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Background. Shared decision making (SDM) has long been advocated as the preferred way for physicians and men
with prostate cancer to make treatment decisions. However, the implementation of formal SDM programs in routine
care remains limited, and implementation outcomes for disadvantaged populations are especially poorly described.
We describe the implementation outcomes between academic and county health care settings. Methods. We adminis-
tered a decision aid (DA) for men with localized prostate cancer at an academic center and across a county health
care system. Our implementation was guided by the Consolidated Framework for Implementation Research and the
Reach, Effectiveness, Adoption, Implementation, and Maintenance framework. We assessed the effectiveness of the
DA through a postappointment patient survey. Results. Sites differed by patient demographic/clinical characteristics.
Reach (DA invitation rate) was similar and insensitive to implementation strategies at the academic center and
county (66% v. 60%, P = 0.37). Fidelity (DA completion rate) was also similar at the academic center and county
(77% v. 80%, P = 0.74). DA effectiveness was similar between sites, except for higher academic center ratings for
net promoter for the doctor (77% v. 37%, P = 0.01) and the health care system (77% v. 35%, P = 0.006) and
greater satisfaction with manner of care (medians 100 v. 87.5, P = 0.04). Implementation strategies (e.g., faxing of
patients’ records and meeting patients in the clinic to complete the DA) represented substantial practice changes at
both sites. The completion rate increased following the onset of reminder calls at the academic center and the cre-
ation of a Spanish module at the county. Conclusions. Successful DA implementation efforts should focus on patient
engagement and access. SDM may broadly benefit patients and health care systems regardless of patient demo-
graphic/clinical characteristics.
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Introduction

Shared decision making (SDM) has come to represent a
paradigm of patient-centered, evidence-based care in
which both physician and patient work together to
decide on a preferred treatment.1,2 Specifically, SDM
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occurs when a patient’s values and preferences are identi-
fied and integrated with evidence to inform treatment
choice and achieve personal goals.3,4 In practice, this
often occurs through the use of decision aids (DAs), elec-
tronic or paper tools intended to foster the uptake and
implementation of SDM.5 Much evidence supports the
benefits of SDM in increasing knowledge, clarifying val-
ues, and decreasing decisional conflict for patients.5,6

SDM has been heralded at the highest levels of health
policy, including in the Affordable Care Act.7,8 But
despite this promise, widespread implementation of
SDM has lagged in routine care.9–12

Prostate cancer treatment is an especially suitable ave-
nue for SDM. First, prostate cancer treatment is prefer-
ence sensitive.13 Treatments for prostate cancer, including
prostatectomy, brachytherapy, and external-beam radio-
therapy, are similarly efficacious, but each brings distinct
quality-of-life changes.14,15 Therefore, individual patient
preferences are critical in informing optimal treatment
decisions for men with this diagnosis. Furthermore, men
with low-risk prostate cancer are at risk of overtreatment
with surgery or radiotherapy.16 This evidence has led the
American Urological Association, American Society for
Radiation Oncology, and Society of Urologic Oncology
to jointly endorse SDM in caring for patients with clini-
cally localized prostate cancer.17 However, broad imple-
mentation efforts that can succeed in multiple care
settings and that are scalable remain limited.

One question regarding SDM is whether minority and
nonminority patients experience DAs differently. Studies
have shown that minorities tend to receive care in
resource-constrained public and safety net hospitals.18–20

Racial and ethnic minorities are known to have higher
rates of incidence and death from chronic diseases such
as cancer, heart disease, and diabetes.21 In addition,
minority populations experience less access to health care
resources and, on average, have lower rates of health

literacy.22–24 Life expectancy is also shorter in minority
and disadvantaged populations. For prostate cancer spe-
cifically, black men have higher rates of disease incidence
and mortality when compared with white men.25,26 In
conjunction with communication barriers between
minority patients and nonminority physicians, these fac-
tors may lead to differences in the SDM process between
minority and nonminority patients.27,28

Previous studies about SDM in minority populations
suggest that electronic DAs increase knowledge, decrease
decisional conflict, and increase satisfaction with the
decision-making process for minority patients.29–33

