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Abstract

IMPORTANCE How patients with atrial fibrillation (AF) and their clinicians consider cost in forming
care plans remains unknown.

OBJECTIVE To identify factors that inform conversations regarding costs of anticoagulants for
treatment of AF between patients and clinicians and outcomes associated with these conversations.
DESIGN, SETTING, AND PARTICIPANTS This cohort study of recorded encounters and participant
surveys at 5 US medical centers (including academic, community, and safety-net centers) from the
SDM4AFib randomized trial compared standard AF care with and without use of a shared decision-
making (SDM) tool. Included patients were considering anticoagulation treatment and were
recruited by their clinicians between January 30, 2017, and June 27, 2019. Data were analyzed
between August and November 2019.

MAIN OUTCOMES AND MEASURES The incidence of and factors associated with cost
conversations, and the association of cost conversations with patients’ consideration of treatment
cost burden and their choice of anticoagulation.

RESULTS A total of 830 encounters (out of 922 enrolled participants) were recorded. Patients'
mean (SD) age was 71.0 (10.4) years; 511 patients (61.6%) were men, 704 (86.0%) were White, 303
(40.9%) earned between $40 000 and $99 999 in annual income, and 657 (79.2%) were receiving
anticoagulants. Clinicians’ mean (SD) age was 44.8 (13.2) years; 75 clinicians (53.2%) were men, and
111 (76%) practiced as physicians, with approximately half (69 [48.9%]) specializing in either internal
medicine or cardiology. Cost conversations occurred in 639 encounters (77.0%) and were more likely
in the SDM arm (378 [90%] vs 261 [64%]; OR, 9.69; 95% Cl, 5.77-16.29). In multivariable analysis,
cost conversations were more likely to occur with female clinicians (66 [47%]; OR, 2.85; 95% Cl, 1.21-
6.71); consultants vs in-training clinicians (113 [75%]; OR, 4.0; 95% Cl, 1.4-11.1); clinicians practicing
family medicine (24 [16%]; OR, 12.12; 95% Cl, 2.75-53.38]), internal medicine (35 [23%]; OR, 3.82;
95% Cl, 1.25-11.70), or other clinicians (21[14%]; OR, 4.90; 95% Cl, 1.32-18.16) when compared with
cardiologists; and for patients with an annual household income between $40 000 and $99 999
(249 [82.2%]; OR, 1.86; 95% Cl, 1.05-3.29) compared with income below $40 000 or above

$99 999. More patients who had cost conversations reported cost as a factor in their decision (244
[89.1%] vs 327 [69.0%]; OR 3.66; 95% Cl, 2.43-5.50), but cost conversations were not associated
with the choice of anticoagulation agent.

(continued)

ﬁ Open Access. This is an open access article distributed under the terms of the CC-BY License.

Key Points

Question What factors contribute to
cost conversations about
anticoagulation treatment between
patients with atrial fibrillation and their
clinicians, and what outcomes are

associated with these conversations?

Findings In this cohort study of 830
audiovisual recordings of encounters
and participant surveys from a
randomized trial comparing atrial
fibrillation care with and without a
shared decision-making (SDM) tool, cost
conversations were associated with the
use of an SDM tool, with middle-
income patients, and with consultations
conducted by female primary care staff
clinicians. Cost conversations were
associated with patients’ decision-
making processes but not final
treatment choice.

Meaning These findings suggest that
SDM tools may inform efforts to
promote cost conversations in practice,
an important consideration when
increasing costs of care are being passed
on to patients.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE Cost conversations were common, particularly for middle-
income patients and with female and consultant-level primary care clinicians, as well as in encounters
using an SDM tool; they were associated with patients’ consideration of treatment cost burden but
not final treatment choice. With increasing costs of care passed on to patients, these findings can
inform efforts to promote cost conversations in practice.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT02905032

JAMA Network Open. 2021;4(7):e2116009. doi:10.1001/jamanetworkopen.2021.16009

Introduction

Atrial fibrillation (AF) affects over 5 million people in the US."? AF may reduce the quality and
duration of life, particularly by increasing the risk of devastating thromboembolic strokes, and it
accounts for over $25 billion a year in health care costs, mostly from preventable thromboembolic
strokes.? Use of oral anticoagulants, warfarin, and non-vitamin K antagonists or direct oral
anticoagulants (DOACs) prevents strokes in patients with AF. Yet up to half of all patients with AF do
not receive oral anticoagulants,* and of those who do initiate treatment, 30% to 50% will
discontinue therapy within the first 12 months.>®

Treatment costs burden patients directly, whether through out-of-pocket costs such as
deductibles, copayments, and coinsurance for those who are insured, or the total cost of medications
for those that are not insured. With 1in 3 patients having trouble paying their medical bills,” delays,
avoidance of care, and nonadherence expose patients to the risk of preventable strokes.*®

Still, cost conversations occur infrequently in practice: only 1in 3 clinicians report ever having
such conversations with their patients.® Cost conversations should be part of the work patients and
clinicians do to co-create sensible and feasible treatment programs, work that is often called shared
decision-making (SDM). Addressing the cost of treatment options at the point of prescription can
result in feasible care, lessening the need for future discovery and remediation of cost-related
adherence issues. These cost conversations during the clinical encounter may enable patients to
make choices more closely aligned with their personal financial circumstances and preferences.
Except for 2 studies, one in surgical patients'® and another in patients with several medical
conditions," there is limited research on the ability of SDM tools to promote and support
conversations about treatment costs.

Current guidelines suggest the use of DOACs over warfarin' because DOACs are somewhat
safer' and do not need regular blood draws for International Normalized Ratio (INR) monitoring.
1415 partly accounting for the
low initiation and adherence rates to DOACs.'®"® On the other hand, warfarin entails indirect costs
such as time and travel for INR testing, costs of laboratory tests, etc.

