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BACKGROUND: Little research has evaluated patient bleeding risk perceptions in comparison with calculated bleeding risk
among oral anticoagulant users with atrial fibrillation. Our objective was to investigate underestimation of bleeding risk and to
describe the characteristics and patient-reported outcomes associated with underestimation of bleeding risk.

METHODS AND RESULTS: In the SAGE-AF (Systematic Assessment of Geriatric Elements in Atrial Fibrillation) study, a prospective
cohort study of patients =65 years with atrial fibrillation, a CHA,DS,-VASc risk score >2 and who were on oral anticoagulant
therapy, we compared patients’ self-reported bleeding risk with their predicted bleeding risk from their HAS-BLED score.
Among the 754 participants (mean age 74.8 years, 48.3% women), 68.0% underestimated their bleeding risk. Participants
who were Asian or Pacific Islander, Black, Native American or Alaskan Native, Mixed Race or Hispanic (non-White) (adjusted
OR [AOR], 0.45; 95% Cl, 0.24—-0.82) and women (AOR, 0.62; 95% ClI, 0.40-0.95) had significantly lower odds of underestimat-
ing their bleeding risk than respective comparison groups. Participants with a history of bleeding (AOR, 3.07; 95% ClI, 1.73-
5.44) and prior hypertension (AOR, 4.33; 95% ClI, 2.43-7.72), stroke (AOR, 5.18; 95% CI, 1.87-14.40), or renal disease (AOR,
5.05; 95% Cl, 2.98-8.57) had significantly higher odds of underestimating their bleeding risk.

CONCLUSIONS: We found that more than two-thirds of patients with atrial fibrillation on oral anticoagulant therapy underesti-
mated their bleeding risk and that participants with a history of bleeding and several comorbid conditions were more likely
to underestimate their bleeding risk whereas non-Whites and women were less likely to underestimate their bleeding risk.
Clinicians should ensure that patients prescribed oral anticoagulant therapy have a thorough understanding of bleeding risk.
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rhythmia, prevalent in an estimated 5 million adults

in the United States.! Guidelines for the manage-
ment of patients with atrial fibrillation recommend life-
long oral anticoagulant (OAC) therapy as cornerstone
therapy for stroke prevention.? Optimal medication ad-
herence is crucial to successful OAC therapy and can
reduce the risk of stroke and associated mortality by
upwards of three-quarters and one-quarter in patients

Atrial fibrillation is the most common cardiac ar-

with atrial fibrillation, respectively.®* Bleeding is a com-
mon concern among providers and patients before
initiation of and during OAC therapy.>® However, little
research has evaluated patients’ perceptions of their
risk for bleeding in comparison with calculated bleed-
ing risk using risk assessment algorithms.

Evaluating the extent of discordance between pa-
tient bleeding risk perceptions and calculated bleed-
ing risk has important clinical implications. Bleeding
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CLINICAL PERSPECTIVE

What Is New?

e In a contemporary cohort of older adults with
atrial fibrillation on oral anticoagulants, 67% of
adults underestimated their bleeding risk.

e Races and ethnicities other than non-Hispanic
White (Asian or Pacific Islander, Black, Native
American or Alaskan Native, Mixed Race or
Hispanic) and women had significantly lower
odds of underestimating their bleeding risk,
whereas participants with a history of bleed-
ing and with previously diagnosed hyperten-
sion, stroke, and renal disease had significantly
higher odds of underestimating their bleeding
risk.

e Atrial fibrillation knowledge was not associated
with underestimating bleeding risk.

What Are the Clinical Implications?

e Patients with misperceptions of their bleeding
risk may be unable to engage in informed treat-
ment decision making and may be more at risk
for nonadherence to monitoring activities and
lifestyle modifications necessary for successful
anticoagulation.

e As knowledge was not associated with under-
estimating bleeding risk perceptions, clinicians
should consider educational strategies that
focus on strengthening provider—patient rela-
tionships that may help align patient bleeding
risk perceptions with predicted bleeding risk.

Nonstandard Abbreviations and Acronyms

OAC
SAGE-AF

oral anticoagulant

Systematic Assessment of Geriatric
Elements in Atrial Fibrillation

risk discordance may affect a patient’s decision to
initiate OAC therapy, adherence to monitoring proce-
dures, and adherence to dosing recommendations
and protocols. Further, understanding bleeding risk
discordance may identify patients at high risk for
poor medication adherence who might benefit from
more education and counseling regarding their per-
sonal bleeding risk. The objectives of this study were
to determine the proportion of older users of OAC
therapy who underestimate their bleeding risk and
to describe the characteristics and patient-reported
outcomes associated with underestimation of bleed-
ing risk.
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METHODS

The data that support the findings of this study are
available from the corresponding author upon reason-
able request.

Data are drawn from the SAGE-AF (Systematic
Assessment of Geriatric Elements in Atrial Fibrillation)
study. The SAGE-AF study has been described previ-
ously.”® In brief, 1244 participants were recruited from
5 ambulatory care sites in Massachusetts and Georgia
between 2015 and 2018. Patients were eligible for
study enrollment if they had a history of atrial fibrilla-
tion; were 65 years or older; had a CHA,DS,-VASc
(congestive heart failure, hypertension, age > 75 years,
diabetes mellitus, stroke or transient ischemic attack,
vascular disease, age 65 to 74 years, sex category) risk
score >2; and were taking or eligible for OAC therapy
with no contraindication to OAC therapy. This report
includes participants who participated in the year 1 fol-
low-up (n=1097) and were taking an OAC (n=754). Data
were collected through structured in-person inter-
views and medical record reviews at 1-year follow-up
by trained study staff. Participants were ineligible for
enrollment if they did not demonstrate the capacity
to provide informed consent. This was assessed by 8
questions regarding the risks and benefits of the study,
voluntary nature of participation, and the confiden-
tial nature of all study data. All participants provided
written informed consent. The study was approved
by the institutional review boards of The University of
Massachusetts Medical School, Mercer University and
Boston University.