Similar benefits can be found for other forms of
DAs.34,35 However, few studies about DAs have directly
compared the effects on minority versus nonminority
populations, and access to electronic platforms in disad-
vantaged populations varies widely. Evidence is also
sparse on DAs for prostate cancer treatment, as opposed
to prostate cancer screening or other health conditions.
Finally, a recent study shows that culturally targeted
DAs are no better than generic versions in increasing
decisional quality, bringing into question whether there
are any significant differences between minority and
nonminority patients with regard to the implementation
of SDM DAs.36

We conducted an implementation study to assess stra-
tegies leading to successful implementation of a previ-
ously described DA for prostate cancer (WiserCare) in 2
distinct care settings.37 We administered the DA to
patients at an academic medical center and across a pub-
lic (county) health care system and then measured deci-
sional quality through a postappointment questionnaire
to verify efficacy. We hypothesized a priori that 1) imple-
mentation science methods would identify different
implementation facilitators between the different sites
and patient populations, 2) the use of DAs would lead to
practice patterns changes, and 3) patients using DAs
would have high treatment satisfaction and low decisio-
nal conflict.

Methods

Participant Recruitment

Eligible patients were seen at an academic medical center
(UCLA Ronald Reagan Medical Center) and a county
hospital (Olive View Medical Center) from March 2019
to March 2020. To determine patients’ eligibility, men with
newly diagnosed prostate cancer in both settings were pro-
spectively screened for appropriateness. Inclusion criteria
included prostate-specific antigen (PSA) level lower than
20 ng/mL, no evidence of metastatic disease, incident
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prostate cancer without prior treatment (including on
active surveillance), no diagnosis of dementia, and abil-
ity to read English or Spanish (eligible minority patients
were predominantly Hispanic or Latino). Men with any
Gleason score were eligible if they met the above criteria.
Patients at the county hospital were patients of that
clinic or referred from geographically distinct Urology
departments across the Los Angeles County Department
of Health Services (LAC-DHS). LAC-DHS determined
that all men with incident disease should be given access
to this quality improvement project and so arranged for
transportation. LAC-DHS is the second largest public
health system in the country and includes 4 hospitals
and 20 ambulatory clinics and supports several hundred
community partner clinics.

Implementation Strategy

In implementing our DA, we used the Consolidated
Framework for Implementation Research (CFIR) to
identify potential contextual factors leading to imple-
mentation success and applied the Reach, Effectiveness,
Adoption, Implementation, and Maintenance (RE-AIM)
framework to assess implementation outcomes.38–40

Using both frameworks allowed for practical evaluation
of implementation outcomes (RE-AIM) and understand-
ing of the contextual factors influencing those outcomes
(CFIR).41

The CFIR assesses constructs in 5 domains: Inter-
vention Characteristic, Outer Setting, Inner Setting, Cha-
racteristics of Individuals, and Process.38 We assessed
these domains at the participating sites using the Model
for Understanding Success in Quality (MUSIQ) scores.42

The 6 domains of MUSIQ represent organizational capa-
cities that generally align with CFIR constructs: QI
Team (9–63 total), Microsystem (4–28 total), QI Support
(2–14 total), Organization (6–42 total), Environment (2–
14 total), and Other (1–7 total), with a higher total score
on the 24 items indicating a higher likelihood of success-
ful implementation.42 MUSIQ is a practical, organiza-
tional self-assessment for anticipating and mitigating
potential implementation barriers.

We used the RE-AIM framework to evaluate imple-
mentation of our DA. The RE-AIM framework evalu-
ates an intervention’s potential for dissemination and
impact on public health through 5 key criteria: Reach,
Effectiveness, Adoption, Implementation, and Main-
tenance.39 We operationalized the reach of our DA as
the invitation rate (the number of patients identified and
invited divided by the eligible number of patients) and
the effectiveness of the DA as the completion rate (fide-
lity) and its impact on clinical effectiveness measures.

