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Abstract
Background/Objectives—Decision aids designed for use with older patients need to address
heterogeneity in likelihood of benefits and harms and facilitation of clinician-patient
communication. We designed a tool for nonvalvular atrial fibrillation (NVAF)to inform patients of
their individual stroke and bleed risks, assist in clarifying priorities, and promote communication.

Design—Clustered randomized controlled trial.

Setting—Primary care clinics.

Participants—Patients with NVAF.

Intervention—Completion of tool prior to regularly scheduled visit.

Measurements—Primary outcomes included the 100-point Informed and Values Clarity
subscales of the Decisional Conflict Scale (lower scores indicate more informed and greater
clarity.) Secondary outcomes included knowledge, patient-clinician communication, and change in
treatment.

Results—69 patients were enrolled in the intervention group and 66 in the control group.
Following their visit, intervention participants had lower scores on the Informed [mean difference

Corresponding author: Terri R. Fried, MD, CERC 151B, VA Connecticut Healthcare System, 950 Campbell Avenue, West Haven, CT
06516 Tel: (203) 932-5711 x5412 Fax: (203) 937-4932, terri.fried@yale.edu. Alternative corresponding author: Liana Fraenkel, MD,
CERC 151B, VA Connecticut Healthcare System, 950 Campbell Avenue, West Haven, CT 06516 Tel: 203 932-5711 x5914 Fax: 203
937 4932, liana.fraenkel@yale.edu.

Author Contributions
LF: Study concept and design, acquisition of data, analysis and interpretation of data, preparation of manuscript
RLS: Study concept and design, analysis and interpretation of data, preparation of manuscript
VT: Analysis and interpretation of data, preparation of manuscript
JRO: Acquisition of data, analysis and interpretation of data, preparation of manuscript
LI: Acquisition of data, preparation of manuscript
PHVN: Analysis and interpretation of data, preparation of manuscript
TRF: Study concept and design, acquisition of data, analysis and interpretation of data, preparation of manuscript

NIH Public Access
Author Manuscript
J Am Geriatr Soc. Author manuscript; available in PMC 2013 August 02.

Published in final edited form as:
J Am Geriatr Soc. 2012 August ; 60(8): 1434–1441. doi:10.1111/j.1532-5415.2012.04080.x.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



(95% CI) = −11.9 (−21.1, −2.7)] and Values Clarity subscales [mean difference (95% CI) = −14.6
(−22.6, −6.6)]. Greater proportions of intervention compared to control participants knew
medications for reducing stroke risk (61% vs 31%, p<0.001) and side effects (49% vs 37%,
p=0.07). Stroke and bleeding risk was discussed more frequently in the intervention than control
group (71% vs 12% and 69% vs 20%, p<0.0001). Five intervention participants expressed a
preference for medication that was disconcordant with their current treatment plan. There was no
change in treatment plan in either group.

Conclusion—The tool was effective in improving perceived and actual knowledge and value
clarity and in increasing physician-patient communication but did not change treatment. Key
words: atrial fibrillation, decision making, communication

INTRODUCTION
Decision aids have been shown to improve patient knowledge, reduce decisional conflict,
and in some studies to increase patient participation in the process of decision making.1 All
decision aids inform patients about available treatment options, some include value
clarification exercises, and many ask individuals to make a treatment choice. There are
many challenges to developing decision aids including, how to present probabilistic
information and uncertainty, balance risk-benefit information, and address the variability
patients’ health literacy and numeracy skills. There are also a number of specific challenges
that are particularly important when developing decision aids for older adults. First, because
of the increased prevalence of comorbid conditions with aging, the benefits and harms of
each option may vary widely.2 Therefore, decision aids need to provide individualized
information regarding the probable outcomes of different treatment options based on
patients’ risk factor and comorbidity profiles. Second, because older persons’ preferences
are shaped by the sequelae of disease-specific outcomes on broader domains of health, most
notably physical and cognitive function,3 decision aids must include these outcomes in
addition to traditional disease-specific outcomes. Finally, although older persons want their
opinions to inform decision making, they are, on average, more likely to want their
physician to make the treatment decision.4 This preferred approach to decision making may
best accommodated by a decision aid that promotes clinician-patient communication about
treatment options without asking the patient to make the decision. Enhancing
communication is particularly important given the evidence that physicians are less likely to
have a participatory decision making style with older persons.5

