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BACKGROUND: The United States Preventive Services
Task Force recommends individualized breast cancer
screening for average-risk women before age 50, advised
by risk assessment and shared decision-making (SDM).
However, the foundational principles of this recommen-
dation that would inform decision support tools for pa-
tients and primary care physicians at the point of care
have not been codified. Determining the core elements of
SDM for breast cancer screening as valued by patients
and primary care providers (PCPs) is necessary for
implementing effective SDM tools. The aim of this study
is to affirm core elements of SDM in the context of clinical
interactions, through a Delphi consensus process.
METHODS: A Delphi was conducted with 30 participants
(10 women aged 40–49, 10 PCPs, and 10 healthcare deci-
sion scientists), to codify core elements of breast cancer
screening SDM. The criterion for establishing consensus
was a threshold of 80% agreement. The Delphi concluded
with an 83% response rate.
RESULTS: Of 48 items fielded, 44 met the threshold on
the high-importance end of the response scale and were
accepted as core elements. Core elements across three
thematic categories—information delivery and patient ed-
ucation, interpersonal clinician-patient communication,
and framework of the decision—received panelists’ sup-
port in nearly equal measure. Panelists unanimously
agreed that SDM should include provision of clearly un-
derstandable information, including that of personal
breast cancer risk factors, and benefits and harms of
mammography screening, and that PCPs should convey
they are listening, knowledgeable, and demonstrate cul-
tural sensitivity.
DISCUSSION: This research codifies the core elements of
SDM for mammography in women 40–49, augmenting
the evidence to inform discussions between patients and
physicians. These core elements of SDM have the poten-
tial to operationalize SDM for breast cancer screening in
an effort to improve public health outcomes.
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INTRODUCTION

Mammography is an effective tool for breast cancer screening.
However, guidelines for women aged 40–49 regarding when
to begin screening and how often to be screened are inconsis-
tent. The American Cancer Society recommends average-risk
women aged 40–44 receive mammography screening annual-
ly “if they wish to do so”,1 while women aged 45–54 should
be screened annually.1 The United States Preventive Services
Task Force (USPSTF) recommends women aged 40–49 con-
sult with their clinician to arrive at a shared decision about
initiation and frequency of mammography screening.2, 3 Ac-
cording to the Informed Medical Decisions Foundation,
shared decision-making (SDM) is a collaborative process by
which patients and their providers take into account the best
evidence available, as well as patients’ values and preferences,
to make healthcare decisions together.4

Models of SDM5–8 highlight the importance of patients
understanding they have a choice, discussing alternatives
along with the benefits and harms of each alternative (as well
as uncertainties), assessing the patient’s understanding of the
information presented, and exploring their personal prefer-
ences. Yet, several studies that examined data from a large-
scale national survey of adults who made a breast, prostate, or
colorectal cancer screening decision revealed considerable
deficits in SDM, particularly in breast cancer screening.9–12

In comparison with prostate and colorectal screening, patients
offered breast cancer screening were least likely to believe
they had a choice,9 and least reported that their clinician
discussed benefits or harms of screening,10, 11 elicited their
input in the decision-making process,10 solicited their prefer-
ences,12 or asked if they wanted to be tested for
(breast)cancer.11 Overall mean decision processing scores are
low for cancer screening, but lowest for mammography.11

Furthermore, clinicians report a lack of confidence and knowl-
edge regarding individual breast cancer risk assessment, and
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time constraints as barriers to SDM.13 This suggests a critical
need for specific and effective guidance in breast cancer
screening SDM.
To address this missing guidance, this study sits within a

broader research program that is developing a breast cancer
screening SDM tool. The aim of this study is to affirm the core
elements of SDM for clinical interactions addressing breast
cancer screening. Toward this aim, we sought stakeholder
consensus on important elements of SDM when considering
breast cancer screening. We conducted a Delphi survey with
three expert panels: women aged 40–49, primary care pro-
viders (PCPs), and healthcare decision scientists (HDSs). The
University of Wisconsin Health Sciences Institutional Review
Board (IRB) determined the Delphi protocol to be exempt
from IRB review.