Participant Characteristics

Participant characteristics including demographic,
clinical, and geriatric element measures were col-
lected at baseline through medical record abstrac-
tion and structured interviews. Frailty was assessed
using the Cardiovascular Health Survey frailty scale.®
Cognitive impairment was measured using the
Montreal Cognitive Assessment Battery designed to
detect mild cognitive impairment with a cutoff point
of 23 to designate impairment.’®"" Social support
was measured using the Medical Outcomes Social
Support Survey Instrument with a score of 12 or
more indicating social isolation.’? Visual and hearing
impairment were based on patient self-report using
standardized questionnaires. Depression was meas-
ured using the Patient Health Questionnaire-9 and
anxiety was assessed using the Generalized Anxiety
Disorder-7 scale.’® A cutoff score of 5 was used
for both measures representing mild depressive and
anxiety symptoms.’®™* To measure participants’ per-
sonal bleeding risk knowledge, participants were
asked to rate their bleeding risk knowledge as very
knowledgeable, somewhat knowledgeable, a little bit
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of knowledge, or no knowledge. Patients’ knowledge
of atrial fibrillation was assessed using the Jessa Atrial
Fibrillation Questionnaire.'®

Predicted Bleeding Risk

The HAS-BLED (hypertension, abnormal renal and
liver function, stroke, bleeding, labile international
normalized ratio, elderly, and drugs or alcohol) score
was used to predict 1-year risk of major bleeding for
each study participant.'® Baseline patient data were
used to calculate the HAS-BLED score for each par-
ticipant. HAS-BLED scores range from 0 to 9 with 9
representing the greatest 1-year risk of major bleed-
ing.'® Guidelines recommend using a HAS-BLED
cutoff point of >3, representing higher risk patients
(=5.8% annual risk of a major bleeding event) to iden-
tify patients with atrial fibrillation on OAC who may
need regular or closer follow-up."” Therefore, a cutoff
point of 3 was used in the present study to separate
participants into predicted bleeding risk categories.

Patient-Perceived Bleeding Risk

Patient-perceived bleeding risk was assessed at 1-
year follow-up using the following questions, “If you
are taking an anticoagulant, what do you think your
annual risk of having a major bleeding episode (eg,
around your heart, in your brain, in your stomach or
colon) on this medicine is?” Responses were catego-
rized according to HAS-BLED scores where O to 2 rep-
resented “no chance of a bleeding event in the next
year”; low chance of a bleeding event in the next year
(1%);” and “moderate chance of a bleeding event in the
next year (2-3%).” HAS-BLED scores >3 represented
patient responses “high chance of a bleeding event
in the next year (4%—-8%)” and “very high chance of
a bleeding event in the next year (>9%).” These defi-
nitions are dichotomized categories of similar defini-
tions used in previous studies. Zweiker et al defined
risk where a HAS-BLED 0-1 represented the low-
risk group, bleeding rate 0% to 4%/year; HAS-BLED
2 represented the intermediate risk group, bleeding
rate 4% to 6%/year; HAS-BLED 3-4 represented the
high-risk group, bleeding rate 6% to 10%/year; and a
HAS-BLED >5 represented the very high-risk group,
bleeding rate >10%/year."® Similarly, though Hijazi et al
did not use qualitative descriptors of risk, they defined
risk where a HAS-BLED 1 corresponded to 1% to 3%
risk, HAS-BLED 2 or 3 to 4% to 6% risk, HAS-BLED 4
or 5 7% to 10% risk, and HAS-BLED 6 or 9% to >10%
risk.'® Through the dichotomized categories described
earlier, the present study aligns with guideline recom-
mendations where a HAS-BLED score >3 represents
a patient at higher risk for a major bleeding event.!”
Bleeding risk concordance was defined as when par-
ticipants perceived bleeding risk was aligned with their
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predicted bleeding risk using the HAS-BLED risk as-
sessment algorithm.

Statistical Analysis

The data were analyzed descriptively using propor-
tions for categorical variables and means for continu-
ous variables. Differences in patient characteristics
and patient-reported outcomes between participants
who correctly estimated their bleeding risk and those
who underestimated their bleeding risk were evalu-
ated using t tests for continuous variables and y? tests
for categorical variables. Multivariable logistic regres-
sion was used to evaluate patient characteristics that
were independently associated with underestimating
bleeding risk, adjusting for characteristics that dif-
fered significantly in the t tests and ¥ tests (sex, mari-
tal status, heart failure, peripheral vascular disease,
hypertension, stroke, anemia, renal disease, history
of bleeding, and CHA,DS,-VASc score) and additional
characteristics that the authors deemed relevant from
their clinical experience (age, race/ethnicity, educa-
tion, time since atrial fibrillation diagnosis, informed by
provider of risk, frailty, cognitive impairment, self-rated
personal bleeding risk knowledge and Jessa atrial fi-
brillation knowledge questionnaire). Unadjusted and
adjusted odds ratios (ORs) and 95% Cls are used to
report the results of the multivariate logistic regres-
sion analysis. A priori statistical significance was set
at P<0.05 for all statistical analyses. All analyses were
performed using SAS version 9.4 (SAS Institute, Inc,
Cary, NC).