Treatment of non-valvular atrial fibrillation (NVAF) to reduce stroke risk is a complex,
preference-sensitive decision that depends upon an understanding of the value patients place
on the tradeoffs between the decreased risk of stroke versus increased risk of bleed
associated with each of the medications and the inconveniences associated with taking
warfarin. We sought to build upon several existing decision aids that have been shown to
help patients with NVAF make an informed choice6–8 in order to address the issues of use of
these tools with older persons. The tool was designed in order to 1) inform patients of their
individual incremental risks of stroke and major bleed associated with both aspirin and
warfarin, and the sequelae associated with each of these risks, 2) assist patients in clarifying
their priorities and appreciate how their values contribute to decision making, and 3)
encourage collaborative discussions by providing both patients and physicians with prompts
to facilitate communication.
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METHODS
Participants

Participants were persons with NVAF receiving primary care at VA Connecticut Healthcare
System who had at least two primary care visits in the last 12 months. Potential participants
with NVAF were identified by searching databases containing patient diagnoses and
electrocardiograph results. Participants with paroxysmal atrial fibrillation were included if
they had at least two episodes of atrial fibrillation, with the most recent episode documented
in the last twelve months and/or were receiving therapy with aspirin and/or warfarin.
Exclusion criteria identified patients who had: 1) aphasia, cognitive, visual or hearing
impairment; 2) medications managed by a clinician outside of the VA; 3) comorbid illness
requiring treatment with warfarin (mechanical valve or thrombo-embolic disease); 4)
contraindication to ASA or warfarin therapy (allergy to either medication, intra-cerebral
hemorrhage, gastrointestinal bleed treated within last year, gastrointestinal bleed without
identified source, active substance abuse); 5) regular use of non-steroidal anti-inflammatory
agents or two anti-platelet agents (for whom calculators for bleeding risks with
anticoagulation are not available);6) life expectancy less than 12 months based on the
opinion of the primary care clinician; 7) nursing home residence. Patients were asked to do a
clock-drawing task, setting the hands to 1:45. They were excluded if the numbers 1,4, and 5
were circled, they did not include hands designating the time, numbers were missing, or all
the numbers were placed on one side. Patients were also excluded if they could not identify
the option with the best benefit/harm profile from a set of three hypothetical medications
(see Appendix 1).

All participants completed written informed consent. The protocol was approved by the
Human Subjects Subcommittee of VA Connecticut Healthcare System and the Yale School
of Medicine. The trial was registered at Clinical Trials. gov: NCT00829478.

Randomization
Patients enrolled in the VA Connecticut Healthcare System receive primary care services
through one of two groups of clinicians (firms). In order to avoid contamination, we
randomized subjects at the level of the firm so that all subjects in one firm received the
intervention and all subjects in the second firm were included in the control arm.

Decision Support Tool
The tool was designed to conform to the International Patient Decision Aids Standards.9 The
details of the tool and its development are presented elsewhere.10 Briefly, the tool was
developed as a program to run on a laptop computer, administered by a research nurse. The
tool includes education about the connection between NVAF and stroke, about the different
treatment options, and why treatment for NVAF involves a choice. Participants are provided
with individualized information regarding their risk of stroke and bleed and the sequelae of
these outcomes. An example of the presentation of these risks is provided in Appendix 2.

Risks were estimated based on comorbidities as determined by chart review conducted by
the research nurse prior to meeting with the patient supplemented by self-report for history
of falls. Baseline stroke risk was estimated using the CHADS2 algorithm.11 Stroke risks
associated with aspirin and warfarin were estimated by multiplying baseline stroke risk by
the relative risk reductions published in a meta-analysis.12 Baseline bleeding risk and
bleeding risk with aspirin were taken from a systematic review,13 and bleeding risk with
warfarin was estimated using the HEMORR2HAGES score.14 All person-year outcomes
were converted to 5-year risks using the DEALE approach.15
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Participants were asked to discuss which option they thought was best for them and why.
These reasons were entered into the tool. They were provided with a print-out of their risk
information and reasons for their preferred option, and were assisted in writing down
questions or concerns they had for their clinician. Clinicians in the intervention arm were
provided a copy of the participant’s print-out along with a card containing a prompt inviting
the patient to talk about their treatment options: “I know you just learned about your
treatment options for your atrial fibrillation. Can you tell me how you feel about them?” The
research nurse reminded the clinician to use the prompt during the visit.