In the SDM4AFib multicenter trial, we demonstrated that using an SDM conversation tool
designed for use during the clinical encounter improved aspects of SDM quality and clinician

However, DOACs are more expensive to patients relative to warfarin,

satisfaction.' This SDM tool included information on the direct annual cost estimates of each
treatment option presented to patients. To the extent that the tool highlighted cost (among other
patient important issues such as bleeding risk, etc), the SDM tool may have encouraged cost
conversations. The present secondary analysis sought to assess the association of using this effective
SDM tool with (1) the incidence of cost conversations between patients with AF and their clinicians
and (2) patient, clinician, and encounter factors associated with their occurrence; we also sought to
estimate the degree to which these cost conversations were associated with the choice of
anticoagulation agent.
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Methods

Study Design

This is a secondary analysis of audiovisual recordings of clinical encounters and patient surveys
obtained during the conduct of the Shared Decision Making for Atrial Fibrillation (SDM4AFib) trial, an
encounter-randomized multicentered trial comparing standard care with and without the use of an
SDM encounter tool. The trial protocol and its primary outcomes have been published elsewhere
(trial protocol available in Supplement 1).'>2 Institutional review boards at the coordinating center
(ie, the Mayo Clinic) and at participating sites approved all trial procedures. Specifically, recordings
took place when both patients and clinicians gave written informed consent. This study followed the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline for observational studies.

Setting and Participants

The trial took place in 5 (academic, community, and safety-net) medical centers in the Midwest (3),
Alabama (1), and Mississippi (1). The practice settings within these centers included emergency
departments, outpatient safety-net facilities, primary care and cardiology clinics, and inpatient
hospital services. Participants included patients and clinicians. Adult patients (ie, at least age 18
years) were eligible if they had a diagnosis of nonvalvular AF, were at high risk of a thromboembolic
event (ie, had a CHA,DS,-VASc [congestive heart failure, hypertension, age 75 years or older,
diabetes, stroke or transient ischemic attack, vascular disease, age 65 to 74 years, sex] score of 1or
greater in men and 2 or greater in women), and were able to read and understand the informed
consent document. Patients were enrolled into 2 cohorts: a start cohort including patients new to
anticoagulation and a review cohort of patients receiving ongoing anticoagulation. All clinicians at the
participating medical centers who regularly had conversations with patients with AF about
anticoagulation were eligible for participation. Clinicians completed a baseline survey at the time of
study enrollment. Data were collected from both patients and clinicians immediately following the
clinical encounter: the postencounter survey captured patient demographics, health literacy,
subjective numeracy, and medication and treatment outcomes.

Intervention

The Anticoagulation Choice SDM encounter tool?' first provides the patient's tailored stroke risk at 1
or 5 years with and without anticoagulation using the CHA,DS,-VASc score. Then, the tool compares
treatment options by patient-important issues, such as medication use, risk of bleeding (using the
HAS-BLED [hypertension, abnormal kidney or liver function, stroke, bleeding, labile international
normalized ratio, elderly age {over 65 years}, and drug of alcohol use] estimator),?? the need for
periodic monitoring, reversibility, and estimated out-of-pocket costs. Data from a public web service
were used to offer cost estimates for each treatment option.?® A systematic review was the source
of estimates of the cost of monitoring the INR to adjust warfarin doses?* (eFigure in Supplement 2).

Outcomes
The outcome for this secondary analysis was the occurrence of a cost conversation in the encounter.
Examples of cost conversations included any statement or verbal exchange between clinician and
patient or caregiver about cost or other financial considerations surrounding anticoagulation agents,
including indirect costs, insurance-related costs and offers of financial assistance. This conversation
could be brief (eg, mere mention of costs being important) or lengthy (eg, extensive discussion on
patient possibly entering the Medicare Part D “"donut hole" if the patient did not have supplemental
drug coverage). Cost conversations could take place altogether during the consultation or take place
intermittently throughout the encounter.

Two reviewers, after training and documentation of reliability, worked independently to
ascertain whether or not a cost conversation occurred. Chance-adjusted inter-rater reliability (using
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Lin's concordance correlation coefficient) was verified at the start, and again a third and two-thirds
into the process of reviewing all recordings; this ranged from 0.84 to 0.96. We also used patients’
electronic medical records to note which anticoagulation agent (warfarin vs DOAC, other decision)
was selected. In postencounter surveys, patients reported whether “cost did not matter,” "
one factor in my decision,” or “cost was the sole factor in my decision.”

cost was

Patient and Clinician Factors

We were interested in exploring the extent to which patient age, sex, race/ethnicity (ie, White vs
non-White race, Hispanic vs non-Hispanic ethnicity), marital status (married vs other), highest level
of schooling (high school graduate or less vs more than high school graduate vs other), stroke risk
(low vs high), medication cohort (start vs review), and total number of medications taken were
associated with the incidence of cost conversations. Marital status was included as it was assumed to
be associated with financial means. Race was included because it was assumed to affect the need
and comfort level of cost conversations.

We also explored associations between the incidence of cost conversations and clinician
characteristics, including age, sex, training status (staff vs in-training), patients seen per week,
clinician type (Medical Doctor [MD] or Doctor of Ostheopathic Medicine [DO] vs other [eg, physician
assistant, nurse practitioner, nurse]), medical specialty (cardiology [general or electrophysiology],
family medicine, internal medicine, or other), years in practice (4 or less [median] vs more than 4
years), experience feelings of burned out (once a week or less vs a few times a week or daily). We
captured this information from preencounter surveys completed by clinicians participating in
the study.

Statistical Analysis

Our primary analysis was conducted at the encounter level using multilevel mixed-effects models
adjusting for study arm and patient characteristics, with random effects allowed for clinics and
clinicians within medical centers?® and in accordance with the intention-to-treat principle, that is,
analyzing encounters in the arm to which they were randomized. We also conducted a per-protocol
analysis based on whether the SDM tool was actually used in the encounter. As we did not assume
that patients and clinicians declined being recorded at random, we compared the participant
characteristics of those with available recorded encounters with the characteristics of participants in
all encounters. We tested univariate associations between cost conversations and patient, clinician,
and encounter characteristics using x> and nonparametric 2-sample Kruskall-Wallis tests.
Multivariable mixed-effects logistic regression included independent variables found to be significant
in bivariate analysis and additional variables purported to influence conversations on costs (eg,
income, education, marital status).”2%%” We also tested univariate associations between the
occurrence of cost conversation in the encounter and (1) the choice of anticoagulation agent, and (2)
whether or not cost was a factor in medication decision-making. We used SAS software version 9.4
(SAS Institute) to conduct the analyses. P < .05 was considered statistically significant in 2-

sided tests.