RESULTS

There were a total of 754 SAGE-AF participants on
OAC therapy who completed the 1-year interview. The
mean age of this study sample was 74.8+6.6 years,
48% (n=364) were women and 86% (n=651) of partici-
pants were non-Hispanic White. The mean HAS-BLED
score of the study sample was 3.2+1.1 and 42% of par-
ticipants (n=317) were on direct OACs.

The majority of study participants (69%; n=523)
reported bleeding risk perceptions that differed from
their predicted bleeding risk and among these par-
ticipants, about 2% (n=10) overestimated their bleed-
ing risk (ie, patient-reported perceived bleeding risk
was higher than the HAS-BLED predicted bleeding
risk) and nearly all (98%; n=513) underestimated their
bleeding risk (ie, patient-reported perceived bleeding
risk was lower than the HAS-BLED predicted bleeding
risk). A distribution of perceived and predicted bleed-
ing risk is presented in Figure S1. A significantly higher
proportion of those who underestimated their bleed-
ing risk were married or living as married (61%) and
had a history of bleeding (23%) compared with those
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who correctly estimated their bleeding risk (51% and
8%, respectively, Table 1). A significantly higher pro-
portion of those who correctly estimated their bleeding
risk were women, whereas participants with medical
comorbidities of heart failure, peripheral vascular dis-
ease, hypertension, stroke, anemia, and renal disease,
and those with higher CHA,DS,-VASC scores were
significantly more likely to underestimate their bleeding
risk (Table 1).

Multivariable logistic regression results (unadjusted
and adjusted ORs) are presented in Table 2. In the un-
adjusted model, women were significantly less likely
to underestimate their bleeding risk (unadjusted OR,
0.62; 95% ClI, 0.46-0.85). Conversely, participants
who were married or living as married (unadjusted OR,
1.49; 95% CI, 1.09-2.03), had a history of bleeding
(unadjusted OR, 3.30; 95% CI, 1.97-5.50) and higher
CHA,DS,-VASc scores (unadjusted OR, 1.33; 95%
Cl, 119-1.48) had significantly higher odds of under-
estimating their bleeding risk. Additionally, in the un-
adjusted model, participants with the comorbidities of
heart failure (unadjusted OR, 1.41; 95% ClI, 1.01-1.97),
peripheral vascular disease (unadjusted OR, 1.90; 95%
Cl, 1.15-3.16), hypertension (unadjusted OR, 5.26;
95% Cl, 3.15-8.76); stroke (unadjusted OR, 7.02; 95%
Cl, 2.79-17.66), anemia (unadjusted OR, 1.52; 95% ClI,
1.07-2.15), and renal disease (unadjusted OR, 5.31;
95% CI, 3.30-8.54) had significantly higher odds of
underestimating their bleeding risk. After multivariable
adjustment, participants who were Asian or Pacific
Islander, Black, Native American or Alaskan Native,
Mixed Race or Hispanic (non-White) were 55% less
likely to underestimate their bleeding risk compared
with Whites (adjusted OR, 0.45; 95% CI, 0.24-0.82)
and women were 38% less likely to underestimate their
bleeding risk compared with men (adjusted OR, 0.62;
95% Cl, 0.40-0.95). In addition, study participants with
a history of bleeding (adjusted OR, 3.07; 95% Cl, 1.73-
5.44), hypertension (adjusted OR, 4.33; 95% Cl, 2.43-
7.72), stroke (adjusted OR, 5.18; 95% CI, 1.87-14.40),
and renal disease (adjusted OR, 5.05; 95% ClI, 2.98-
8.57) had significantly higher odds of underestimating
their bleeding risk.

DISCUSSION

This study of 754 older adults with atrial fibrillation on
OAC medication found that nearly 70% of patients
underestimated their bleeding risk. Because bleeding
is a frequent complication of OAC use, it is important
that patients are well informed regarding their bleeding
risk to enable and promote informed decision making,
medication adherence, necessary lifestyle changes,
and appropriate drug monitoring.2° We found that races
and ethnicities other than non-Hispanic White and
women had significantly lower odds of underestimating
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their bleeding risk, whereas participants with a history
of bleeding and with previously diagnosed hyperten-
sion, stroke, and renal disease had significantly higher
odds of underestimating their bleeding risk.

To our knowledge, only 2 other studies have com-
pared patient perceived bleeding risk and predicted
bleeding risk. In a study of 91 newly diagnosed patients
with atrial fibrillation (mean age=73 years, 45% women)
by Zweiker et al, 59% of participants incorrectly esti-
mated their bleeding risk and of those who incorrectly
estimated their bleeding risk, 57% overestimated their
risk.’® In a study of 227 patients with atrial fibrillation
(mean age=72 years, 45% women) by Hijazi et al, 53%
of patients overestimated their bleeding risk, reporting
higher than a 10% risk of bleeding.'