RE-AIM has been successfully used to incorporate clini-
cal and community-based interventions into real-world
practice.40

Patient DA

Eligible patients were contacted via telephone and
offered the DA (WiserCare) before their clinic visit.
WiserCare is an internet-based DA that integrates high-
quality evidence with patient preferences and clinical
data and has been validated in several different set-
tings.37,43 Amenable patients at both sites were emailed a
secure link to access the DA. For patients at the county
without appropriate technology at home, a staff research
associate completed the DA with them in clinic before
their appointment. The DA educated patients about dif-
ferent treatment options for prostate cancer and used
conjoint analysis to explore treatment goals and personal
preferences. Through real-time decisional analysis in its
online interface, the DA quantified the ‘‘expected value’’
of evidence-based treatment options for prostate cancer,
using preference values as weights in the analysis. Upon
completion, the patient received an electronic report
detailing their clinical data (e.g., PSA, Gleason score,
and clinical T stage), their personal values and goals in
order of importance, and potential treatment options
ranked from highest to lowest ‘‘expected value.’’ The
report included additional educational information on
each listed treatment option, including the associated
risks and benefits. A copy of this 1-page report was
emailed to the patient’s physician before their appoint-
ment. A double-back Spanish-translated version of the
DA was available at the county, but the DA was other-
wise equivalent at both sites.44

Postappointment Questionnaire

We evaluated the DA’s effectiveness through a postap-
pointment questionnaire. After their visit, patients com-
pleted the questionnaire in the clinic or at home by
themselves. Responses were recorded on the same online
platform used to implement the DA, and questions mea-
sured the following:

1. Control Preferences Scale. The Control Preferences
Scale is an instrument widely used in decision-
making research to assess patient preferences for
their involvement in decision making regarding their
health.45 The scale ranges from less to more per-
sonal involvement.

2. Decisional Conflict. The validated Decisional
Conflict Scale measures evidence of decisional
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conflict surrounding treatment choice.45 Patients
responded ‘‘yes,’’ ‘‘probably yes,’’ ‘‘unsure,’’ ‘‘proba-
bly no,’’ and ‘‘no’’ to 16 items to calculate a score
for 5 domains: informed, values/clarity, support,
uncertainty, and effective decision. These domains
measure uncertainty in choosing between options,
with modifiable factors, such as feeling uninformed,
effectiveness of decision making, and satisfaction
with choice, contributing to uncertainty. The total
score ranges from 0 to 100, with higher scores corre-
sponding to more decisional conflict.

3. Shared Decision Making. The validated Shared
Decision Making Questionnaire (SDM-Q-9) assesses
patient perception that SDM occurred between
themselves and their clinician during the appoint-
ment and is measured on a scale between 0 and 45,
with higher scores indicating more SDM.46

4. Clinician and Institution Satisfaction/Loyalty. Net
promoter evaluates a patient’s likelihood of referring
a friend to the provider from whom they received
care and to the institution where they received care.
Patients responded ‘‘very likely,’’ ‘‘likely,’’ ‘‘neither
likely nor unlikely,’’ ‘‘unlikely,’’ or ‘‘very unlikely’’
on how likely they would be to make the referrals.
Responses were categorized as ‘‘detractor’’ (‘‘neither
likely nor unlikely,’’ ‘‘unlikely,’’ and ‘‘very unlikely’’),
‘‘passive’’ (‘‘likely’’), and ‘‘promoter (‘‘very likely’’).
The net promoter score is calculated by subtracting
the group percentage of ‘‘detractors’’ from the group
percentage of ‘‘promoters.’’ A higher net promoter
score indicates greater endorsement of the doctor or
institution.

Data Abstraction

Patient treatment preferences were assessed through the
DA. Statistical process control and Pareto charts were
generated monthly from a REDCap database to track
DA reach (how many men eligible to receive the DA
receive it) and fidelity (how many men who receive the
DA complete it). DA and postappointment question-
naire data were stored and downloadable from the DA
website.

Statistical Analysis

Statistical control charts display data over time to under-
stand and improve the behavior of a system.47,48

Implementation measures were examined in real time
to identify potential change associated with implementa-
tion strategies. We performed univariate analysis on
implementation characteristics and measures from the

postappointment questionnaire between the 2 hospital sites
using a chi-square test (or Fisher’s exact test) for categori-
cal variables and Wilcoxon rank-sum test for continuous
but nonnormally distributed variables. All tests were 2
sided with an a set at 0.05 for statistical significance. All
statistical analyses were performed using SAS 9.4.

Human Subjects Approval

This study was approved under a QI waiver by the
Institutional Review Boards at each of the participating
sites.