Results

The Figure describes the flow of participants and data. We obtained audiovisual recordings in 830 of
the 922 (90.0%) encounters in the SDM4AFib trial across the 5 medical centers. The mean (SD) age
of patients included in this analysis was 71.0 (10.4) years, 511 participants (61.6%) were men, 704
(86.0%) were White, 303 (40.9%) reported income in the $40 000 to $99 999 range, and most
patients (79%) were already taking an anticoagulation agent (Table 1). Patient characteristics were
similar between the complete cohort and those with recordings.

A total of 151 clinicians (mean [SD] age, 45 [13.2] years; 75 [53.2%] were men, 111 [78.7%] were
physicians, of which 103 [73.0%] were on staff) participated in these encounters: 76 (53.9%) of
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clinicians had worked 5 years or more in the current practice setting, half of them in either internal
medicine or cardiology. Each evaluated a mean (SD) of 11.9 (19.6) patients per week for
anticoagulation therapy, and 113 (88.3%) experienced burnout less than once a week (Table 2).
Cost conversations occurred in 639 encounters, 378 (90.2%) in the SDM arm and 261 (63.5%)
in the standard care arm. Cost conversations occurred in patients that had a mean (SD) age of 71.5
(10.4) vs 69.3 (10.4) years. Cost conversations were more prevalent among those with higher stroke
risk (559 [78.3%] vs 80 [69.0%] with low stroke risk), and with middle-income patients (249
[82.2%] of those earning between $40 000 and $100 000 vs 203 [76.6%] of those earning less
than $40 000 and 125 [71.4%] of those earning more than $100 000). In multivariable analysis,
variables associated with cost conversations were patients in the SDM arm (OR, 9.69; 95% Cl,
5.77-16.29), patients with a household income between $40 000 and $99 999 (OR, 1.86; 95% Cl,
1.05-3.29) compared with an income of $100 000 or more, female clinicians (OR, 2.85; 95% Cl,
1.21-6.71), clinicians practicing in family medicine (OR, 12.12; 95% Cl, 2.75-53.38), internal medicine
(OR, 3.82; 95% Cl, 1.25-11.70) or other specialty (OR, 4.90; 95% Cl, 1.32-18.16) when compared with
cardiology, and staff clinicians vs those in training (OR, 4.01; 95% Cl, 1.44-11.12). The estimates of
effect size were not different in the per-protocol analysis (Table 3). Examples of the range of
conversations that took place in these encounters is included in the eTable in Supplement 2.
Patients who had cost conversations with their clinicians reported more frequently that cost
influenced their decision of which anticoagulation agent to take when compared with patients who
did not have cost conversations (patients reporting costs were one factor: OR, 3.66; 95% Cl,
2.43-5.50; costs were sole factor: OR, 5.99; 95% Cl, 1.85-19.37). However, the occurrence of cost

Figure. CONSORT Flow Diagram

2724 Encounters assessed for eligibility
252 Clinicians contacted for participation

1782 Encounters excluded
897 Did not meet inclusion criteria
—> 253 Patient declined to participate
632 Clinician declined for encounter
8 Clinicians excluded
(clinician declined participation)

Ve 942 Patients randomized N
( 244 Clinicians enrolled )
AN 154 Clinicians with 21 patients /

enrolled _—

475 Allocated to anticoagulation choice SDM tool
449 Received usual care plus SDM tool
26 Did not receive allocated intervention
14 Clinician chose not to
12 Medical reasons

467 Allocated to usual care
452 Received usual care
15 Did not receive allocated intervention
9 SDM tool used in encounter
6 Discussion did not occur

!
463 Analyzed

12 Excluded from analysis
Postrandomization exclusions:
1 Possible dementia
1 Patient medically complex
2 Encounter deemed inappropriate by clinician
1 Clinician declined to participate
1 Patient had mechanical aortic value
2 Patient had atrial appendage occlusion device
1 Clinician decided not to discuss anticoagulation
3 Atrial fibrillation not persistent

|
459 Analyzed

8 Excluded from analysis
Postrandomization exclusions:
1 Patient randomized prior to completing consent

1 No discussion due to safety risk

1 Atrial fibrillation not persistent
1 Upcoming procedure
1 Clinician deemed patient ineligible
1 Patient location of care changed
2 Patient withdrew consent to use data

|
419 Analyzed
44 Excluded from analysis
Postrandomization exclusions:
44 Declined audiovideo recordings

411 Analyzed
48 Excluded from analysis
Postrandomization exclusions:
44 Declined audiovideo recordings
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conversations and the role of cost as a consideration was not associated with patient choice of
medication during that visit (Table 4).

Discussion

Within a clinical trial using an SDM tool, cost conversations occurred in 3 of every 4 encounters
between patients with AF and their clinicians. Use of an SDM tool and several clinician characteristics
were significantly associated with cost conversations, whereas we could not find significant
associations between patient characteristics other than income and the occurrence of cost
conversations. Cost is influential in the choice of anticoagulant, but cost conversations were not
associated with the selection of more or less expensive options.