Our findings offer a unique contribution to the lim-
ited literature regarding patient bleeding risk percep-
tions. In contrast with previously published work, our
study included a large and representative sample of
contemporary patients with various types of atrial fibril-
lation, treated with both direct OACs and vitamin K
antagonists and seen by multiple types of healthcare
providers in geographically diverse practice locations.
We found that among patients who incorrectly esti-
mated their bleeding risk, nearly all participants under-
estimated their bleeding risk. Differences between our
findings and previous studies could be related to key
differences in study samples and questionnaires used
to collect data. Hijazi et al reported that 41% of their
participants had a history of bleeding compared with
18% of participants in the present study. It is possible
that a history of bleeding might lead to overestimation
of bleeding risk as there is evidence that previous ex-
perience is a strong predictor of higher risk percep-
tion.?! Zweiker et al reported that among their smaller
sample (n=91) of participants who had not initiated
OAC therapy at the time of study initiation, only 1% of
patients reported a history of bleeding. Patients in pre-
vious studies also included participants with lower cal-
culated bleeding risk than those included in the present
study. In the studies by Hijazi et al and Zweiker et al,
46% and 19% of participants, respectively, had HAS-
BLED scores >3 compared with 73% in the present
study. This difference in calculated bleeding risk may
have also led to more overestimation in previous stud-
ies. In addition to these differences, past study sam-
ples either consisted of newly diagnosed patients who
had not started OAC therapy or a mixture of patients
with atrial fibrillation, irrespective of their OAC status.

Our study sample of older adults with confirmed
atrial fibrillation may be more representative of the
general landscape of patient bleeding risk perceptions
among OAC users in the United States. Additionally,
our study sample includes patients receiving care
from cardiologists, electrophysiologists, and inter-
nists, whereas previous studies surveyed participants
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Table 1. Sample Characteristics by Correctly Estimated and Underestimated Bleeding Risk: The SAGE-AF Study
Correctly Estimated Bleeding Risk Underestimated Bleeding Risk
Characteristic (n=231) (n=513) P Value
Age, y, mean (SD) 74.3 (6.7) 75.0 (6.5) 0.14
Race/ethnicity other than non-Hispanic White$ 4 (14.7) 65 (12.7) 0.45
Female sex 130 (56.3) 228 (44.4) 0.003*
Married or living as married 117 (60.9) 309 (60.6) 0.01*
Education®
College graduate or more ‘ 110 (47.6) 213 (41.8) ‘ 0.14
Living situation*
With spouse or others ‘ 163 (70.6) 376 (73.7) ‘ 0.87
Medical comorbidities
Heart failure 70 (30.3) 195 (38.0) 0.04*
Coronary artery disease 40 (17.3) 106 (20.7) 0.29
Peripheral vascular disease 21 (9.1) 82 (16.0) 0.01*
Hypertension 182 (78.8) 488 (95.1) <0.001*
Diabetes mellitus 57 (24.7) 138 (26.9) 0.52
Dyslipidemia 175 (75.8) 420 (81.9) 0.05
Stroke 5(2.2 69 (13.5) <0.001*
Anemia 8 (25.1) 173 (33.7) 0.02*
Asthma/chronic obstructive pulmonary disease 8 (25.1) 132 (25.7) 0.86
Renal disease 2 (9.5) 184 (35.9) <0.001*
Implantable cardiac device 73 (31.6) 179 (34.9) 0.38
Clinical characteristics
AF Type—paroxysmal 139 (65.9) 295 (64.7) 0.89
Time since AF diagnosis, y, mean (SD) 24.3) 54.4) 0.27
History of bleeding 98.2 117 (22.8) <0.001*
CHA,DS,-VASc score, mean (SD) (1.4) 6 (1.6) <0.001*
Treatment characteristics
Type of OAC-Direct OAC 91 (39.4) 221 (43.1) 0.35
Aspirin use 68 (29.4) 157 (30.6) 0.75
Antiplatelet use 15 (6.5) 24 (4.7) 0.30
Provider type
Cardiologist 3 (40.3) 224 (43.7) 0.61
Electrophysiologist 134 (58.0) 278 (54.2)
Internist 4(1.7) 11(2.1)
Informed by provider of risk 197 (86.4) 434 (85.3) 0.68
Geriatric elements
Frailty
Frail 9(8.2) 62 (12.1) 0.29
Pre-frail 126 (54.6) 270 (52.6)
Not frail 6 (37.2) 181 (35.3)
Cognitive Impairment 81 (35.1) 189 (36.8) 0.64
Social support 34 (14.7) 55 (10.7) 012
Visual impairment 75 (32.5) 165 (32.2) 0.93
Hearing impairment 68 (29.4) 181 (35.3) 012
Depression 0 (26.0) 128 (25.0) 0.77
Anxiety 3 (22.9) 111 (21.6) 0.69
Continued
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Table 1 Continued

Perceived and Predicted Bleeding Risk

Correctly Estimated Bleeding Risk Underestimated Bleeding Risk
Characteristic (n=231) (n=513) P Value
Self-rated knowledge of bleeding risk
No to little knowledge 37 (16.1) 92 (17.9) 0.54
Some to very knowledge 198 (83.9) 421 (82.1)
Jessa AF knowledge questionnaire, mean (SD) 67.4 (15.3) 66.4 (15.6) 0.44

Continuous variables are presented as mean+SD and categorical variables are presented as n (%). AF indicates atrial fibrillation; CHA,DS,-VASc, congestive
heart failure, hypertension, age > 75 years, diabetes mellitus, stroke or transient ischemic attack, vascular disease, age 65 to 74 years, sex category; OAC, oral
anticoagulant; and SAGE-AF, Systematic Assessment of Geriatric Elements in Atrial Fibrillation.