Procedures and Measures
Patients with an upcoming appointment (within 6 months) were enrolled in the trial.
Enrollment occurred from October 2008 through December 2009. Baseline data were
collected in a face-to-face interview prior to patients’ regularly scheduled visit with their
primary care provider, and, for patients in the intervention group, this was followed by
administration of the tool. Descriptive variables included sociodemographics: age, gender,
ethnicity/race, marital status, education, and health literacy (measured using the REALM-
SF)16; and health: comorbidities and global quality of life. Details regarding the outcome
measures are provided in Table 1. The two primary outcome variables were the Informed
and Values Clarity subscales of the low-literacy version of the Decisional Conflict Scale,17

obtained in an interview with a research assistant blinded to intervention assignment
immediately following the visit with the primary care provider. Secondary outcomes of
knowledge, anxiety, and worry were obtained during this interview, and both the primary
and these secondary outcomes were re-assessed following the participant’s primary care
visit by an interviewer blinded to the participant’s group assignment. The secondary
outcome of rationale for preferred treatment was taken from the responses provided by
participants in the intervention arm as they completed the decision tool.

Visits were audiotaped. Trained coders indicated whether there was explicit mention of the
handout and whether or not the physician used the prompt. Coders also indicated if stroke or
bleed were mentioned during the visit. Of the 135 encounters, three were not audiotaped
because of technical difficulties. Of the 132 audiotapes, 8 (4 from each group) could not be
coded because the recordings were of poor quality, leaving a final sample of 124. In
addition, two investigators independently reviewed the transcripts of participants choosing
treatment that was discordant with their current medications for NVAF, and change in
treatment.

Analysis
All analyses were conducted according to original intervention assignments and were
performed at the level of the participant. The primary outcome measures were analyzed with
multiple linear regression models, as were secondary outcomes measured using scales
(knowledge of treatment stroke and bleeding risk, anxiety, worry). Baseline values of the
outcomes were included as covariates. The binary outcomes for knowledge of medications
and side effects were analyzed with multiple logistic regression models, again controlling
for baseline values of the outcomes. Adding a random effect for physician clusters did not
contribute to better fitting regression models, so this variable was not retained.

Statistical analyses were conducted with SAS software (version 9.22). P-values less than
0.05 for two-sided significance tests are reported as statistically significant. A sample size
was calculated for a two-sided test with Type 1 error of 0.05 and power of 0.80 assuming
amoderate effect size (Cohen’s d) of 0.5.18 Using these assumptions 64 study participants
were required for each of the intervention and control groups; increasing these figures by
5% for possible missing values yielded an overall study sample of 135 study participants.
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RESULTS
Baseline characteristics

135 participants were assigned to the intervention or the control group (see Figure 1 and
Appendix 3). Nearly all participants were male and white; a majority was at least 75 years
old and had greater than a high school education. Fewer than 10% of participants were
receiving ASA alone. At baseline, knowledge of treatment options for stroke risk reduction
in NVAF and their adverse effects was poor. Mean level of worry regarding the risk of
future stroke and bleed was low (Table 2). The prevalence of comorbid conditions was high,
with substantial variability in participants’ stroke and bleeding risk, as reflected in the
CHADS2 and HEMORR2HAGES scores (Table 3).

Changes in decisional conflict, knowledge, anxiety and worry—Following their
primary care visit, participants in the intervention group had significantly lower scores on
the Informed and Values Clarity subscales of the Decisional Conflict Scale (effect sizes =
0.3 and 0.5, respectively), indicating that these participants were more likely to report
having adequate information about their treatment choices and knowing what was most
important to them in making a treatment decision (Table 3). Participants in the intervention
group were significantly more likely to be able to name the medications for reducing stroke
risk in NVAF and were more likely to know their adverse effects, although the latter did not
reach statistical significance. Participants in the intervention group were also significantly
more likely to provide accurate estimates for their risk of stroke and bleed (effect size = 0.4
for both). The intervention did not affect participants’ anxiety or worry about stroke and
bleed (Table 3).

