Results of a nationally
representative survey of oncologists and primary care physicians. J Clin Oncol 32:1578-1585, 2014

25. Bennett LM, Gadlin H, Marchand C: Collaboration Team Science: Field Guide. US Department of Health & Human Services, National Institutes of Health,
Bethesda, MD. 2018

26. Page JS, Lederman L, Kelly J, et al: Teams and teamwork in cancer care delivery: Shared mental models to improve planning for discharge and coordination of
follow-up care. J Oncol Pract 12:1053-1058, 2016

JCO Oncology Practice e5

Team Science Enhances Cancer Care Delivery Quality Improvement

Downloaded from ascopubs.org by University of Wisconsin--Madison on March 27, 2023 from 128.104.046.196
Copyright © 2023 American Society of Clinical Oncology. All rights reserved. 

http://visual.ons.gov.uk/what-are-the-top-causes-of-death-by-age-and-gender/
http://visual.ons.gov.uk/what-are-the-top-causes-of-death-by-age-and-gender/


27. DuBenske LL, Schrager S, McDowell H, et al: Mammography screening: Gaps in patient’s and physician’s needs for shared decision-making. Breast J 23:
210-214, 2017

28. DuBenske LL, Schrager SB, Hitchcock ME, et al: Key elements of mammography shared decision-making: A scoping review of the literature. J Gen Intern Med
33:1805-1814, 2018

29. Burnside ES, Trentham-Dietz A, Shafer CM, et al: Age-based versus risk-based mammography screening in women 40-49 years old: A cross-sectional study.
Radiology 292:321-328, 2019

30. DuBenske L, Ovsepyan V, Little T, et al: Preliminary evaluation of a breast cancer screening shared decision-making aid utilized within the primary care clinical
encounter. J Patient Exp 8:23743735211034039, 2021

31. Yang EF, Shah DV, Burnside ES, et al: Framing the clinical encounter: Shared decision-making, mammography screening, and decision satisfaction. J Health
Commun 25:681-691, 2020

32. Schrager SB, Phillips G, Burnside E: A simple approach to shared decision making in cancer screening. Fam Pract Manag 24:5-10, 2017

33. Croes KD, Jones NR, DuBenske LL, et al: Core elements of shared decision-making for women considering breast cancer screening: Results of a modified
Delphi survey. J Gen Intern Med 35:1668-1677, 2020

34. Schrager S, Little T: Breast Cancer Screening Shared Decision Making Toolkit. University of Wisconsin-Madison School of Medicine and Public Health,
Madison, WI. 2018. https://www.hipxchange.org/ScreeningMammo

35. Wang X-H, Kim T-Y, Lee D-R: Cognitive diversity and team creativity: Effects of team intrinsic motivation and transformational leadership. J Bus Res 69:
3231-3239, 2016

36. Jung DI: Transformational and transactional leadership and their effects on creativity in groups. Creat Res J 13:185-195, 2001

37. Magnuson A, Wallace J, Canin B, et al: Shared goal setting in team-based geriatric oncology. J Oncol Pract 12:1115-1122, 2016

38. Lazzara EH, Keebler JR, Day S, et al: Understanding teamwork in the provision of cancer care: Highlighting the role of trust. J Oncol Pract 12:1084-1090, 2016

39. Jain AK, Fennell ML, Chagpar AB, et al: Moving toward improved teamwork in cancer care: The role of psychological safety in team communication. J Oncol
Pract 12:1000-1011, 2016

40. Sivasubramaniam N, Murry WD, Avolio BJ, et al: A longitudinal model of the effects of team leadership and group potency on group performance. Group Organ
Manag 27:66-96, 2002

41. Esmaeili M, Ayyoubzadeh SM, Javanmard Z, et al: A systematic review of decision aids for mammography screening: Focus on outcomes and characteristics.
Int J Med Inform 149:104406, 2021

42. Sharpless NE: COVID-19 and cancer. Science 368:1290, 2020

43. Smith M, Adelaine S, Bednarz L, et al: Predictive solutions in learning health systems: The critical need to systematize implementation of predictive models,
actions, and interventions. NEJM Catal Innov Care Deliv, 5, 2021

44. Adelaine S, Liao F, Bednarz L, et al: PredictiveModels: A Toolkit to Guide Implementation. UWHealth, University of Wisconsin-Madison School of Medicine and Public
Health, 2019. http://www.hipxchange.org/ImplementPredictiveModels

45. D’Ambruoso SF, Coscarelli A, Hurvitz S, et al: Use of a shared mental model by a team composed of oncology, palliative care, and supportive care clinicians to
facilitate shared decision making in a patient with advanced cancer. J Oncol Pract 12:1039-1045, 2016

46. Gross AH, Leib RK, Tonachel A, et al: Teamwork and electronic health record implementation: A case study of preserving effective communication and mutual
trust in a changing environment. J Oncol Pract 12:1075-1083, 2016

47. Friedman CP, Flynn AJ: Computable knowledge: An imperative for learning health systems. Learn Health Syst 3:e10203, 2019

48. Califf RM, Robb MA, Bindman AB, et al: Transforming evidence generation to support health and health care decisions. N Engl J Med 375:2395-2400, 2016

n n n

e6 © 2022 by American Society of Clinical Oncology Volume 19, Issue 1

Burnside et al

Downloaded from ascopubs.org by University of Wisconsin--Madison on March 27, 2023 from 128.104.046.196
Copyright © 2023 American Society of Clinical Oncology. All rights reserved. 

https://www.hipxchange.org/ScreeningMammo
http://www.hipxchange.org/ImplementPredictiveModels


AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST

Team Science Principles Enhance Cancer Care Delivery Quality Improvement: Interdisciplinary Implementation of Breast Cancer Screening Shared Decision

Making

The following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated unless otherwise noted.
Relationships are self-held unless noted. I5 Immediate Family Member, Inst5My Institution. Relationships may not relate to the subject matter of this manuscript.
For more information about ASCO’s conflict of interest policy, please refer to www.asco.org/rwc or ascopubs.org/op/authors/author-center.

Open Payments is a public database containing information reported by companies about payments made to US-licensed physicians (Open Payments).

Oguzhan Alagoz

Consulting or Advisory Role: Bristol Myers Squibb, Exact Sciences, Johnson &
Johnson/Janssen

No other potential conflicts of interest were reported.

JCO Oncology Practice e7

Team Science Enhances Cancer Care Delivery Quality Improvement

Downloaded from ascopubs.org by University of Wisconsin--Madison on March 27, 2023 from 128.104.046.196
Copyright © 2023 American Society of Clinical Oncology. All rights reserved. 

http://www.asco.org/rwc
https://ascopubs.org/op/authors/author-center
https://openpaymentsdata.cms.gov/

	Team Science Principles Enhance Cancer Care Delivery Quality Improvement: Interdisciplinary Implementation of Breast Cancer ...
	INTRODUCTION
	METHODS
	Team Science
	Quality Improvement

	RESULTS
	DISCUSSION
	REFERENCES
	opopOPJCO Oncology PracticeJ Onc Prac2688-15272688-1535Wolters Kluwer HealthOP.22.0035510.1200/OP.22.00355Quality in Action ...