MATERIALS AND METHODS

Use of the Delphi Technique

The Delphi process is a method that facilitates consensus on
complex issues.14 The Delphi technique implements at least
two rounds of a survey and allows participants to modify
responses from one round to the next based on participant
feedback. Participants in the Delphi technique are anonymous
to each other to avoid feeling pressured by other participants to
respond in a certain way. We established a foundation for this
Delphi procedure by conducting a literature review prior to the
survey, to identify the initial range of concepts.15, 16 Reducing
participant burden in this way is believed to have a positive
effect on participation.15

Selection and Recruitment of Panel Members

The Delphi survey targeted three expert panels: women aged
40–49, PCPs, and HDSs. Multiple participant types were
included to “enrich results of the Delphi procedure.”14 Ten
participants were recruited to each panel for a total of 30
participants.
The panel of women aged 40–49 were recruited from an

established Patient Advisory Council (PAC) aligned with a
breast cancer screening shared decision-making project. The
PAC included women with varying screening mammography
experiences. PAC members were not exposed to the Delphi
prior to survey implementation. The PCPs participating in the
Delphi survey are clinicians from the University of Wisconsin
School of Medicine and Public Health Departments of Family
Medicine and Community Health, General Internal Medicine,
and Obstetrics and Gynecology. The panel of women aged
40–49 and the PCP panelists are based in or around Madison,
WI. The panel of HDSs, all with expertise in the fields of
medical decision-making, (breast)cancer screening, and com-
munication of health risk information, was recruited from
across the USA. Women aged 40–49 and PCPs were paid
$30 for participation in the first round of the survey and $50 in

subsequent rounds. The HDSs were not offered a monetary
incentive to participate.

Development of Items for Round One of the
Delphi Survey

The content for round one of the Delphi survey was derived
from our previously published scoping literature review (see
DuBenske et al. for methodological details and findings).17

Briefly, this review extracted original articles and editorials
addressing empirical evidence reporting on breast cancer
screening, medical decision-making, and patient centered
care. Reviewers extracted critical findings related to breast
cancer screening SDM elements (e.g., structural components,
processes, and delivery modes). Content analysis included the
development of a thematic categorization schema based on the
nature of issues addressed by the extracted SDM elements.
This schema included the following three categories: informa-
tion delivery and patient education (ID), interpersonal
clinician-patient communication (COM), and framework of
the decision (FD). ID addresses the nature and delivery format
of the content provided to the patient or clinician. COM
includes characteristics about the patient-clinician relationship
and interpersonal interaction. FD addresses the broader frame-
work of the patient and clinician such as personal beliefs,
values, and understandings about mammography decision-
making. Table 1 reports the number of items in all survey
rounds in each thematic category.
The key elements gathered from the scoping review were

formulated into survey items by the lead author (KC). This
document was presented to a working group (LD, SS, EB),
who screened items ensuring comprehensibility, alignment
with concepts identified by the scoping review, and formatting
consistency. Explicit steps were taken to insure clarity of
survey items for the patient panelist by vetting sections of
the Delphi survey with members of a patient advisory
committee (PAC). This "patient screening committee" was
separate from the PAC from which the Delphi patient panel
was recruited.
In order to provide a consistent framework for panelists to

respond to, the survey presented an operational definition of
SDM adapted from the Informed Medical Decisions

Table 1 Scoping Literature Review Thematic Category Item Counts
in All Survey Rounds

Thematic categories Round 1
no. of items

Round 2
no. of items

Round 3
no. of items

Information delivery/
patient education

19 11 2

Interpersonal clinician-
patient communication

4 5 0

Framework of the
decision

10 6 0

Total 33* 22 2

*There were 32 Likert-type items in round one. However, one item
counts twice in this table because it was assigned to two thematic
categories
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Foundation.4 Panel participants were instructed to respond to
survey items referencing this “standard” definition for SDM.

Overview of Survey Rounds

The Delphi survey was conducted over three rounds, from
July to November 2017 (see Fig. 1 for overview). Panelists
rated the importance of each item to achieving SDM between
women aged 40–49 and their PCP when considering mam-
mography for breast cancer screening. The same 5-point re-
sponse scale was offered for all items: not at all important,
slightly important, somewhat important, very important, and
extremely important.
Round one consisted of 32 Likert-type items from the

literature review17 and five open-ended items for panelists to
suggest new items for round two. Round one panelists sug-
gested 48 new items for round two. Inclusion/exclusion
criteria for new items in round two were based on comparative
language processes. A suggested item was excluded if it
contained language identical to or synonymous with language
encapsulated within literature-derived items. Similarly, sug-
gested items that contained identical or synonymous language
were combined to develop one item. General comments not
intended to be a new item (i.e., recommendations for future
studies) were eliminated. Inclusion/exclusion criteria were
applied comparatively by individual authors (KC, TL). Of
the 48 suggestions, 16 were created and added to round two
as new Likert-type items.
For re-fielded items, panelists were shown their individual

responses as well as all panelists’ aggregated responses from
the previous round. Panelists were instructed that they were
free to change their response or respond the same way they did
in the previous round and reminded that their responses would
remain confidential.
All rounds of the survey were fielded online, using

Qualtrics software (July 2017). Panelists were sent an email
containing an individualized link to the surveys. Reminder
emails were sent to non-responders.