Results

Implementation Differences between Sites

Table 1 summarizes overall implementation outcomes at
both sites. The MUSIQ score was high at the academic
center and county (144.4/168 v. 157/168), indicating a
substantial likelihood of success for our intervention.
MUSIQ results identified potential challenges prior to
implementation (e.g., concerns from stakeholders that
DA would slow clinic) and formed the basis of later stra-
tegies after challenges arose (e.g., integration of the DA
into the electronic medical record).

There was a greater percentage of patients eligible for
the DA at the academic center than at the county (29%
v. 21%, P = 0.008). To corroborate putative differences
between the academic center and the county, we com-
pared patients’ demographic and clinical characteristics
by site. Among invited patients, there was a higher per-
centage of non-white men at the county versus the aca-
demic center (83% v. 45%, P \ 0.001) and significant
differences in clinical characteristics, including PSA,
Gleason grade group, and T stage, between men invited to
complete the DA at each site (Table 2). There were no sig-
nificant differences in demographic or clinical characteris-
tics between nonrespondents and respondents to the DA
at each site (Supplementary Table S1). A similar trend was
observed for nonrespondents and respondents to the post-
appointment questionnaire, except for a higher percentage
of Gleason grade groups 1–2 among nonrespondents at
the academic center (Supplementary Table S2).

Reach

Reach. Among eligible patients, similar percentages were
invited to complete the DA at the academic center and at
the county (66% v. 60%, P = 0.37) (Figure 1). At the
medical center, the reasons why patients were not invited
included not responding to telephone calls (44%) and
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declining to participate (20%) (Supplementary Figure S1).
At the county, most of the noninvites were primarily due
to logistical barriers (e.g., appointment scheduling with no
study coordinator available) or patients declining to partic-
ipate (33%). The percentage not invited remained near
baseline after the introduction of new strategies at both
sites.

Effectiveness

The effectiveness of our DA was captured by its fidelity
(operationalized as the DA completion rate once invited)
and impact on clinical effectiveness measures. Importantly,
our DA was shown in previous research to improve deci-
sional quality, so our reporting of its clinical effectiveness
is primarily confirmatory.37,43

Table 2 Patient Characteristics among Those Who Were Invited to Complete the Decision Aid (n = 277)

Total (n = 277) Academic Center (n = 219) LAC-DHS (n = 58) P Value

Age, median (IQR) 63 (58, 68) 64 (58, 69) 61 (49, 64) \0.001a

Race/ethnicity \0.001b

White 118 (46%) 108 (55%) 10 (17%)
Black 27 (11%) 18 (9%) 9 (16%)
Asian 22 (9%) 17 (9%) 5 (8%)
Hispanic/Latino 26 (10%) 2 (1%) 24 (41%)
Mixed 3 (1%) 2 (1%) 1 (2%)
Other 58 (23%) 49 (25%) 9 (16%)

PSA, median (IQR) 6.5 (4.6, 9.4) 6.3 (4.6, 8.7) 7.7 (4.8, 13.1) 0.049a

Gleason grade group \0.001b

1 80 (30%) 46 (22%) 34 (63%)
2 99 (38%) 87 (41%) 12 (22%)
3 51 (19%) 50 (24%) 1 (2%)
4 17 (6%) 13 (6%) 4 (7%)
5 18 (7%) 15 (7%) 3 (6%)

Clinical T stage 0.03b

T1 239 (94%) 181 (92%) 58 (100%)
T2 16 (6%) 16 (8%) 0 (0%)

IQR, interquartile range; LAC-DHS, Los Angeles County Department of Health Services; PSA, prostate-specific antigen.
bFisher’s exact test.
bWilcoxon rank-sum test.