*Statistical significance P<0.05.
fCollege graduate or more=college graduate; graduate degree.

HWith spouse or others=with spouse; with family other than spouse; with people other than family; nursing home.
SAsian or Pacific Islander, Black, Native American or Alaskan Native, Mixed Race or Hispanic.

receiving care from cardiologists alone. Lastly, previous
studies collected bleeding risk perception data using
questions that either gave only numerical risk ranges
(eg, 1%-3%, 4%-6%) or descriptive risk estimates

(eg, low, intermediate). Adhering to health literacy best
practices, our survey questions used both interpretive
framing (eg, high chance, low chance) and numbers to
communicate bleeding risk.??

Table 2. Logistic Regression Analysis of Underestimating Bleeding Risk: The SAGE-AF Study

Characteristic Unadjusted OR (95% Cl) Adjusted Model OR (95% Cl)
Age, y 1.02 (0.99-1.04) 1.00 (0.97-1.03)
Race/ethnicity other than non-Hispanic White* 0.84 (0.54-1.32) 0.45 (0.24-0.82)*
Female sex 0.62 (0.46-0.85)* 0.62 (0.40-0.95)*
Married or living as married 1.49 (1.09-2.03)* 1.41 (0.94-2.11)
Education?
College graduate or more 0.79 (0.58-1.08) 0.74 (0.51-1.10)
Medical comorbidities
Heart failure 1.41 (1.01-1.97) 0.94 (0.59-1.50)
Peripheral vascular disease 1.90 (1.15-3.16) 0.88 (0.47-1.63)
Hypertension 5.26 (3.15-8.76)" 4.33 (2.43-7.72)
Stroke 7.02 (2.79-17.66)* 518 (1.87-14.40)"
Anemia 1.52 (1.07- 2.15)* 1.06 (0.70-1.61)
Renal disease 5.31 (3.30-8.54) 5.05 (2.98-8.57)
Clinical and treatment characteristics
Time since AF diagnosis 1.02 (0.98-1.06) 0.99 (0.95-1.04)
History of bleeding 3.30 (1.97-5.50)* 3.07 (1.73-5.44)
CHA,DS,-VASc score 1.33 (1.19-1.48)* 1.17 (0.96-1.41)
Informed by provider of risk 0.91 (0.568-1.43) 1.01 (0.58-1.74)
Geriatric elements
Frailty
Frail 1.65 (0.87-2.75) 0.87 (0.42-1.79)
Pre-frail 1.02 (0.73-1.42) 0.86 (0.58-1.28)
Not frail Ref Ref
Cognitive Impairment 1.08 (0.78-1.49) 0.80 (0.53-1.22)
Self-rated personal bleeding risk knowledge
No to little knowledge Ref Ref
Some to very knowledge 0.88 (0.58-1.33) 0.77 (0.44-1.32)
Jessa AF knowledge questionnaire 0.67 (0.25-1.84) 2.24 (0.55-9.16)

AF indicates atrial fibrillation; CHA,DS,-VASc, congestive heart failure, hypertension, age > 75 years, diabetes mellitus, stroke or transient ischemic attack,
vascular disease, age 65 to 74 years, sex category; OR, odds ratio; and SAGE-AF, Systematic Assessment of Geriatric Elements in Atrial Fibrillation.

*Statistical significance P<0.05.

fSome college or less=high school or less; some college. College graduate or more=college graduate; graduate degree.
*Asian or Pacific Islander, Black, Native American or Alaskan Native, Mixed Race or Hispanic.
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Whether patients underestimate or overestimate
their bleeding risk, perceptions that differ from pre-
dicted bleeding risk may pose a threat to patient safety.
OAC therapy is a cornerstone of stroke prevention in
atrial fibrillation and is often a lifelong therapy for pa-
tients. Patients whose bleeding risk perceptions differ
from predicted bleeding risk may be at risk for non-
adherence to OAC therapy or lifestyle modifications
needed for successful OAC therapy. Additionally, these
patients may not be adequately prepared to take an ac-
tive role in treatment decision making. Given that OACs
are the most common cause of adverse drug events
in older adults,?® patient awareness of their bleeding
risk would likely reduce harm from these medications.
In the present study, we found that most participants
underestimated their risk of bleeding. Patients who
underestimate their bleeding risk may be more at risk
for nonadherence to monitoring activities and lifestyle
modifications that are important for anticoagulation
success and may not be empowered to take an ac-
tive role in treatment decision making. There is some
evidence to suggest that patients with atrial fibrillation
are more concerned with their risk of stroke than their
risk of bleeding and are even willing to accept 4 major
bleeding events to prevent 1 stroke.?*?% Less concern
for bleeding risk could potentially be related to under-
estimation of bleeding risk.

Somewhat unexpectedly, atrial fibrillation knowl-
edge did not differ between those who underestimated
their risk and those who correctly estimated their risk.
The majority of patients who underestimated their
risk reported being very knowledgeable or somewhat
knowledgeable about their personal bleeding risk.
Our results suggest that patients’ overall knowledge
of their condition may not necessarily correspond
with knowledge about their treatment, including their
risk of having a major bleeding episode. Our findings
suggest that patient education efforts to improve their
overall knowledge about atrial fibrillation may not be
enough to ensure accurate bleeding risk perceptions.
However, improved patient engagement through pro-
cesses such as shared decision making, which aim
to build provider—patient relationships, may be useful
in aligning patient bleeding risk perceptions with their
predicted risk and thereby reducing the potential for
serious adverse drug events from OACs.?® There is ev-
idence that use of decision aids increases accuracy
of risk perceptions compared with usual care.?” More
research is needed to examine the use of decision aids
related to bleeding risk perceptions.