Use of the SDM encounter tool was associated with a 10-fold increase in the odds of having a
cost conversation during the encounter, a finding consistent with prior studies.’®" While it is unclear
how the Anticoagulation Choice SDM encounter tool may have supported cost conversations, it is
possible that the cost content included in the tool, which highlighted the difference in out-of-pocket

Table 1. Patient Characteristics

Patients, No. (%)

With video or Had cost conversation
audio encounters
Characteristics Total (n = 922) (n = 830) No (n = 191) Yes (n = 639)
Arm
Standard care 459 (49.8) 411 (49.5) 150 (36.5) 261 (63.5)
Intervention arm (SDM tool) 463 (50.2) 419 (50.5) 41 (9.8) 378(90.2)
Patient demographics
Age, mean (SD), y 70.8 (10.4) 71.0(10.4) 69.3 (10.4) 71.5(10.4)
Gender

Female 363 (39.4) 319 (38.4) 68 (21.3) 251(78.7)

Male 559 (60.6) 511 (61.6) 123 (24.1) 388 (75.9)
White/Caucasian race?

No 128 (14.1) 115 (14.0) 32(27.8) 83(72.2)

Yes 780 (85.9) 704 (86.0) 155 (22.0) 549 (78.0)
Ethnicity

Not Hispanic or Latino 886 (98.7) 801 (98.8) 183 (22.8) 618 (77.2)

Hispanic or Latino 7 (0.8) 6(0.7) 1(16.7) 5(83.3)
Stroke risk

Low 139(15.1) 116 (14.0) 36 (31.0) 80 (69.0)

High 783 (84.9) 714 (86.0) 155 (21.7) 559 (78.3)
Medication cohort

Start 206 (22.3) 173 (20.8) 40 (23.1) 133 (76.9)

Review 716 (77.7) 657 (79.2) 151 (23.0) 506 (77.0)
Marital status

Married 535(59.3) 479 (58.8) 120(25.1) 359 (74.9)

Other 367 (40.7) 335(41.2) 65 (19.4) 270 (80.6)
Highest level of schooling

High school graduate or less 212 (24.5) 191 (24.4) 45 (23.6) 146 (76.4)

4-year degree or some college 483 (55.8) 438 (55.9) 101 (23.1) 337 (76.9)

Graduate or professional school 170 (19.7) 155 (19.8) 30(19.4) 125 (80.6)

Household income, $

<40000 289 (35.6) 265 (35.6) 62 (23.4) 203 (76.6)

40000-99 999 330(40.7) 303 (40.9) 54 (17.8) 249 (82.2)

2100000 193 (23.7) 175(23.6) 50 (28.6) 125 (71.4) Abbreviation: SDM, shared decision-making.
Total No. of medicines taken daily, 8.0 (4.4) 8.0 (4.4) 7.8 (4.6) 8.0 (4.3) 2 Race was stratified based on whether patients
mean (SD) identified as White or non-White.
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costs between warfarin and DOACs, helped at least identify cost as an important issue for patients
with AF. It is also possible that the SDM tool prompted clinicians in general to more frequently ask
about patient preferences, of which cost was one factor; patients using the tool also had more

Table 2. Clinician Characteristics

Clinician characteristics No. (%) (n = 151)? Risk ratio (95% CI)°
Gender
Male 75(53.2) 1 [Reference]
Female 66 (46.8) 1.16 (1.02-1.33)
Age, mean (SD), y 45 (13.2) NA
Per 10 y increase NA 1.05(0.99-1.11)
Physicians in residence
Students or trainees® 38(25.2) 1 [Reference]
In residence 113 (74.8) 1.24(1.02-1.51)
Patients seen per week, mean (SD) 11.9(19.6) NA
Clinician type
MD or DO 111 (73.5) 1 [Reference]
Other 40 (26.5) 1.03 (0.89-1.19)
Medical specialty setting
Cardiology 34 (24.1) 1 [Reference]
Cardiac electrophysiology 27 (19.1) 1.05(0.89-1.24) Abbreviation: NA, not applicable.
Family medicine 24 (17.0) 1.35(1.15-1.58) L
2 Atotal of 141 clinicians completed the
Internal medicine 35 (24.8) 1.23(1.03-1.47) demographics survey.
Ly 2 et o3 -1 1570 b Risk ratios (or relative risks) in this table refer to the
Years in practice ratio of the probability of a cost conversation
<4 65 (46.1) 1 [Reference] occurring in a reference group to the probability of its
>4 76 (53.9 1.03 (0.90-1.18) occurrence in the comparator group (for example
Experience feelings of burnout female vs male clinicians or family medicine vs
cardiology).
Once a week or less 113 (88.3) 1 [Reference]
A few times a week or every day 15 (12) 1.16 (1.05-1.30) € This includes resident physicians, as well as nurses,

physicians assistants, and pharmacy students.

Table 4. Incidence of Cost Conversations and Cost as a Factor in Patient Decision-Making
and Medication Choice

Cost conversation, No. (%)

Survey response No (n = 191) Yes (n = 639) OR (95% Cl)
What choice did you make today for taking a blood thinner?
To take Warfarin 61 (20.3) 240 (79.7) 1 [Reference]
To take DOAC 94 (25.4) 276 (74.6) 0.75(0.48-1.17)
Other decision 26 (20.6) 100 (79.4) 0.98 (0.56-1.71)
Was the cost of the blood thinner a factor in your decision?
No, cost did not matter 147 (31.0) 327 (69.0) 1 [Reference]
Chose to take Warfarin 46 (28.9) 113 (71.1) 1 [Reference]
Chose to take DOAC 79 (31.3) 173 (68.7) 0.89 (0.56-1.42)
Chose other 22 (36.1) 39(63.9) 0.72 (0.38-1.36)
Yes, cost was one factor | considered in my decision 30(10.9) 244 (89.1) 3.66 (2.43-5.50)
Chose to take Warfarin 14 (12.5) 98 (87.5) 1 [Reference]
Chose to take DOAC 14 (13.0) 94 (87.0) 0.96 (0.51-1.80)
Chose other 2(3.8) 52(96.3) 3.71(0.76-18.09)
Yes, cost was the sole factor in my decision 3(7.0) 40 (93.0) 5.99 (1.85-19.37)
Chose to take Warfarin 1(3.4) 28 (96.6) 1 [Reference]
Chose to take DOAC 1(16.7) 5(83.3) 0.18 (0.01-3.68)
Chose other 1(12.5) 7(87.5) 0.25 (0.01-4.49) Abbreviaftions: DOAC, direct oral anticoagulants; OR,
odds ratio.
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Table 3. Multivariable Association of SDM Tool, Patient, Clinician, and Context Characteristics on Incidence

of Cost Conversations

Multivariable analysis, OR (95% CI)