Table 1 Implementation of the Decision Aid by Site (N = 1553)

Academic Center (n = 1213) LAC-DHS (n = 340) P Value

MUSIQ scorea

Environment 12/14 8/14
Organization 33.75/42 42/42
QI support 14/34 12/34
QI team 59.67/63 63/63
Microsystem 24/28 25/28
Other 1/7 7/7
Total 144.4/168 157/168

Implementation
Eligible (among screened) 348 (29%) 73 (21%) 0.008
Reach

Invited (among eligible) 229 (66%) 44 (60%) 0.36
Fidelity

Completed (among invited) 177 (77%) 35 (80%) 0.74
Post-MD survey completed (among DA completed) 78 (44%) 21 (60%) 0.31

DA, decision aid; LAC-DHS, Los Angeles County Department of Health Services; MUSIQ, Model for Understanding Success in Quality.
aHigher scores indicate more favorable contextual factors and a higher likelihood of QI success.
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Fidelity. The overall DA completion rate for invited
patients was similar at the academic center and the
county (77% v. 80%, P = 0.74). Notably, Figure 2
shows that the completion rate at the academic center
rose from 62% to 81% beginning October 2019, coincid-
ing with the onset of reminder calls. A similar trend was
noted at the county, from 81% to 92%, after the intro-
duction of a translated Spanish-version of the DA in
July 2019 (Figure 2). The average time patients spent on
the DA was 23 min at the academic center and 38 min at

LAC-DHS (the research coordinator met with most
patients in the clinic for DA completion at LAC-DHS.)

Table 3 summarizes postappointment questionnaire
responses from patients at both sites. Of the 212 patients
who completed the DA at both sites, 78 of 177 (44%)
responded to the postappointment questionnaire at the
academic medical center and 21 of 35 (60%) responded
at the county. Most patients had seen 1 to 2 doctors
(58%), with most seeing both urologists and radiation
oncologists (64%). Patients at both sites favored active
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Figure 2 Fidelity of the decision aid measured as the percentage completed among invited patients by site.
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Figure 1 Reach of the decision aid measured as the percentage invited among eligible patients by site.
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treatment (radical prostatectomy/radiotherapy/focal
therapy) before (46%) and after (56%) seeing their doc-
tor. There were no statistically significant differences
between the distributions of the number of doctors seen
or treatment preferences (Table 3).

Net promoter. Net promoter scores for the doctor
and health care institution were higher at the academic
center than at the county (77% v. 37%, P = 0.01; 77%
v. 35%, P= 0.006, respectively). This likely reflects insti-
tutional differences between each site rather than differ-
ences in effects of the DA itself.

Control Preference Scale. An overwhelming majority
of patients at the academic center and county indicated
‘‘My doctor and I make the decision together’’ or ‘‘I
make the decision after considering the doctor’s opinions
and advice’’ (98% v. 90%, P = 0.25).

Decisional Conflict. Overall, there was very low deci-
sional conflict in patients after using the DA and being
counseled at the academic center and the county. The
median total decisional conflict was 7 (interquartile range
[IQR] 0, 25) at the academic center and 13.3 (IQR 3.9,
29.7) at the county. We found no statistically significant
differences across total or other decisional conflict sub-
measures between the 2 sites.

Patient Satisfaction. Patient satisfaction was gener-
ally high at both sites. The median total satisfaction with
cancer care was 90.6 (IQR 78.1, 98.4) at the academic

medical center and 82.8 (IQR 68.8, 98.4) at the county.
Notably, there was a significantly higher satisfaction with
the manner of care at the academic center as compared
with the county (P = 0.04).

Shared Decision Making. SDM was high in both
groups with median scores of 36 (IQR 30, 44) at the aca-
demic center and 42 (IQR 32, 45) at the county. This did
not differ between the 2 sites (P = 0.39).

Adoption

Physicians at the academic center and county received
information about the DA’s design and goals to encour-
age adoption. Overall, 12 of 12 (100%) physicians at our
2 study sites participated in DA implementation.

Implementation

Throughout implementation of the DA, we employed a
variety of implementation strategies to increase reach
and fidelity (Figure 3). We describe these strategies
below, following recommended reporting guidelines in
the implementation science literature.49,50

1. Academic Medical Center
� Development and organization of quality moni-

toring systems: patients’ eligibility and enroll-
ment status were monitored through REDCap
starting March 2019. A full-time staff research

Figure 3 Timeline of strategies to increase reach and fidelity of the decision aid.