We found that Whites, men, participants with a
history of bleeding, and those with prior diagnoses of
hypertension, stroke, and renal disease had signifi-
cantly higher odds of underestimating their bleeding
risk. Clinicians should consider paying particular atten-
tion to these individuals. Further research is needed
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to explore the relationship of these characteristics with
bleeding risk perceptions and how clinicians might
partner with patients to align patient expectations of
bleeding risk with predicted risk.?’

Our study has several strengths, including a sam-
ple that is contemporary and diverse with respect to
type of OAC use, geographical location, and prac-
tice type, enhancing the generalizability of our study.
Additionally, study variables were measured using val-
idated tools representing patient-focused and clinical
characteristics. Our results should be interpreted with
several limitations in mind. The data are cross-sectional
and our cohort consisted of mostly White participants,
thus limiting our generalizability to non-White patients
on OAC therapy and our ability to make meaningful
comparisons across ethnicities. Additionally, bleeding
risk perceptions were assessed only in participants
who were on anticoagulation therapy. As patients who
were untreated were not include in the analysis, our
findings may be biased toward patients who were
less concerned with their bleeding risk. Additionally,
among the 1244 SAGE-AF participants at baseline,
147 did not complete year 1 follow-up and among
those, 125 participants were on OAC therapy. The
average HAS-BLED score of participants who were
lost to follow-up was 3.6+1.1 and is significantly higher
than participants who completed our year 1 follow-up
(8.2+1.1, P<0.05). However, given that the average
HAS-BLED score of those lost to follow-up is above
the HAS-BLED cutoff of 3, it is likely that these partic-
ipants would have also underestimated their bleeding
risk. Another limitation is the absence of a measure for
adherence to OAC therapy and lifestyle modifications.
Such measures may have shed additional insight on
patient’s bleeding risk perceptions and how they af-
fect therapy management. Lastly, our measurement of
perceived bleeding risk did not have a “l| don’t know”
option. This may have resulted in participants report-
ing lower perceived risk.?®

CONCLUSIONS

The results of this study of 754 older men and women
with confirmed atrial fibrillation on OAC therapy found
that nearly three-quarters of patients underestimated
their risk of a major bleeding episode. Because health
behaviors, such as adherence to medications and
lifestyle changes or treatment decision making, are
significantly influenced by patient’s appraisal of risks
and benefits,?? it is important that healthcare providers
ensure that their patients with atrial fibrillation have a
thorough and accurate understanding of their bleed-
ing risk while on OAC therapy. This work adds to the
literature regarding the importance of understand-
ing pharmaceutical risk perceptions among patients.
More research is needed to understand how patient
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pharmaceutical risk perceptions affect patient health
behaviors and subsequent outcomes.

ARTICLE INFORMATION
Received October 28, 2020; accepted May 18, 2021.

Affiliations

Department of Pharmacy and Health System Sciences, Northeastern
University, Boston, MA (B.A.B., J.S.S.); Cardiology Division, Department
of Medicine (D.D.M., J.M., H.O.A), and Department of Population and
Quantitative Health Sciences (D.D.M., J.H.G., R.G., ZW., M.T)), University of
Massachusetts Medical School, Worcester, MA; Department of Medicine,
Cardiovascular Medicine, Boston University School of Medicine, Boston,
MA (R.H.); Meyers Primary Care Institute, Worcester, MA (J.H.G.); Division of
Geriatric Medicine, University of Massachusetts Medical School, Worcester,
MA (J.H.G., M.T); Faculty of Nursing, Universite de Montreal, Montreal,
Quebec, Canada (T.M.); Montreal Heart Institute Research Center, Montreal,
Quebec, Canada (T.M.); and Department of Health Sciences, Northeastern
University, Boston, MA (1.C.P.).

Sources of Funding

This article was supported by grant RO1HL126911 from the National
Heart, Lung, and Blood Institute. B.A.B.’s time was also supported by
grant KOTHL155236 from the National Heart, Lung and Blood Institute.
D.D.M.’s time was also supported by grants ROTHL137734, RO1HL137794,
RO1HL13660, and RO1HL141434, also from the National Heart, Lung and
Blood Institute.

Disclosures

D.D.M. has received honorary, speaking/consulting fee or grants from
Flexcon, Rose Consulting, Bristol-Myers Squibb, Pfizer, Boston Biomedical
Associates, Samsung, Phillips, Mobile Sense, CareEvolution, Flexcon
Boehringer Ingelheim, Biotronik, Otsuka Pharmaceuticals, and Sanofi.
Dr McManus also declares financial support for serving on the Steering
Committee for the GUARD-AF study (NCT04126486) and Advisory
Committee for the Fitbit Heart Study. The remaining authors have no dis-
closures to report.

Supplementary Material
Figure S1

REFERENCES

1. Wandell P, Carlsson AC, Gasevic D, Wahlstrom L, Sundquist J,
Sundquist K. Depression or anxiety and all-cause mortality in adults
with atrial fibrillation—a cohort study in Swedish primary care. Ann Med.
2016;48:59-66. DOI: 10.3109/07853890.2015.1132842.

2. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B,
Castellda M, Diener H-C, Heidbuchel H, Hendriks J, et al. 2016 ESC
guidelines for the management of atrial fibrillation developed in collab-
oration with EACTS. Eur J Cardiothorac Surg. 2016;50:e1-e88. DOI:
10.1016/j.rec.2016.11.033.

3. Amin A. Oral anticoagulation to reduce risk of stroke in patients
with atrial fibrillation: current and future therapies. Clin Interv Aging.
2013;8:75. DOI: 10.2147/CIA.S37818.

4. Ruff CT, Giugliano RP, Braunwald E, Hoffman EB, Deenadayalu N,
Ezekowitz MD, Camm AJ, Weitz JI, Lewis BS, Parkhomenko A, et al.
Comparison of the efficacy and safety of new oral anticoagulants with war-
farin in patients with atrial fibrillation: a meta-analysis of randomised trials.
Lancet. 2014;383:955-962. DOI: 10.1016/S0140-6736(13)62343-0.

5. Sarrazin MSV, Cram P, Mazur A, Ward M, Reisinger HS. Patient per-
spectives of dabigatran: analysis of online discussion forums. Patient.
2014;7:47-54. DOI: 10.1007/s40271-013-0027-y.

6. Bajorek B, Saxton B, Anderson E, Chow CK. Patients’ preferences for
new versus old anticoagulants: a mixed-method vignette-based study.
Eur J Cardiovasc Nurs. 2018;17:429-438. DOI: 10.1177/1474515117
739618.

7. Saczynski JS, Sanghai SR, Kiefe Cl, Lessard D, Marino F, Waring ME,
Parish D, Helm R, Sogade F, Goldberg R, et al. Geriatric elements

J Am Heart Assoc. 2021;10:e019979. DOI: 10.1161/JAHA.120.019979

20.

21.

22.

23.

24,

25.

Perceived and Predicted Bleeding Risk

and oral anticoagulant prescribing in older atrial fibrillation patients:
SAGE-AF. J Am Geriatr Soc. 2020;68:147-154. DOI: 10.1111/jgs.
16178.

McManus D, Kiefe C, Lessard D, Waring M, Parish D, Awad H, Marino
F, Helm R, Sogade F, Goldberg R. Geriatric conditions and prescrip-
tion of vitamin K antagonists vs. direct oral anticoagulants among
older patients with atrial fibrillation: SAGE-AF. Front Cardiovasc Med.
2019;6:155. DOI: 10.3389/fcvm.2019.00155.

Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener
J, Seeman T, Tracy R, Kop WJ, Burke G, et al. Frailty in older
adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci.
2001;56:M146-M157. DOI: 10.1093/gerona/56.3.M146.

Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead
V, Collin I, Cummings JL, Chertkow H. The Montreal Cognitive
Assessment, MoCA: a brief screening tool for mild cognitive impairment.
J Am Geriatr Soc. 2005;53:695-699. DOI: 10.1111/j.1532-5415.2005.
53221.x.

Saczynski JS, Inouye SK, Guess J, Jones RN, Fong TG, Nemeth E,
Hodara A, Ngo L, Marcantonio ER. The Montreal cognitive assessment:
creating a crosswalk with the mini-mental state examination. J Am
Geriatr Soc. 2015;63:2370-2374. DOI: 10.1111/jgs.13710.

Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci
Med. 1991;32:705-714. DOI: 10.1016/0277-9536(91)90150-B.
Kroencke K, Spitzer R, Wiliams J. The PHQ-9: validity of a brief de-
pression severity measure. J Gen Intern Med. 2001;16:606-613. DOI:
10.1046/}.1525-1497.2001.016009606..X.

Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for as-
sessing generalized anxiety disorder: the GAD-7. Arch Intern Med.
2006;166:1092-1097. DOI: 10.1001/archinte.166.10.1092.

Desteghe L, Engelhard L, Raymaekers Z, Kluts K, Vijgen J, Dilling-Boer
D, Koopman P, Schurmans J, Dendale P, Heidbuchel H. Knowledge
gaps in patients with atrial fibrillation revealed by a new validated knowl-
edge questionnaire. Int J Cardiol. 2016;223:906-914. DOI: 10.1016/j.
jjcard.2016.08.303.

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 bleed-
ing in patients with atrial fibrillation: the Euro Heart Survey. Chest.
2010;138:1093-1100. DOI: 10.1378/chest.10-0134.

Lip GY, Frison L, Halperin JL, Lane DA. Comparative validation of a
novel risk score for predicting bleeding risk in anticoagulated patients
with atrial fibrillation: the HAS-BLED (Hypertension, Abnormal Renal/
Liver Function, Stroke, Bleeding History or Predisposition, Labile
INR, Elderly, Drugs/Alcohol Concomitantly) score. J Am Coll Cardiol.
2011;57:173-180. DOI: 10.1016/j.jacc.2010.09.024.

Zweiker D, Zweiker R, Winkler E, Roesch K, Schumacher M, Stepan
V, Krippl P, Bauer N, Heine M, Reicht G. Association between subjec-
tive risk perception and objective risk estimation in patients with atrial
fibrillation: a cross-sectional study. BMJ open. 2017;7:¢018242. DOI:
10.1136/bmjopen-2017-018242.