Rationale for preferred treatment—All but six participants were able to give one or
more reasons for their choice that could be categorized (Table 4). The remaining six
provided ambiguous statements that did not clearly relate to their stated preference. A
priority to prevent stroke, regardless of the risk of bleed, was by far the most commonly
cited explanation. Many noted that the recovery from bleed was usually better than from
stroke. Familiarity with stroke or bleed also influenced participants’ choice. While some
subjects were bothered by frequent blood tests with warfarin, others believed it provided
control over their risk of bleeding.

Discussion of NVAF-related outcomes—The physician prompt was used in 83% and
the participant print-out was discussed in 48% of the encounters in the intervention group.
The risk of stroke was discussed more frequently in the intervention than control group
(71% versus 12%, p<0.0001), as was the risk of a major bleed (69% versus 20%, p<0.0001).

Change in treatment—Among participants in the intervention group, five were taking
warfarin but indicated that ASA might be a better choice. In four of the five cases, the
physician had a strong preference for warfarin and communicated to the patient that aspirin
would not be a suitable option. In two of these cases, the patient explicitly stated that he
wanted to do whatever the doctor believed to be best. The fifth case represented a patient
being seen by a resident who did not feel he/she had sufficient knowledge to support a
change to ASA. During the 30 days following the primary visit, there were no changes in
prescriptions for NVAF in either the intervention or control group.

DISCUSSION
In this study we examined the outcomes associated with the use of a decision aid for
anticoagulation in NVAF that was designed to address several of the challenges to

Fraenkel et al. Page 5

J Am Geriatr Soc. Author manuscript; available in PMC 2013 August 02.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



improving decision making for older persons. As is provided by many tools, the aid educates
patients and emphasizes the availability of multiple treatment options and the role of patient
preference in the decision-making process. In addition, to address the heterogeneity in
outcomes among older persons, it uses calculators for both stroke and bleeding risk based on
a wide range of comorbidities and risk factors to provide patients with highly individualized
risk information. It also provides a description of the sequelae of these outcomes in terms of
survival and function. In order to enhance clinician-patient communication, it prepares
patients to discuss their values and opinions with their clinicians. The outcomes were
selected to reflect the process of high-quality decision making, defined as a patient and
physician participating together to arrive at an informed choice reflecting patients’ values;
namely, improving patient knowledge, helping patients to clarify their values, and
promoting clinician-patient communication.9,19

After viewing the tool, patients in the intervention group were able to express a preference
and a reasonable rationale for their choice. Compared to patients receiving usual care,
patients using the tool had greater improvements in both primary outcomes: perceived
knowledge and values clarity. The effect size associated with improvement in perceived
knowledge was small (0.3). Despite the small change in perceived knowledge, patients using
the tool were also better able to estimate their risks of stroke and bleed compared to patients
receiving usual care. It is possible that patients with prevalent NVAF may perceive that they
are better informed than their objective knowledge scores indicated, as a result of having a
condition that is currently being treated. The effect size associated with improved value
clarity was 0.5 indicating a moderate improvement. The larger improvement noted in values
clarity indicates that this may be a more responsive measure in patients with prevalent
conditions, and that the tool had a meaningful benefit in helping patients think about what
matters to them the most.

Our study adds to the literature demonstrating that decision aids for NVAF improve patient
knowledge and decrease decisional conflict, outcomes that have been the traditional focus
for evaluating the effectiveness of decision support tools. Man-Son-Hing et al6 created a
decision aid consisting of a booklet, audiotape, and a worksheet to enable patients to clarify
their values. This tool improved patient knowledge and their ability to make a choice.6

Thompson et al developed a decision aid using the standard gamble approach to elicit
patient utilities, but found that the standard gamble task was too difficult for patients to use.
However, a modified version of the tool presenting risk-benefit estimates derived from a
previously developed decision analytic model,20 decreased decisional conflict to a greater
extent than did provision of guideline recommendations.8