Intention to treat analysis

SDM tool used

Use of SDM tool
Arm (intervention arm)
SDM tool (SDM tool used)
Patient characteristics
Age (per 10y increase)
High stroke risk
Medication review cohort
Household income, $
2100000
<40000
40000-99 000

Total No. of medicines taken daily
(per 1 unit increase)

Clinician characteristics
Women
Nonresident status
Non-MD or DO clinician
Medical specialty setting
Cardiology
Cardiac electrophysiology
Family medicine
Internal medicine

Other

9.69 (5.77-16.29)
NA

1.02 (0.99-1.04)
1.00(0.51-1.95)
0.84 (0.46-1.50)

1 [Reference]

1.36 (0.74-2.49)
1.86 (1.05-3.29)
0.99 (0.94-1.05)

2.85(1.21-6.71)
4.01(1.44-11.12)
1.05(0.37-2.96)

1 [Reference]
2.43(0.85-7.00)
12.12 (2.75-53.38)
3.82(1.25-11.70)
4.90(1.32-18.16)

NA
11.73 (6.86-20.08)

1.02 (0.99-1.04)
1.05 (0.53-2.07)
0.83(0.46-1.51)

1 [Reference]

1.38(0.75-2.56)
1.82(1.02-3.24)
0.99 (0.94-1.04)

2.73(1.17-6.42)
3.41(1.21-9.61)
0.92 (0.33-2.58)

1 [Reference]
1.98 (0.69-5.68)
8.70 (2.00-37.86)
2.91 (0.95-8.88)
3.98(1.08-14.73)

Abbreviations: OR, odds ratio; SDM, shared decision-

making.

conversations about bleeding, anticoagulation treatment routine, reversing anticoagulation
treatment, and diet/drug interactions.'® While the SDM tool was an important driver of cost
conversations, we noticed that the incidence of cost conversations in the standard care arm (63%)
was considerably higher than the incidence reported in other series?®2°; clinician reports ranged
from 15% to 50% of encounters, while patient reports ranged from 15% for newly prescribed
medications to 44% for ongoing care visits. This higher-than-usual rate may reflect the decisional
setting: anticoagulation to prevent AF-associated strokes involves considering potentially expensive
alternatives and implementing treatments with substantial fidelity.

Some clinician characteristics were associated with cost conversations. Female clinicians were
nearly 3 times more likely than their male counterparts to discuss costs. This may reflect patients’
expectations that female clinicians will engage in greater empathic communication and be more
receptive to discuss biomedical and psychosocial issues in greater detail.>° Additionally, consultant
clinicians were 4 times more likely to discuss costs than those in training, suggesting that clinician
experience in managing AF includes bringing issues of cost to the conversation with patients.
Furthermore, clinicians practicing family medicine, internal medicine, and other specialties were
approximately 12, 4, and 5 times more likely than cardiologists to discuss costs, respectively.
Although the reason for this finding is unclear, it may reflect differences in communication styles and
attention to context between specialists and primary care clinicians.3"32 The only patient
characteristic associated with having a cost conversation was income: patients with higher incomes
(over $100 000) and lower incomes (less than $40 000) were less likely to have cost conversations
relative to middle-income patients. These results reflect the association of financial capacity (for
higher income) and the possible role of Medicare medication subsidies (for lower income) and the
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need to talk about cost of treatment. Taken together, these findings suggest that interventions to
promote cost conversations may need to be preferentially directed at modifying clinician and
practice factors rather than focus on patient-only interventions. This hypothesis should be explored
further. In addition, more attention should be given to developing evidence-based interventions to
support cost conversations, given that very few have been tested.>?

Finally, we found that the occurrence of cost conversations was associated with patients who
reported that cost was an important factor in their selection of anticoagulant. However, the actual
choice of medication was not significantly correlated with the incidence of cost conversations,
suggesting that either these conversations were not productive or consequential, or that
considerations other than drug costs (eg, satisfaction with the existing regiment or the need to avoid
diet restrictions or periodic monitoring) were more important in selecting an anticoagulation agent.
Further analysis of the content and quality of these conversations will likely yield greater insight
about their role in improving effective patient-centered care.

Limitations

This study had several limitations. It is possible that the general nature of the costs offered in the SDM
tool may have been sufficient to trigger cost conversations but in terms not individualized enough
(ie, not able to estimate the exact out-of-pocket costs associated with each option) to support those
conversations. Our findings may not apply broadly to the care of patients who would have opted not
to participate in the SDM4AFib trial or to not have their encounter recorded, as happened with 10%
of the trial's encounters. Also, our results may not apply to other clinical contexts and health systems
(eg, European). Our study also does not analyze conversation initiator, quality, length, and content
(including direct vs indirect costs) of cost conversations; however, we provide a range of examples of
conversations in the eTable in Supplement 2. In contrast to these limitations, our study draws from

a rigorous and large randomized trial and is based on direct observations of clinical encounters in
which actual treatment decisions were made, from which we made reproducible assessments of the
occurrence of cost conversations.

Conclusions

Cost conversations occurred in approximately 3 out of 4 encounters between patients with AF and
their clinicians in this trial. These conversations are important as patients considered cost, and the
patient’s own financial capacity to shoulder it, an important issue in the decision-making process. The
use of an SDM tool, several clinician characteristics, and only 1 patient characteristic (income) were
associated with the occurrence of a cost conversation. These findings can inform further efforts to
promote helpful cost conversations in practice. With increasing costs of health care passed on to
patients, these conversations are likely to be more widely relevant as patients co-create treatment
programs with their clinicians and implement those programs in their lives with sufficient fidelity for
them to be effective and safe.

ARTICLE INFORMATION
Accepted for Publication: April 30, 2021

Published: July 13, 2021. doi:10.1001/jamanetworkopen.2021.16009

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2021 Kamath CC
et al. JAMA Network Open.