Consensus Criteria

Criteria for establishing consensus after Delphi rounds vary
considerably by the topic and complexity of the issue.18 A 70–
80% consensus threshold is typical among groups likely to
disagree such as advocates and opponents of an issue, perhaps
higher among more homogeneous respondents.19, 20

Because our Delphi items were based on an extensive
literature review on SDM, we expected a fairly high level of
consensus and set the threshold at 80% agreement. This
threshold was applied in the following way: we combined
the two low-importance responses (not at all/slightly impor-
tant) into one group and the two high-importance responses
(very/extremely important) into another group. If at least 80%
of panelists selected either not at all/slightly important or very/
extremely important, the item was considered as having con-
sensus and was not re-fielded in a subsequent survey round.

Further, if the consensus fell on the high-importance end of the
scale (very/extremely important), the item was deemed to be a
core element of SDM in clinical consultations addressing
breast cancer screening.
For any item failing to achieve consensus on either the high-

or low-importance ends of the scale over two consecutive
rounds, a Spearman’s rank correlation coefficient was calcu-
lated to determine the strength of the correlation between the
two rounds’ responses. A strong positive Spearman’s correla-
tion (α = 0.05, r > 0.829) between the responses to an item
over two rounds, indicating responses did not change signifi-
cantly between rounds, triggered the termination of the item
from the survey because of the low likelihood that it would
achieve consensus in a later round.21

RESULTS

Of the 30 individuals who agreed to participate in round one,
27 completed the survey. Round two of the survey was sent to
27 individuals, 25 of whom completed the survey. Of the 25
individuals who were sent round three of the survey, all 25
completed the survey.
Of the 48 total Likert-type items fielded in at least one round

of the Delphi survey, 44 items exceeded the 80% threshold on
the high-importance end of the response scale and were ac-
cepted as core elements of SDM for breast cancer screening.
All 44 consensus items deemed to be core elements of SDM
for breast cancer screening are shown in Tables 2, 3, and 4,
grouped according to their thematic category. Table 5 draws
attention to items that achieved unanimous (100%) consensus
in their rating of high importance.
Of the 48 Likert-type items fielded in at least one round of

the Delphi survey, four items failed to achieve consensus and
were therefore rejected as core elements of SDM for breast
cancer screening (Table 6). Because all items achieved a final
disposition by the end of round three, a fourth round of the
survey was not required.

Information Delivery and Patient Education

Twenty-two of the 25 ID items were retained as core SDM
elements. Stakeholders endorsed the importance that PCPs
inform patients that their risk for breast cancer is based on
personal risk factors, explain and identify these risk factors,
and how their personal breast cancer risk compares to the
general population. Furthermore, core elements of SDM in-
clude telling a woman the benefits and harms of screening
mammography as well as the alternatives to mammography
(e.g., not screening), and that these risks include uncertainties.
Information should also be presented utilizing evidence-based
effective language, statistics, and graphic presentations. To
appropriately engage with all women, information should be
presented in multiple languages and use images and examples
for all women to feel represented and that the information
applies to them. Furthermore, due to ever-changing
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professional guidelines and recommendations, PCPs should

recommend having discussions about breast cancer screening

on a regular basis. Finally, the healthcare system should ensure

access to breast cancer screening information before and after

the clinical encounter and make point-of-care decision aids

easily accessible for clinicians to utilize with patients.

Interpersonal Clinician-Patient
Communication

All nine COM items were retained as SDM core elements.
Stakeholder consensus demonstrated the importance that
PCPs present information about breast cancer screening in
the most clear and understandable way and assess patient

Round 1 (R1) Round 2 (R2) Round 3 (R3)

What was 
fielded Outcomes

What was 
fielded Outcomes

What was 
fielded Outcomes
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26 of 32 items 
achieved 
consensus and 
deemed core 
elements of 
SDM

3 of 6 re-fielded
items achieved 
consensus and 
deemed core 
elements of SDM

32 Likert-type 
items derived 
from 
literature 
review

6 of 32 items 
failed to achieve 
consensus and 
were re-fielded 
in R2

6 items re-
fielded from 
R1

3 of 6 re-fielded 
items failed to 
achieve 
consensus,
Spearman’s 
applied, items 
dropped
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s

14 of 16 new 
items achieved 
consensus and 
deemed core 
elements of SDM

1 of 2 items 
achieved 
consensus and 
deemed core 
element of 
SDM

5 open-ended 
items give 
panelists 
opportuni�es 
to suggest any 
number of 
new items for 
R2