The decision tool was designed with the goal of not only achieving these outcomes but also
of increasing patient participation in decision making and promoting patient-clinician
communication. Although these outcomes have been much less well studied, they are
increasingly recognized as key objectives for decision aids.1,21 They are particularly
important among older persons, to whom clinicians may be less likely to provide
information,22 despite the nearly universal preference of patients for knowledge about
treatment options and discussion of their opinions.4 Nonetheless, the promotion of
communication must also respect patients’ desires not to make the treatment decision, which
is a commonly preferred decision-making style among older persons.4 Rather than focusing
on the patient as a decision maker, the tool instead encouraged participants to articulate their
opinions in preparation for engaging in further discussion with their clinician. Such an
approach helps to ensure that patients’ values inform the process of decision making while
accommodating different approaches to making the final treatment decision (e.g. the
clinician alone, the patient alone, or the clinician and patient together). This approach is
based on the finding that, when patients are more active communicators, their physicians
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provide more information.22 The tool used techniques with evidence for effectiveness in
improving patients’ communication skills, including having the patients practice what they
would say, by asking questions of the research assistant, and writing questions down.23 The
results demonstrate that the tool was successful in promoting communication in the
intervention group regarding stroke and bleeding risks. However, it did not affect treatment
plans. Of note, however, only a small proportion of patients had a preference that was
discordant with the treatment they were currently receiving.

The primary objective for the large majority of participants in the study was to decrease their
risk of stroke, and most subjects had preferences that were concordant with their currently
prescribed medications. However, five participants receiving warfarin stated that they
preferred aspirin after completing the decision tool and all five offered rational explanations
for their choice. Warfarin was not discontinued in any of these cases. The audiotapes
revealed that in four of these cases, the treating clinicians had a strong preference for
warfarin and convinced these patients to continue on warfarin. These cases highlight
unresolved issues related to the use of decision support tools to inform clinical practice. The
audiotapes demonstrated that the primary care doctors vocalized their discomfort in not
doing everything possible to prevent a stroke. They anticipated greater regret associated with
patients developing a stroke off of warfarin, than a bleed on warfarin. These findings
suggest that some clinicians have difficulty accepting patient preferences in situations where
they have a strong belief that there is a single right way to proceed. This belief that patients
do not truly have a choice about treatment options represents a fundamental barrier to the
implementation of decision aids into clinical care. Improving patient knowledge and
preparing patients to discuss their opinions with their clinician may not be sufficient to
ensure that patients’ values inform the decision-making process. This is particularly
pertinent for older persons. Because of long-standing relationships with their physicians and/
or lack of empowerment to question or challenge their physicians’ beliefs,24 they may, like
several of the participants in the current study, agree to the physician’s recommendation
even if it does not reflect their preferences. These considerations suggest that, in order for
decision aids to have an effect on treatment decision making, clinicians, in addition to
patients, need to be a target of intervention.

There are several limitations to this study. We designed the trial to address decision making
in patients with prevalent disease only because recruitment of patients with incident NVAF
into a research study is highly challenging. The tool was therefore not administered to
patients at the time of an actual treatment decision. Studies have found that the risk of major
bleed may decrease over time. While we provided patients with individualized risk
information based on the best available evidence, there are no validated methods for
adjusting this risk in patients with prevalent NVAF. In addition, the study was conducted at
a single site, in a select population of primarily white and highly-educated patients, almost
all of whom were already on anticoagulation, thus limiting the generalizability of our results.
Moreover, a very small proportion of subjects screened were eligible to participate in the
trial. The tool used risk calculators available at the time the study was designed, but could be
easily updated to include newer calculators such as the recently validated
CHA2DS2VASc.25 The advent of newer agents to treat NVAF may provide treatment
alternatives with lower risk of harms and fewer burdens than warfarin.26,27 However, the
wide range in benefit and harm associated with aspirin and warfarin according to patients’
comorbidities in this study suggests that the currently available randomized controlled trial
data for the outcomes associated with these new agents may not be generalizable to older
and sicker patients. In addition, the lack of ability to reverse the effects of these agents in
case of emergency may introduce new potential harms for consideration in treatment
decision making.28
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In summary, a multicomponent decision support tool for NVAF addressed the challenges of
improving decision making among older persons and persons with multiple medical
conditions by presenting patients with widely varying individualized risk estimates and
providing support to encourage patient-physician communication. The tool improved patient
knowledge, perception of being informed and having clear values, and discussion with
clinicians. It resulted in identification of a small proportion of patients who did not share the
dominant goal of reducing stroke risk. The lack of change in treatment plan for these
patients highlights the complexities of incorporating patient preferences into the decision-
making process.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Flowchart of screening and enrollment.
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