Corresponding Author: Juan P. Brito, MD, MSc, Mayo Clinic, 200 First St SW, Rochester, MN 55902 (brito.juan@
mayo.edu).

Author Affiliations: Robert D. and Patricia E. Kern Center for the Science of HealthCare Delivery, Mayo Clinic,
Rochester, Minnesota (Kamath, Giblon, Lee, Torres Roldan, Shah, Noseworthy); Knowledge and Evaluation

[5 JAMA Network Open. 2021;4(7):e2116009. doi:10.1001/jamanetworkopen.2021.16009 July 13,2021 9/12

Downloaded From: https://jamanetwork.com/ by a Leiden University LibrariesUser on 09/14/2023


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.16009&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.16009
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.16009&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.16009
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.16009
mailto:brito.juan@mayo.edu
mailto:brito.juan@mayo.edu

JAMA Network Open | Cardiology Clinician-Patient Cost Conversations About Anticoagulation for Atrial Fibrillation

Research Unit, Mayo Clinic, Rochester, Minnesota (Kamath, Kunneman, Branda, Hargraves, Sivly, Torres Roldan,
Montori, Brito); Division of Biomedical Statistics and Informatics, Department of Health Sciences Research, Mayo
Clinic, Rochester, Minnesota (Giblon, Lee); Department of Biomedical Data Sciences, Leiden University Medical
Center, Leiden, the Netherlands (Kunneman); Colorado School of Public Health, Anschutz Medical Campus,
University of Colorado, Denver, Aurora (Branda); Department of Emergency Medicine, Mayo Clinic, Rochester,
Minnesota (Bellolio); Division of Cardiovascular Disease, University of Alabama at Birmingham, Birmingham
(Jackson); Thrombosis Clinic and Anticoagulation Services, Park Nicollet Health Services, St Lois Park, Minnesota
(Burnett); Division of General Internal Medicine, Hennepin Health, Minneapolis, Minnesota (Gorr); Stanford
Internal Medicine Residency Program, California (Spencer-Bonilla); Heart Rhythm Services, Department of
Cardiovascular Diseases, Mayo Clinic, Rochester, Minnesota (Noseworthy); Department of Endocrinology, Mayo
Clinic, Rochester, Minnesota (Montori, Brito).

Author Contributions: Mss Giblon and Branda had full access to all of the data in the study and takes responsibility
for the integrity of the data and the accuracy of the data analysis.

Concept and design: Kamath, Kunneman, Hargraves, Sivly, Noseworthy, Montori, Brito.

Acquisition, analysis, or interpretation of data: Kamath, Giblon, Kunneman, Lee, Branda, Sivly, Bellolio, Jackson,
Burnett, Gorr, Torres Roldan, Spencer-Bonilla, Shah, Montori, Brito.

Drafting of the manuscript: Kamath, Jackson, Montori.

Critical revision of the manuscript for important intellectual content: Kamath, Giblon, Kunneman, Lee, Branda,
Hargraves, Sivly, Bellolio, Burnett, Gorr, Torres Roldan, Spencer-Bonilla, Shah, Noseworthy, Montori, Brito.

Statistical analysis: Kamath, Giblon, Lee, Gorr.
Obtained funding: Kamath, Sivly, Montori, Brito.

Administrative, technical, or material support: Sivly, Bellolio, Jackson, Burnett, Gorr, Torres Roldan, Spencer-
Bonilla, Noseworthy, Brito.

Supervision: Kamath, Branda, Sivly, Burnett, Shah, Brito.

Conflict of Interest Disclosures: Dr Kamath reported receiving a grant from the National Institutes of Health (NIH)
during the conduct of the study. Dr Kunneman reported receiving grants from the NIH during the conduct of the
study. Dr Jackson reported receiving research funding from NIH and Amgen; she reported serving on the editorial
board for Circulation; she reported receiving consulting fees from American College of Cardiology and McKesson,
Inc; she served as an expert witness for DeBlase Brown Everly LLP; and she reported receiving publishing royalties
from UpToDate. Dr Burnett reported receiving grants from the NIH outside the submitted work. Dr Shah reported
receiving grants from the NIH during the conduct of the study; and he reported receiving research support through
Mayo Clinic from the Food and Drug Administration to establish Yale-Mayo Clinic Center for Excellence in
Regulatory Science and Innovation (CERSI) program, the Centers of Medicare and Medicaid Innovation under the
Transforming Clinical Practice Initiative, the Agency for Healthcare Research and Quality, the National Heart, Lung,
and Blood Institute, the National Science Foundation, the Medical Device Innovation Consortium as part of the
National Evaluation System for Health Technology, and the Patient Centered Outcomes Research Institute to
develop a Clinical Data Research Network. Dr Brito reported receiving grants from the Gordon and Betty Moore
Foundation during the conduct of the study. No other disclosures were reported.

Funding/Support: This study was supported with grants from the National Heart, Lung, and Blood Institute
(ROTHL131535-0 and ROTHL131535-03S1).

Role of the Funder/Sponsor: The funder had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Group Members: The Shared Decision Making for Atrial Fibrillation (SDM4AFib) Trial Investigators are listed in
Supplement 3.

REFERENCES

1. ColillaS, Crow A, Petkun W, Singer DE, Simon T, Liu X. Estimates of current and future incidence and prevalence
of atrial fibrillation in the U.S. adult population. Am J Cardiol. 2013;112(8):1142-1147. doi:10.1016/j.amjcard.
2013.05.063

2. Morillo CA, Banerjee A, Perel P, Wood D, Jouven X. Atrial fibrillation: the current epidemic. J Geriatr Cardiol.
2017;14(3):195-203.