Panelists 
suggested 48 
new items, 32 
of which were 
excluded. 16 
items are 
fielded as 
Likert-type 
items in R2

16 new Likert-
type items 
derived from 
panelists’ R1 
sugges�ons

2 of 16 new 
items failed to 
achieve 
consensus and 
were re-fielded 
in R3

2 items re-
fielded from 
R2

1 of 2 items 
failed to 
achieve 
consensus, 
Spearman’s 
applied, item 
dropped

Figure 1 Schema for survey rounds.
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understanding, and that the healthcare system should offer
PCPs training in doing so. Furthermore, PCPs can facilitate
SDM through demonstrating their genuine caring and con-
cern, and that they are listening and knowledgeable. Core
SDM elements in breast cancer screening should include
helping the patient decide at what age to initiate and how often
to conduct screening. Overall, PCPs should communicate
without persuasion.

Framework of the Decision

Thirteen of the 14 FD items were retained as core SDM
elements. PCPs need to set up a framework for SDM that
includes informing the patient there is a decision to make,

describing the nature of the decision and discussing the pa-
tient’s role in this process. SDM should include discussion of
the patient’s relevant values and preferences in general and
specific to breast cancer screening. PCPs should be sensitive to
a patient’s cultural beliefs and behaviors, as well as logistical
and cost factors that impact decision-making regarding breast
cancer screening. Furthermore, the healthcare system needs to
encourage patients to be assertive in communicating with their
PCP, and PCPs need to accept that a woman’s informed
decision may not be the one that reduces risk. Additionally,
workflow practices need to afford PCPs time for engaging in
SDM and a means of documenting a patient’s values, prefer-
ences, and decision.

Table 2 Items That Achieved Consensus in Round 1 and Were Deemed Core Elements of SDM for Breast Cancer Screening. Each Cell Shows
Percentage and Number (in Parentheses) of Panelists That Selected Either Very or Extremely Important

Item Women 40–49 PCPs HDSs Total

a. Items that achieved consensus aligned with the theme information delivery and patient education (ID)
PCPs should tell women that their risk of breast cancer is based on their

personal risk factors.
100% (10/10) 100% (10/10) 100% (7/7) 100% (27/27)

PCPs should identify and explain a woman’s personal breast cancer risk factors. 100% (10/10) 100% (10/10) 100% (7/7) 100% (27/27)
PCPs should correct any misunderstandings a woman may have about

information they provide about mammography for breast cancer screening.
100% (10/10) 100% (10/10) 100% (7/7) 100% (27/27)

PCPs should tell a woman the benefits of having mammography screening. 100% (10/10) 100% (10/10) 100% (7/7) 100% (27/27)
PCPs should tell a woman the risks of having mammography screening. 100% (10/10) 100% (10/10) 100% (7/7) 100% (27/27)
PCPs should tell women that screening could reduce the risk of negative

outcomes (cancer getting worse, death) if they develop breast cancer by giving
them options to seek treatment.

100% (10/10) 90% (9/10) 100% (7/7) 96.3% (26/27)

PCPs should tell women that not screening could increase the risk of negative
outcomes (cancer getting worse, death) if they develop breast cancer.

90% (9/10) 100% (10/10) 100% (7/7) 96.3% (26/27)

PCPs should explain that information relating to risk has uncertainties and is not
a guarantee.

70% (7/10) 100% (10/10) 100% (7/7) 88.9% (24/27)

PCPs should tell a woman the benefits of not having mammography screening. 80% (8/10) 90% (9/10) 100% (7/7) 88.9% (24/27)
Healthcare systems should use language and word choice when presenting

information about mammography and breast cancer risk that research has shown
to be the most effective for aiding women’s understanding.

90% (9/10) 80% (8/10) 100% (7/7) 88.9% (24/27)

PCPs should present both sides of the decision to have mammography or not
and not try to persuade.

80% (8/10) 100% (10/10) 86% (6/7) 88.9% (24/27)

PCPs should tell a woman the risks of not having mammography screening. 80% (8/10) 100% (10/10) 86% (6/7) 88.9% (24/27)
PCPs and women should discuss the alternatives to mammography screening. 90% (9/10) 90% (9/10) 86% (6/7) 88.9% (24/27)
PCPs should tell a woman the risks of overtreatment. 70% (7/10) 100% (10/10) 86% (6/7) 85.2% (23/27)
Healthcare systems should present statistics regarding mammography and breast

cancer risk in a manner that research has shown to be the most effective for
aiding women’s understanding.