Hijazi M, Aljohani S, Algahtani F, Chaker Z, Al Hajji M, Al Hallak A,
Alkhouli M. Perception of the risk of stroke and the risks and benefits of
oral anticoagulation for stroke prevention in patients with atrial fibrilla-
tion: a cross-sectional study. Mayo Clin Proc. 2019;94:1015-1023. DOI:
10.1016/j.mayocp.2018.08.043.

Fitzmaurice DA, Blann AD, Lip GY. Bleeding risks of antithrombotic ther-
apy. BMJ. 2002;325:828-831. DOI: 10.1136/bmj.325.7368.828.
Ohman S. Previous experiences and risk perception: the role of trans-
ference. J Edu Soc Behav Sci. 2017;23:1-10. DOI: 10.9734/JESBS/
2017/35101.

Apter AJ, Paasche-Orlow MK, Remillard JT, Bennett IM, Ben-Joseph
EP, Batista RM, Hyde J, Rudd RE. Numeracy and communication with
patients: they are counting on us. J Gen Intern Med. 2008;23:2117—
2124. DOI: 10.1007/s11606-008-0803-x.

Shehab N, Lovegrove MC, Geller Al, Rose KO, Weidle NJ, Budnitz
DS. US emergency department visits for outpatient adverse drug
events, 2013-2014. JAMA. 2016;316:2115-2125. DOI: 10.1001/
jama.2016.16201.

Rusin G, Konieczyiska M, Bijak P, Desteghe L, Heidbuchel H,
Malinowski KP, Undas A. Bleeding tolerance among patients with atrial
fibrillation on oral anticoagulation. Can J Cardiol. 2020;36:500-508.
DOI: 10.1016/j.cjca.2019.09.004.

Loewen PS, Ji AT, Kapanen A, McClean A. Patient values and prefer-
ences for antithrombotic therapy in atrial fibrillation. Thromb Haemost.
2017;117:1007-1022. DOI: 10.1160/TH16-10-0787.


https://doi.org/10.3109/07853890.2015.1132842
https://doi.org/10.1016/j.rec.2016.11.033
https://doi.org/10.2147/CIA.S37818
https://doi.org/10.1016/S0140-6736(13)62343-0
https://doi.org/10.1007/s40271-013-0027-y
https://doi.org/10.1177/1474515117739618
https://doi.org/10.1177/1474515117739618
https://doi.org/10.1111/jgs.16178
https://doi.org/10.1111/jgs.16178
https://doi.org/10.3389/fcvm.2019.00155
https://doi.org/10.1093/gerona/56.3.M146
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1111/jgs.13710
https://doi.org/10.1016/0277-9536(91)90150-B
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1016/j.ijcard.2016.08.303
https://doi.org/10.1016/j.ijcard.2016.08.303
https://doi.org/10.1378/chest.10-0134
https://doi.org/10.1016/j.jacc.2010.09.024
https://doi.org/10.1136/bmjopen-2017-018242
https://doi.org/10.1016/j.mayocp.2018.08.043
https://doi.org/10.1136/bmj.325.7368.828
https://doi.org/10.9734/JESBS/2017/35101
https://doi.org/10.9734/JESBS/2017/35101
https://doi.org/10.1007/s11606-008-0803-x
https://doi.org/10.1001/jama.2016.16201
https://doi.org/10.1001/jama.2016.16201
https://doi.org/10.1016/j.cjca.2019.09.004
https://doi.org/10.1160/TH16-10-0787

Bamgbade et al

26.

27.

J Am Heart Assoc. 2021;10:e019979. DOI: 10.1161/JAHA.120.019979

Légaré F, Witteman HO. Shared decision making: examining key ele-
ments and barriers to adoption into routine clinical practice. Health Aff
(Millwood). 2013;32:276-284. DOI: 10.1377/hlthaff.2012.1078.

Stacey D, Légaré F, Lewis K, Barry MJ, Bennett CL, Eden KB, Holmes-
Rovner M, Llewellyn-Thomas H, Lyddiatt A, Thomson R. Decision aids
for people facing health treatment or screening decisions. Cochrane
Database Syst Rev. 2017;4:CD001431. DOI: 10.1002/14651858.CD001
431.pubb.

28.

29.

Perceived and Predicted Bleeding Risk

Kiviniemi MT, Ellis EM, Orom H, Waters EA, Hay JL. ‘Don’t know’ re-
sponding and estimates of perceived risk: failing to provide a ‘don’t
know’ response systematically biases laypeople’s perceived risk
estimates. Health Risk Soc. 2020;22:69-85. DOIl: 10.1080/13698
575.2020.1714557.

Sulat JS, Prabandari YS, Sanusi R, Hapsari ED, Santoso B. The validity
of health belief model variables in predicting behavioral change. Health
Educ. 2018;118:499-512. DOI: 10.1108/HE-05-2018-0027.


https://doi.org/10.1377/hlthaff.2012.1078
https://doi.org/10.1002/14651858.CD001431.pub5
https://doi.org/10.1002/14651858.CD001431.pub5
https://doi.org/10.1080/13698575.2020.1714557
https://doi.org/10.1080/13698575.2020.1714557
https://doi.org/10.1108/HE-05-2018-0027

SUPPLEMENTAL MATERIAL



Figure S1. Distribution of Perceived and Predicted Bleeding Risk: The SAGE-AF Study.
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