3. Kim MH, Johnston SS, Chu BC, Dalal MR, Schulman KL. Estimation of total incremental health care costs in
patients with atrial fibrillation in the United States. Circ Cardiovasc Qual Outcomes. 2011;4(3):313-320. doi:10.1161/
CIRCOUTCOMES.110.958165

[5 JAMA Network Open. 2021;4(7):e2116009. doi:10.1001/jamanetworkopen.2021.16009 July 13,2021 10/12

Downloaded From: https://jamanetwork.com/ by a Leiden University LibrariesUser on 09/14/2023


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.16009&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.16009
https://dx.doi.org/10.1016/j.amjcard.2013.05.063
https://dx.doi.org/10.1016/j.amjcard.2013.05.063
https://www.ncbi.nlm.nih.gov/pubmed/28592963
https://www.ncbi.nlm.nih.gov/pubmed/28592963
https://dx.doi.org/10.1161/CIRCOUTCOMES.110.958165
https://dx.doi.org/10.1161/CIRCOUTCOMES.110.958165

JAMA Network Open | Cardiology Clinician-Patient Cost Conversations About Anticoagulation for Atrial Fibrillation

4. Ogilvie IM, Newton N, Welner SA, Cowell W, Lip GY. Underuse of oral anticoagulants in atrial fibrillation:
a systematic review. Am J Med. 2010;123(7):638-645.e4. doi:10.1016/j.amjmed.2009.11.025

5. Gallagher AM, Rietbrock S, Plumb J, van Staa TP. Initiation and persistence of warfarin or aspirin in patients with
chronic atrial fibrillation in general practice: do the appropriate patients receive stroke prophylaxis? J Thromb
Haemost. 2008;6(9):1500-1506. doi:10.1111/j.1538-7836.2008.03059.x

6. Hylek EM, Evans-Molina C, Shea C, Henault LE, Regan S. Major hemorrhage and tolerability of warfarin in the
first year of therapy among elderly patients with atrial fibrillation. Circulation. 2007;115(21):2689-2696. doi:10.
1161/CIRCULATIONAHA.106.653048

7. Hunter WG, Zhang CZ, Hesson A, et al. What strategies do physicians and patients discuss to reduce out-of-
pocket costs? analysis of cost-saving strategies in 1,755 outpatient clinic visits. Med Decis Making. 2016;36(7):
900-910. doi:10.1177/0272989X15626384

8. Yao X, Abraham NS, Alexander GC, et al. Effect of adherence to oral anticoagulants on risk of stroke and major
bleeding among patients with atrial fibrillation. J Am Heart Assoc. 2016;5(2):e003074. doi:10.1161/JAHA115.
003074

9. Ubel PA, Zhang CJ, Hesson A, et al. Study of physician and patient communication identifies missed
opportunities to help reduce patients’ out-of-pocket spending. Health Aff (Millwood). 2016;35(4):654-661. doi:10.
1377/hlthaff.2015.1280

10. Politi MC, Yen RW, Elwyn G, et al. Encounter decision aids can prompt breast cancer surgery cost discussions:
analysis of recorded consultations. Med Decis Making. 2020;40(1):62-71. doi:10.1177/0272989X19893308

11. Espinoza Suarez NR, LaVecchia CM, Ponce OJ, et al. Using shared decision making tools and patient-clinician
conversations about costs. Mayo Clin Proc Innov Qual Outcomes. 2020;4(4):416-423. doi:10.1016/j.mayocpiqo.
2020.04.013

12. Kearon C, Akl EA, Ornelas J, et al. Antithrombotic therapy for VTE disease: CHEST guideline and expert panel
report. Chest. 2016;149(2):315-352. doi:10.1016/j.chest.2015.11.026

13. Connolly SJ, Ezekowitz MD, Yusuf S, et al; RE-LY Steering Committee and Investigators. Dabigatran versus
warfarin in patients with atrial fibrillation. N Engl J Med. 2009;361(12):1139-1151. doi:10.1056/NEJM0a0905561
14. Desai NR, Krumme AA, Schneeweiss S, et al. Patterns of initiation of oral anticoagulants in patients with atrial
fibrillation- quality and cost implications. Am J Med. 2014;127(11):1075-1082.e1. doi:10.1016/j.amjmed.2014.05.013
15. Wong SL, Marshall LZ, Lawson KA. Direct oral anticoagulant prescription trends, switching patterns, and
adherence in Texas Medicaid. Am J Manag Care. 2018;24(8 Spec No.):SP309-5P314.

16. Mohan A, Wanat MA, Abughosh SM. Medication taking behaviors in patients taking warfarin versus direct oral
anticoagulants: a systematic review. Expert Rev Cardiovasc Ther. 2019;17(6):427-434. doi:10.1080/14779072.
20191620600

17. Pandya EY, Bajorek B. Factors affecting patients’ perception on, and adherence to, anticoagulant therapy:
anticipating the role of direct oral anticoagulants. Patient. 2017;10(2):163-185. doi:10.1007/s40271-016-0180-1

18. Annavarapu S, Gandhi PK, LiY, et al. Factors influencing dabigatran or warfarin medication persistence in
patients with nonvalvular atrial fibrillation. J Comp Eff Res. 2018;7(7):685-691. doi:10.2217/cer-2017-0081

19. Kunneman M, Branda ME, Hargraves IG, et al; Shared Decision Making for Atrial Fibrillation (SDM4AFib) Trial
Investigators. Assessment of shared decision-making for stroke prevention in patients with atrial fibrillation:
arandomized clinical trial. JAMA Intern Med. 2020;180(9):1215-1224. doi:10.1001/jamainternmed.2020.2908
20. Kunneman M, Branda ME, Noseworthy PA, et al. Shared decision making for stroke prevention in atrial
fibrillation: study protocol for a randomized controlled trial. Trials. 2017;18(1):443. doi:10.1186/s13063-017-2178-y
21. Zeballos-Palacios CL, Hargraves IG, Noseworthy PA, et al; Shared Decision Making for Atrial Fibrillation
(SDM4AFib) Trial Investigators. Developing a conversation aid to support shared decision making: reflections on
designing anticoagulation choice. Mayo Clin Proc. 2019;94(4):686-696. doi:10.1016/j.mayocp.2018.08.030

22. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, Lip GY. A novel user-friendly score (HAS-BLED) to assess
1-year risk of major bleeding in patients with atrial fibrillation: the Euro Heart Survey. Chest. 2010;138(5):
1093-1100. doi:10.1378/chest.10-0134

23. GoodRx website. Accessed February 2018. http://www.goodrx.com

24. Chambers S, Chadda S, Plumb JM. How much does international normalized ratio monitoring cost during oral
anticoagulation with a vitamin K antagonist? a systematic review. Int J Lab Hematol. 2010;32(4):427-442.