126 Medical Decision Making 41(2)



Table 3 Clinical Effectiveness Measures among Those Who Completed the Decision Aid (n = 99)

Academic Center
(n = 78)

LAC-DHS
(n = 21) P Value

Total no. of doctors seen after appointment 0.98a

0 4 (5%) 1 (5%)
1 27 (34%) 7 (33%)
2 17 (22%) 6 (29%)
3 14 (18%) 3 (14%)
4–10 16 (21%) 4 (19%)

Types of doctors seen after appointment 0.07a

Urologist 27 (38%) 3 (15%)
Radiation oncologist 3 (4%) 0 (0%)
Both 41 (58%) 17 (85%)

Primary treatment choice (before seeing the doctor) 0.90
Active surveillance 15 (21%) 5 (24%)
Active treatment (RP/RT/FT) 32 (45%) 10 (48%)
Unsure 24 (34%) 6 (28%)

Primary treatment choice (after seeing the doctor) 0.70a

Active surveillance 13 (19%) 6 (29%)
Active treatment (RP/RT/FT) 39 (57%) 11 (52%)
Unsure 16 (24%) 4 (19%)

Net promoter, doctor 0.01a

Promoter 58 (81%) 10 (40%)
Passive 11 (15%) 7 (35%)
Detractor 3 (4%) 3 (15%)
NPS (promoter-detractor)b 77% 37%

Net promoter, health care 0.006a

Promoter 58 (81%) 9 (45%)
Passive 11 (15%) 9 (45%)
Detractor 3 (4%) 2 (10%)
NPS (promoter-detractor)b 77% 35%

Control Preference Scale 0.25a

My doctor should make the decision for me 0 (0%) 1 (5%)
My doctor should make the decision for me after considering my
opinions and values

1 (1%) 1 (5%)

My doctor and I make the decision together 29 (40%) 8 (40%)
I make the decision after considering the doctor’s opinions and
advice

42 (58%) 10 (50%)

I make the decision based on what I believe alone 1 (1%) 0 (0%)
Decisional Conflict, median (IQR)c

Uncertainty 25 (0, 50) 12.5 (0, 41.7) 0.87d

Informed 0 (0, 25) 4.2 (0, 41.6) 0.28d

Values/clarity 0 (0, 25) 16.7 (0, 37.5) 0.10d

Support 8.3 (0, 25) 8.3 (0, 37.5) 0.31d

Effective decision 3.1 (0, 25) 0 (0, 12.5) 0.19d

Total 7 (0, 25) 13.3 (3.9, 29.7) 0.41d

Satisfaction, median (IQR)e

Care outcome 85 (75, 100) 80 (70, 97.5) 0.23d

Manner 100 (85, 100) 87.5 (72.5, 100) 0.04d

Information 100 (75, 100) 75 (70.8, 100) 0.16d

Access 83.3 (66.7, 100) 75 (66.7, 100) 0.59d

Total 90.6 (78.1, 98.4) 82.8 (68.8, 98.4) 0.23d

Shared decision making, median (IQR)f 36 (30, 44) 42 (32, 45) 0.39d

FT, focal therapy; IQR, interquartile range; LAC-DHS, Los Angeles County Department of Health Services; NPS, net promoter score; RP,

radical prostatectomy; RT, radiotherapy.
aFisher’s exact text.
bNet promoter is calculated by subtracting the percentage of detractors from the percentage of promoters.
cScores range from 0 (no decisional conflict) to 100 (extremely high decisional conflict).
dWilcoxon rank-sum test.
eScores range from 0 (extremely dissatisfied) to 100 (extremely satisfied).
fScores range from 0 (less shared decision making) to 45 (more shared decision making).
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coordinator conducted chart reviews for patients
with an appointment scheduled within 1 mo.
Chart review was conducted twice weekly to input
relevant data into REDCap. Implementation out-
comes targeted included DA reach, fidelity, and
maintenance, as this strategy enabled organized
tracking of patients and real-time identification of
implementation barriers. For example, one barrier
to DA reach was that patients in one practice were
not notified of biopsy results before their consulta-
tion. After discussion with the physician, his team
began notifying patients of biopsy results before
appointments.

� Change records systems: DA results were inte-
grated into patients’ electronic medical records
(EMRs) starting May 2019. The staff research
coordinator generated EMR invitations, which
autopopulated DA results in the patient’s chart,
as additional patients received the DA. The tar-
geted implementation outcome was the DA’s
clinical effectiveness, as results of the DA were
visible to the patients’ physicians for review
before the appointment.