90% (9/10) 60% (6/10) 100% (7/7) 81.5% (22/27)

b. Items that achieved consensus aligned with the theme interpersonal clinician-patient communication (COM)
PCPs should present information regarding mammography and breast cancer in

the most clear and understandable way.
100% (10/10) 100% (10/10) 100% (7/7) 100% (27/27)

PCPs should check with a woman to make sure she understands the
information.

90% (9/10) 100% (10/10) 100% (7/7) 96.3% (26/27)

PCPs should express genuine care and concern for the woman. 90% (9/10) 100% (10/10) 100% (7/7) 96.3% (26/27)
PCPs should present both sides of the decision to have mammography or not

and not try to persuade.
80% (8/10) 100% (10/10) 86% (6/7) 88.9% (24/27)

c. Items that achieved consensus aligned with the theme of framework of the decision (FD)
PCPs should act with sensitivity to cultural beliefs and behaviors. 100% (10/10) 100% (10/10) 100% (7/7) 100% (27/27)
PCPs should tell women there is a decision to make about breast cancer

screening.
90% (9/10) 100% (10/10) 100% (7/7) 96.3% (26/27)

PCPs and women should discuss a woman’s role in decision-making. 90% (9/10) 100% (10/10) 100% (7/7) 96.3% (26/27)
PCPs and women should discuss a woman’s values with regard to a screening

mammogram.
70% (7/10) 100% (10/10) 100% (7/7) 88.9% (24/27)

PCPs and women should discuss a woman’s preferences with regard to a
screening mammogram.

70% (7/10) 100% (10/10) 100% (7/7) 88.9% (24/27)

PCPs should accept that a woman’s informed decision on her own care may not
necessarily be one that reduces risk.

70% (7/10) 100% (10/10) 100% (7/7) 88.9% (24/27)

PCPs and women should discuss the nature of the decision to be made (whether
and how often to use mammography for breast cancer screening).

80% (8/10) 80% (8/10) 100% (7/7) 85.2% (23/27)

PCPs and women should discuss a woman’s personal values and preferences in
general.

70% (7/10) 100% (10/10) 86% (6/7) 85.2% (23/27)
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DISCUSSION

This research has demonstrated a consensus among a panel of
women aged 40–49, PCPs, and HDSs on what constitutes
SDM in the context of clinical deliberations when contemplat-
ing the use of mammography for breast cancer screening.

Forty-four of the 48 items (91.7%) presented to panelists were
accepted as core elements of SDM. Of these 48 items, several
achieved unanimous consensus across stakeholder groups.
Because of the high overall acceptance rate, all three thematic
categories—information delivery and patient education,

Table 3 Items That Achieved Consensus in Round 2 and Were Deemed Core Elements of SDM for Breast Cancer Screening. Each Cell Shows
Percentage and Number (in Parentheses) of Panelists That Selected Either Very or Extremely Important

Round 1 Round 2

Item Women
40–49

PCPs HDSs Total Women
40–49

PCPs HDSs Total

a. Items that achieved consensus aligned with the theme information delivery and patient education (ID)
Healthcare systems should ensure women have

access to the amount of information about
mammography screening that they want, both
before and after clinic visits.

90%
(9/10)

100%
(10/10)

100%
(5/5)

96%
(24/25)

Healthcare systems should make point-of-care
decision aids easily accessible for clinicians to use
with women during consultations about mammog-
raphy screening.

90%
(9/10)

90%
(9/10)

100%
(5/5)

92%
(23/25)

Healthcare systems should use graphic
representations regarding mammography and breast
cancer risk that research has shown to be the most
effective for aiding women’s understanding.

60%
(6/10)

70%
(7/10)

100%
(7/7)

74%
(20/27)

100%
(10/10)

80%
(8/10)

100%
(5/5)

92%
(23/25)

Healthcare systems should present images and
information about screening mammography and
breast cancer risk in ways that women from all
walks of life can see themselves in the images and
feel the information applies to them.

90%
(9/10)

90%
(9/10)

100%
(5/5)

92%
(23/25)

Healthcare systems should make information
regarding mammography for breast cancer
screening available in multiple languages.

100%
(10/10)

100%
(10/10)

60%
(3/5)

92%
(23/25)

PCPs should tell women how their personal risk of
breast cancer compares to the general population.

40%
(4/10)

80%
(8/10)

86%
(6/7)

66.7%
(18/27)

70%
(7/10)

90%
(9/10)

100%
(5/5)

84%
(21/25)

Because expert groups such as the US Preventive
Services Task Force and the American Cancer
Society change their recommendations on what age
to begin mammography screening and how
frequently to be screened over time, PCPs should
recommend that women discuss the decision about
whether to have mammography screening with their
PCPs on a regular basis.