25. Diggle PJ, Liang K-Y, Zeger SL. Analysis of Longitudinal Data. Oxford University Press; 1994.

[5 JAMA Network Open. 2021;4(7):e2116009. doi:10.1001/jamanetworkopen.2021.16009 July 13,2021 1/12

Downloaded From: https://jamanetwork.com/ by a Leiden University LibrariesUser on 09/14/2023


https://dx.doi.org/10.1016/j.amjmed.2009.11.025
https://dx.doi.org/10.1111/j.1538-7836.2008.03059.x
https://dx.doi.org/10.1161/CIRCULATIONAHA.106.653048
https://dx.doi.org/10.1161/CIRCULATIONAHA.106.653048
https://dx.doi.org/10.1177/0272989X15626384
https://dx.doi.org/10.1161/JAHA.115.003074
https://dx.doi.org/10.1161/JAHA.115.003074
https://dx.doi.org/10.1377/hlthaff.2015.1280
https://dx.doi.org/10.1377/hlthaff.2015.1280
https://dx.doi.org/10.1177/0272989X19893308
https://dx.doi.org/10.1016/j.mayocpiqo.2020.04.013
https://dx.doi.org/10.1016/j.mayocpiqo.2020.04.013
https://dx.doi.org/10.1016/j.chest.2015.11.026
https://dx.doi.org/10.1056/NEJMoa0905561
https://dx.doi.org/10.1016/j.amjmed.2014.05.013
https://www.ncbi.nlm.nih.gov/pubmed/30020743
https://dx.doi.org/10.1080/14779072.2019.1620600
https://dx.doi.org/10.1080/14779072.2019.1620600
https://dx.doi.org/10.1007/s40271-016-0180-1
https://dx.doi.org/10.2217/cer-2017-0081
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2020.2908&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.16009
https://dx.doi.org/10.1186/s13063-017-2178-y
https://dx.doi.org/10.1016/j.mayocp.2018.08.030
https://dx.doi.org/10.1378/chest.10-0134
http://www.goodrx.com
https://www.ncbi.nlm.nih.gov/pubmed/19930411

JAMA Network Open | Cardiology Clinician-Patient Cost Conversations About Anticoagulation for Atrial Fibrillation

26. Skaljic M, Patel IH, Pellegrini AM, Castro VM, Perlis RH, Gordon DD. Prevalence of financial considerations
documented in primary care encounters as identified by natural language processing methods. JAMA Netw Open.
2019;2(8):e1910399. doi:10.1001/jamanetworkopen.2019.10399

27. Patel MR, Wheeler JR. Physician-patient communication on cost and affordability in asthma care. Who wants

to talk about it and who is actually doing it. Ann Am Thorac Soc. 2014;11(10):1538-1544. doi:10.1513/AnnalsATS.
201408-3630C

28. Warsame R, Kennedy CC, Kumbamu A, et al. Conversations about financial issues in routine oncology
practices: a multicenter study. J Oncol Pract. 2019;15(8):e690-e703. doi:10.1200/JOP.18.00618

29. Hunter WG, Hesson A, Davis JK, et al. Patient-physician discussions about costs: definitions and impact on
cost conversation incidence estimates. BMC Health Serv Res. 2016;16:108. doi:10.1186/512913-016-1353-2

30. Linzer M, Harwood E. Gendered expectations: do they contribute to high burnout among female physicians?
J Gen Intern Med. 2018;33(6):963-965. doi:10.1007/s11606-018-4330-0

31. Hojat M, Gonnella JS, Nasca TJ, Mangione S, Vergare M, Magee M. Physician empathy: definition, components,
measurement, and relationship to gender and specialty. Am J Psychiatry. 2002;159(9):1563-1569. doi:10.1176/
appi.ajp.159.9.1563

32. Quigley DD, Elliott MN, Farley DO, Burkhart Q, Skootsky SA, Hays RD. Specialties differ in which aspects of
doctor communication predict overall physician ratings. J Gen Intern Med. 2014;29(3):447-454. doi:10.1007/
s11606-013-2663-2

33. Barrera FJ, Ponce OJ, Espinoza NR, et al. Interventions supporting cost conversations between patients and
clinicians: a systematic review. Int J Clin Pract. 2021;75(5):e14037. doi:10.1111/ijcp.14037

SUPPLEMENT 1.
Trial Protocol

SUPPLEMENT 2.
eFigure. Part of SDM Tool Highlighting Cost of Anticoagulation Options
eTable. Examples of Conversation Content

SUPPLEMENT 3.
Nonauthor Collaborators

[5 JAMA Network Open. 2021;4(7):e2116009. doi:10.1001/jamanetworkopen.2021.16009

Downloaded From: https://jamanetwork.com/ by a Leiden University LibrariesUser on 09/14/2023

July 13,2021

12/12


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2019.10399&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.16009
https://dx.doi.org/10.1513/AnnalsATS.201408-363OC
https://dx.doi.org/10.1513/AnnalsATS.201408-363OC
https://dx.doi.org/10.1200/JOP.18.00618
https://dx.doi.org/10.1186/s12913-016-1353-2
https://dx.doi.org/10.1007/s11606-018-4330-0
https://dx.doi.org/10.1176/appi.ajp.159.9.1563
https://dx.doi.org/10.1176/appi.ajp.159.9.1563
https://dx.doi.org/10.1007/s11606-013-2663-2
https://dx.doi.org/10.1007/s11606-013-2663-2
https://dx.doi.org/10.1111/ijcp.14037