� Organize implementation team meetings: frequency
of implementation team meetings increased from
monthly to weekly in July 2019. During these
meetings, the study team evaluated implementa-
tion progress, identified barriers, and proposed
relevant new strategies. All implementation out-
comes were targeted by this strategy, as new
strategies arising from discussions enhanced
overall implementation efforts. A student volun-
teer assisted with executing these strategies.

� Intervene with patients to enhance fidelity: we
began reminding patients to complete the DA in
October 2019. To integrate into the existing work-
flow, reminders were sent out by the research
coordinator following twice-weekly chart review
through phone calls to patients who had not yet
completed the DA. This targeted the fidelity of
our DA as it encouraged completion and pro-
vided troubleshooting for technical or logistical
issues faced by the patient.

� Facilitate relay of clinical data to the implemen-
tation team: in November 2019, our team began
requesting faxed medical records from patients
without existing records in our EMR. The staff
research coordinator identified these patients
through weekly chart review and provided a con-
fidential fax number through phone calls or voi-
cemail. The implementation target of this

strategy was our DA’s reach, as we were unable
to administer it to patients without first confirm-
ing eligibility in the EMR.

2. Los Angeles County Department of Health Services
� Revise professional roles: from January to

March 2019, professional roles were revised in
preparation for DA implementation: attending
called patients with biopsy results before visit,
clinic administrators arranged free transporta-
tion for eligible patients, research coordinator
offered DA to patients on active surveillance
after participating physicians became familiar
with its use, and research coordinator met patients
in clinic to assist with DA completion. These strate-
gies targeted reach and fidelity of the DA by miti-
gating technological, cultural, and socioeconomic
barriers.

� Translated DA: in July 2019, a Spanish-
translated version of the DA, created by the
implementation team, was approved by the
Institutional Review Board and made available
to patients. Patients whose primary language
was Spanish were identified during chart review
and subsequently on REDCap; the research
coordinator administered the Spanish-translated
DA electronically via email or in-person with
patients before clinic. Implementation outcomes
targeted were reach, fidelity, and clinical effec-
tiveness, as we identified a higher proportion of
Spanish-speaking patients at the county facility.

Maintenance

Our team continues to provide this DA for prostate cancer
patients at the original sites in an effort to increase the
number of patients reached and observe longitudinal
trends in response to our implementation strategies. One
site (UCLA) has committed an enterprise license for the
DA software. We believe the successful implementation of
our DA across both academic and county settings demon-
strates its long-term suitability for a variety of settings.

Discussion

Our study demonstrates the successful yet differing
implementation of a DA broadly across 2 care settings.
We implemented the DA at an academic center and a
public facility whose patients with prostate cancer differ
significantly in terms of demographic and clinical
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characteristics. The reach of our DA was stable at both
sites and nonresponsive to new implementation strate-
gies. However, the fidelity of our DA was sensitive to
implementation strategies, as the completion rate
increased following the onset of reminder calls and cre-
ation of a Spanish-translated version. Clinical effective-
ness measures were favorable with low decisional
conflict and high treatment satisfaction and were not site
dependent, except for net promoter scores and satisfac-
tion with the manner of care—both of which were higher
at the academic center. These findings are of particular
relevance to other institutions seeking to implement
SDM in a consistent and scalable manner considering its
infrequent implementation in routine care.9–12

A number of interpretations may explain our findings.
The stable invitation rate regardless of implementation
strategies suggests that the reach of our DA is not a sub-
stantial implementation barrier and may represent an upper
threshold that reflects patient preference. Identification of
eligible patients and subsequent delivery of the DA pro-
ceeds efficaciously within an established system. However,
the increase in completion rate following the onset of remin-
der phone calls and creation of a Spanish version of the
DA reiterates the importance of patient-centered efforts to
connect with patients and facilitate access and shows that
implementation efforts necessarily differ in different systems
and for disparate populations. Indeed, much of our efforts
conducting this study centered around engaging patients
and providing access to mitigate logistical and social bar-
riers at the academic center and county, efforts that were
necessary to ensure implementation fidelity. It is compelling
that both sites were similar with regard to DA benefits and
implementation measures despite substantial differences in
patient demographics and practice settings. Although other
studies have demonstrated these benefits in different envir-
onments, ours is the first to directly compare between 2 dif-
fering care settings.5,6,29–33