80%
(8/10)

70%
(7/10)

100%
(5/5)

80%
(20/25)

b. Items that achieved consensus aligned with the theme interpersonal clinician-patient communication (COM)
PCPs should show a woman they are listening. 100%

(10/10)
100%
(10/10)

100%
(5/5)

100%
(25/25)

PCPs should show a woman they are
knowledgeable.

100%
(10/10)

100%
(10/10)

100%
(5/5)

100%
(25/25)

PCPs should help a woman decide at what age to
begin screening.

90%
(9/10)

90%
(9/10)

100%
(5/5)

92%
(23/25)

PCPs should help a woman decide how often to
get screened.

90%
(9/10)

80%
(8/10)

100%
(5/5)

88%
(22/25)

Healthcare systems should train PCPs to provide
clear explanations to women about the risks and
benefits of mammography screening.

100%
(10/10)

70%
(7/10)

100%
(5/5)

88%
(22/25)

c. Items that achieved consensus aligned with the theme of framework of the decision (FD)
Healthcare systems should have workflow

practices that allow PCPs to spend enough time
with women in clinic visits.

100%
(10/10)

100%
(10/10)

80%
(4/5)

96%
(24/25)

Healthcare systems should encourage women to be
assertive when they communicate with their PCP.

90%
(9/10)

60%
(6/10)

86%
(6/7)

77.8%
(21/27)

100%
(10/10)

80%
(8/10)

100%
(5/5)

92%
(23/25)

PCPs should recognize that logistical issues such
as taking time off work and traveling to a clinic for
screening may factor in to a woman’s decision to
get screened.

70%
(7/10)

90%
(9/10)

100%
(5/5)

84%
(21/25)

PCPs should recognize that a woman’s ability to
afford mammography screening may factor in to her
decision to get screened.

80%
(8/10)

90%
(9/10)

80%
(4/5)

84%
(21/25)

Healthcare systems should have workflow
practices that allow PCPs to document women’s
values and preferences and their decision about
whether to have mammography screening.

70%
(7/10)

80%
(8/10)

100%
(5/5)

80%
(20/25)
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interpersonal clinician-patient communication, and framework
of the decision—received the support of our panelists in nearly
equal measure.
Our research begins to provide the guidance missing from

the USPSTF recommendation to use SDM to help women
decide about screening mammography in their 40s. A large
portion of the items accepted by our panelists as core elements
of SDM (29 of 44) were derived from a scientific literature
review.17 Our panelists have therefore affirmed SDM princi-
ples as found in the literature. In addition, by inviting panelists
to suggest items for other panelists to consider, and by achiev-
ing consensus on those suggested items in subsequent rounds,
our panelists identified several core elements of SDM not
found in the empirical literature, spanning across the thematic
categories of information delivery and patient education,
framework of the decision, and interpersonal clinician-
patient communication.
As summarized in the “INTRODUCTION” section, re-

search has demonstrated the shortcomings in shared
decision-making in cancer screening, particularly for breast
cancer.9–12, 22–24 Each of these shortcomings was represented
in our study by an identified core element for breast cancer
SDM: PCPs should tell patients they have a choice; PCPs
should tell patients about the risks and benefits of screening,
as well as for alternatives; and PCPs should discuss the

patient’s values and preferences. Clinician concerns identified
in our earlier research13 were represented by identified SDM
core elements that the healthcare system should have
workflow practices that allow PCPs enough timewith patients,
should train PCPs to provide clear explanations about risks
and benefits of screening options, and have point-of-care
decision aids accessible to PCPs to facilitate SDM. This fur-
ther supports the value of the core elements identified in the
study and the critical need for interventions to facilitate SDM
at the point of care and within the broader healthcare system.

Practice Implications

There is an abundance of scientific evidence documenting the
effectiveness of SDM as a means to better align clinical
knowledge and patient values and preferences when consid-
ering breast cancer screening. Many professionals feel
underequipped in the face of the complexity of the conversa-
tion and do not know how to effectuate SDM within the
clinical interaction.25 The core elements established by this
Delphi will help guide professionals in their effort to support
patients in the SDM process of making informed healthcare
choices. Box 1 provides a concise summary of the core ele-
ments specific to the fundamental role clinicians play in mam-
mography shared decision-making. It also provides a yardstick
with which to measure quality of mammography shared deci-

Table 4 Items That Achieved Consensus in Round 3 and Were Deemed Core Elements of SDM for Breast Cancer Screening. Each Cell Shows
Percentage and Number (in Parentheses) of Panelists That Selected Either Very or Extremely Important

Round 1 Round 2 Round 3

Item (theme) Women
40–49

PCPs HDSs Total Women
40–49

PCPs HDSs Total Women
40–49

PCPs HDSs Total

PCPs should tell
women that expert
groups such as the US
Preventive Services
Task Force and the
American Cancer
Society differ in their
recommendations on
what age to begin
mammography
screening and how
frequently to be
screened. (information
delivery and patient
education)

50%
(5/10)

80%
(8/10)

100%
(5/5)

72%
(18/25)

80%
(8/10)

90%
(9/10)

100%
(5/5)

88%
(22/25)

Table 5 Items That Achieved Unanimous (100%) Consensus for High Importance

Item Source Theme

PCPs should tell women that their risk of breast cancer is based on their personal risk factors. Lit ID
PCPs should identify and explain a woman’s personal breast cancer risk factors. Lit ID
PCPs should correct any misunderstandings a woman may have about information they
provide about mammography for breast cancer screening.

Lit ID

PCPs should tell a woman the benefits of having mammography screening. Lit ID
PCPs should tell a woman the risks of having mammography screening. Lit ID
PCPs should present information regarding mammography and breast cancer in the most
clear and understandable way.

Lit COM

PCPs should act with sensitivity to cultural beliefs and behaviors. Lit FD
PCPs should show a woman they are listening. Panel (women 40–49) COM
PCPs should show a woman they are knowledgeable. Panel (women 40–49) COM
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sion-making, which is important if we are to identify the gaps
in clinician delivery of shared decision-making and the train-
ing needed to assure quality. One notable challenge in the
delivery of quality SDM counseling is the availability of

adequate time in a patient visit. The availability of clear
guidelines will enable clinicians to streamline the visit and
emphasize the most important elements of breast cancer
screening SDM.

Table 6 Items That Failed to Achieve Consensus

Round 1 Round 2 Round 3

Item (theme) Women
40–49

PCPs HDSs Total Women
40–49

PCPs HDSs Total Women
40–49

PCPs HDSs Total

PCPs should explain
the process of getting
a screening
mammogram.
(information delivery
and patient
education)

70%
(7/10)

70%
(7/10)

57%
(4/7)

66.7%
(18/27)

70%
(7/10)

60%
(6/10)

100%
(5/5)

72%
(18/25)

PCPs should avoid
paying too much
attention to data.
(information delivery
and patient
education)

10%
(1/10)

30%
(3/10)

14%
(1/7)

18.5%
(5/27)

20%
(2/10)

0%
(0/10)

0%
(0/5)

8%
(2/25)

PCPs and women
should discuss the
costs of
mammography
screening.
(information delivery
and patient
education)

60%
(6/10)

50%
(5/10)

60%
(3/5)

56%
(14/25)

70%
(7/10)

50%
(5/10)

80%
(4/5)

64%
(16/25)

Healthcare systems
should prepare
women for the
discussion with their
PCP before the
appointment.
(framework of the
decision)

70%
(7/10)

40%
(4/10)

57%
(4/7)

55.6%
(15/27)

80%
(8/10)

50%
(5/10)

80%
(4/5)

68%
(17/25)

Box 1 Fundamental roles for clinicians in mammography shared decision-making

Establish trust and rapport:
• Express genuine care and concern for the woman, show themselves to be knowledgeable, demonstrate good listening, and act with sensitivity to cultural beliefs and

behaviors.
Consider personal risk:
• Tell women that their risk of breast cancer is based on their personal risk factors.
• Help women identify their personal breast cancer risk factors and how their risk compares to the general population.

Acknowledge the decision process:
• Inform a woman that experts differ in their recommendations on what age to begin mammography screening and how frequently to be screened.
• Explain to the woman there is a decision to be made about breast cancer screening and discuss her role in decision-making.

Address potential harms and benefits:
• Inform women of the potential benefits and harms of both having and not having mammography screening, including:
(a) screening could reduce the risk of negative outcomes (cancer getting worse, death) if she develops breast cancer by giving her options to seek treatment;
(b) not screening could increase the risk of negative outcomes (cancer getting worse, death) if she develops breast cancer;
(c) the risks of overtreatment.

• Explain that information relating to risk has uncertainties and is not a guarantee.
Provide alternatives:
• Discuss the alternatives to mammography screening.

Clarify information:
• Present information regarding breast cancer screening in the most clear and understandable way.
• Check with a woman to make sure she understands the information and correct any misunderstandings she may have.

Guide timing and frequency of screening:
• Help a woman decide at what age to begin and how often to get screening.
• Discuss this decision on a regular basis because screening recommendations change frequently.