In addition to these findings, particularly striking are
the practice changes that accompanied implementation
of our DA, leading to a suite of ancillary benefits for
patients. By virtue of increased contact for study imple-
mentation, patients at the academic center received ear-
lier notification of their biopsy results, review of outside
medical records by research staff, and remote support
for relevant technical and logistical issues. These benefits
were particularly salient at the county. Because of chal-
lenges specific to the patient population, patients were
met in person for DA completion, provided free trans-
portation to the clinic when eligible, and offered a
Spanish version of the module to account for language
barriers. These patients also benefited from earlier

biopsy notifications, access to the DA regardless of point
of entry into LAC-DHS, and freedom in choosing where
to pursue subsequent treatment. Although these benefits
were not primarily targeted by our DA, they highlight the
value of implementing SDM in a broader context in driv-
ing institutional and organizational level improvements.51

Implementation science focuses on methods to pro-
mote the uptake of research findings into routine care.52

A number of implementation studies about SDM aids
have highlighted similar strategies to successfully increase
the reach and efficacy of different DAs.53,54 Notably, a
continuing theme in DA implementation is overcoming
obstacles related to workflow integration and buy-in
from leadership and physicians.55 Although our iterative
research processes and support from leadership at both
institutions mitigated many of these obstacles, broadly
implementing SDM aids in settings without comparable
resources, and staffing remains challenging. Recognizing
this, the National Quality Forum recently published
guidelines on 6 principles for success in their ‘‘SDM play-
book’’: promote leadership and culture; enhance patient
education and engagement; provide health care team
knowledge and training; take concrete actions; track,
monitor, and report; and establish accountability.56

Some considerations may limit the interpretation of
our findings. First, the number of patients enrolled at the
county was substantially fewer than that at the academic
center because of differences in patient populations and
health care systems. The screening and enrollment proce-
dures also differed to adapt to unique challenges at each
site. Therefore, direct comparisons with regard to clinical
effectiveness measures should be interpreted with cau-
tion. However, the primary goal of our study was to suc-
cessfully implement our DA at disparate sites and not to
compare effects on clinical measures, which have been
shown in the literature. In addition, it is important to
note that substantial efforts in the form of practice
changes and institutional collaborations were required to
successfully implement our DA. These efforts may be
prohibitive at other institutions considering limited
resources (e.g., lack of staffing for meeting patients in
person, organizing free transportation) as well as institu-
tional barriers (staffing resources required to confirm
receipt of outside records). Regarding the latter item,
many institutions already attempt to do this, as it results
in fewer ‘‘wasted’’ clinic visits for patients because of the
lack of complete clinical information for counseling.
Finally, time-dependent measures in our study such as
decisional conflict should be interpreted cautiously, as
these represent a snapshot of the patient’s feelings, which
may change with additional time after the appointment.
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Further research is needed to identify consistently suc-
cessful strategies in the dissemination and implementa-
tion of SDM aids across multiple settings. Barriers to
implementation, such as reasons for not responding to
DAs, should be identified and explicitly targeted by
implementation strategies. Given its benefits, an interest-
ing question is how to promote SDM broadly in the US
health care system without excessively burdening clini-
cians. For example, compensating providers for practi-
cing SDM may be an effective strategy considering
implementation barriers. Successful strategies identified
in the literature should be translated into policies that
reward institutions and physicians for practicing SDM
and employing DAs in their own practice. Implementation
science methods provide a mechanism for identifying these
strategies and translating research findings into impactful
practice changes.

Conclusion

Implementation of SDM aids remains uncommon in rou-
tine practice. Our findings suggest that successful imple-
mentation in disparate care settings is achievable and
may improve patients’ decisional quality and satisfaction
with their care. Other institutions and clinicians seeking
to emulate our work should focus on improving accessi-
bility and engaging with patients prior to their appoint-
ment to reach the greatest number of individuals and
ensure proper utilization of DAs. Although a great deal
of work remains to be done until appropriate application
of SDM is widespread, its potential benefits and feasibil-
ity of implementation in routine care are already evident.
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