Remain unbiased:
• Be non-persuasive in presenting both sides of the mammography decision and accept that a woman’s informed decision may not necessarily be one that reduces

risk.
Identify values and preferences:
• Discuss a woman’s personal values and preferences in general and regarding screening mammogram.
• Recognize that financial and logistical issues (e.g., taking time off work, need for childcare) may factor in to a woman’s decision to get screened.
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This Delphi study highlights both the importance of ad-
dressing benefits and harms of mammography and the key role
that individual risk assessment has on a woman’s choice about
breast cancer screening when guidelines conflict. Clinicians
can effectively communicate with patients by establishing
trust, providing clear information, and remaining unbiased.
Remaining unbiased is predicated on the ability to convey
benefits and harms of mammography screening, and alterna-
tives to screening, in a clear and factual manner, without
adding any persuasive language. Acknowledging a woman’s
personal values and preferences about cancer screening as well
as potential barriers to screening mammography will contrib-
ute greatly to an effective shared decision-making conversa-
tion. An additional point addresses the actual process of get-
ting screened. Clinicians are advised to acknowledge the
actual decision process, potential timing of screening and
potential alternatives to mammography screening.
Our Delphi aimed to identify core SDM elements via con-

sensus among three stakeholder groups: women aged 40–49,
PCPs, and HDSs. While beyond the scope of the current
analysis, it is noteworthy that some items demonstrated stake-
holder group discrepancies in endorsement of importance, a
phenomenon also clearly shown in the literature.13, 26 For the
majority of these items, the overall outcome to retain or drop
the item was consistent with the overall majority. However,
one item, “healthcare systems should prepare women for the
discussion with their PCP before the appointment,” was
dropped due to low PCP endorsement despite the majority of
panelists’ ratings of high importance. These findings warrant
further elucidation and consideration for system-level impli-
cations, which will be the focus of a separate manuscript.
Our study is similar to research efforts that have used the

Delphi technique to identify stakeholder consensus on core
elements or features of public health initiatives or health
services, including counseling measures to prevent pediatric
injuries,27 fall prevention programming,28 and a framework to
evaluate the quality of patient decision aids.29 Our study
establishes stakeholder consensus for SDM regarding mam-
mography for women in their 40s. In this way, our research
builds on literature that has sought to articulate general prin-
ciples of SDM,30 determine the skills required on the part of
healthcare practitioners to achieve SDM,31, 32 establish a SDM
model for clinical practice,6 and provide specific SDM prin-
ciples to guide clinical discussions about mammography for
breast cancer screening.

Strengths and Limitations

This study has notable strengths. First, invited panelists in-
cluded equal representation of women aged 40–49, PCPs, and
HDSs. This approach was taken to include the viewpoints of
key stakeholder groups. However, the downside of this ap-
proach was that disagreements within groups were masked
and responses between groups were averaged. Second, the
Delphi method forms an opportunity for anonymous sharing

of opinions and promotes an environment where all voices
contribute equally to consensus formation. The disadvantage
of the Delphi technique, however, is the possibility of attrition
over multiple survey rounds. In our case, only seven of the 10
invited HDSs participated in round one of the survey. Of these
seven, only five HDSs participated in survey rounds two and
three. HDSs’ viewpoints were therefore underrepresented.
Patient and clinician panelists may not be representative of

their respective general groups due to their prior affiliation
with the project. Their motivation for participation may result
from prior interest or bias toward breast cancer screening and/
or shared decision-making. Alternatively, early involvement in
the project may have increased their information or potential
bias regarding breast cancer screening. Additionally, all of our
PCPs and patients were from the Madison, WI, area. Half of
the HDSs dropped out of the study, which may limit geo-
graphic diversity, thereby causing bias in the results.
Another conceivable weakness is that we asked panelists to

rate the criteria considering the “importance” of the criterion
for SDM. A more comprehensive study would have consid-
ered features such as feasibility and measurability.29, 33 This
approach was taken in an effort to diminish burden for panel-
ists and thereby increase response rates to the extent
possible.15

CONCLUSION

The core elements described in this study are considered
essential to advance the goal of operationalizing SDM for
breast cancer screening. Several consensus items looked to
healthcare systems to support SDM, including information
about how to get a mammogram and provision of adequate
time in a visit. This concept underscores the idea that SDM has
implications beyond the relationship between the patient and
clinician. Future research to develop methods to quantify,
determine order of prioritization, and understand the plausi-
bility of incorporating these core elements within a clinical
interaction can lead to a more comprehensive integration of
SDM into breast cancer screening decision support tools.
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