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Abstract

Background: Successful anticoagulation is critical for stroke prevention in adults with atrial
fibrillation (AF). Anticoagulation satisfaction is a key indicator of treatment success. While
physical, cognitive, and psychosocial limitations are common in elderly AF patients, their
associations with anticoagulation satisfaction are unknown.

Objective: Examine whether anticoagulation satisfaction differs among AF patients with and
without physical, cognitive, and psychosocial conditions.

Methods: The study comprised AF patients greater than or equal to 65 years old who were
prescribed an oral anticoagulant (warfarin 57%; direct oral anticoagulant [DOAC] 43%). Frailty,
cognitive function, social support, depressive symptoms, vision, hearing, and anxiety were
assessed using validated measures. Anticoagulation satisfaction was measured using the anticlot
treatment scale.

Results: Participants (7= 1037, 50% female) were on average 76 years old. The following
conditions were prevalent: frailty (14%), cognitive impairment (42%), social isolation (13%),
vision impairment (35%), hearing impairment (36%), depression (29%), and anxiety (24%).

Correspondence: Weijia Wang, MD, MPH, Department of Medicine, Cardiology Division, University of Massachusetts Medical
School, 55 Lake Avenue North, Worcester, MA 01655. Weijia.Wang@umassmemorial.org.

SUPPORTING INFORMATION

Additional supporting information may be found online in the Supporting Information section.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Page 2

Average anticlot treatment burden scale was 55 out of 60 (lower burden scales indicating higher
perceived burden). Patients with high perceived burden were older, more likely to be female, and
receive warfarin. After adjusting for confounders, visual impairment (adjusted odds ratio [95%
confidence interval]: 1.7 [1.2-2.4]), depressive symptoms (2.4 [1.6-3.7]), and anxiety (1.8
[1.2-2.7]) were significantly associated with high perceived burden. Different conditions were
associated with high perceived burden in warfarin vs DOAC users.

Conclusion: Physical, cognitive, and psychosocial limitations are prevalent and associated with
high perceived anticoagulation burden among elderly AF adults. These conditions merit
consideration in anticoagulation prescribing.
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INTRODUCTION

Atrial fibrillation (AF) is the most common arrhythmia in the elderly and markedly increases
stroke risk.1 Successful anticoagulation is central for stroke prevention in patients with AF.2
However, anticoagulation management is complex and frequently associated with treatment
burden and bleeding.2# Unfortunately, approximately one-half of patients with AF have
poor anticoagulation control which contributes to an increased risk of stroke and all-cause
mortality.5:6

Anticoagulation satisfaction, which consists of patient-reported feelings of the limitations
and burden of anticoagulation treatment, is an important but commonly ignored aspect in
assessing treatment benefit. Patients being treated with warfarin who are more, vs those who
are less, satisfied with anticoagulation have better treatment adherence and international
normalized ratio (INR) time in the therapeutic range.’

Physical, cognitive, and psychosocial conditions have strong prognostic value in AF.
Depression and anxiety are independently associated with ischemic stroke and intracranial
bleeding in patients with AF.8 Also, impaired cognition is a risk factor for warfarin
instability.%-10 However, whether these conditions are associated with anticoagulation
satisfaction in patients with AF is unclear. Furthermore, in previous studies patients were
typically treated with warfarin, and not with the more contemporary direct oral
anticoagulants (DOACS).

Using data from the Systematic Assessment of Geriatric Elements in Atrial Fibrillation
(SAGE-AF) study, we examined the association between six conditions commonly seen in
geriatrics, including frailty, cognitive impairment, lack of social support, depressive
symptoms, vision and hearing impairment, and anxiety in relation to anticoagulation
satisfaction as characterized by the anticlot treatment scale (ACTS).11

This analysis provides data on anticoagulation satisfaction and will facilitate anticoagulation
decision making in elderly patients with AF.
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2| METHODS

2.1| Study population

The SAGE-AF study is an ongoing, prospective study of adults 65 years and older with AF
who received oral anticoagulation. Participants completed a comprehensive baseline
geriatric assessment, a structured interview, and a medical record review in the context of
their routine medical care.

The eligibility criteria for SAGE-AF include: (a) be scheduled for an ambulatory care visit at
one of four Central Massachusetts practices (University of Massachusetts Memorial Health
Care internal medicine, cardiology, or electrophysiology, Heart Rhythm Associates of
Central Massachusetts), one practice in Eastern Massachusetts (Boston University
cardiology), or one of two practices in Central Georgia (Family Health Center and Georgia
Arrhythmia Consultants); (b) have AF (if the arrhythmia was present on an
electrocardiogram or Holter monitor or if it was noted in any clinic note or hospital record);
and (c) have a CHA2DS2VASC2 risk score greater than or equal to 2. Participants are not
eligible for enrollment if they have an absolute contraindication to oral anticoagulation, if
they have an indication for oral anticoagulation other than AF (eg, mechanical heart valve),
if they are unable to provide signed informed consent, if they do not speak English, if they
have a planned invasive high bleeding risk procedure, if they are pregnant, if they are
prisoners, or if they are unwilling or unable to participate in planned 1- and 2-year follow-up
visits.

Out of the 6507 individuals screened, a total of 1244 participants have been enrolled in this
longitudinal study and completed their baseline examination (Figure 1). Study protocols
were approved by the University of Massachusetts Medical School, Boston University, and
Mercer University Institutional Review Boards.

2.2 | Data abstraction

Demographic, clinical, treatment, and laboratory characteristics were abstracted from
hospital and clinic medical records by trained study staff. Information abstracted from the
health record included participants’ age, sex, race, insurance type, comorbidities relevant to
stroke and bleeding risk (eg, diabetes, hypertension, heart failure, anemia, chronic kidney
disease), and cardiovascular treatments. Information about key laboratory findings, including
serum creatinine, hemoglobin, and INR values (over the past 4 weeks), were also abstracted
from the health record. CHA2DS2VASC and HAS-BLED?3 scores were calculated. Alcohol
use was ascertained from the medical record as well as from patient self-report during the
baseline interview. Labile INR was defined as less than 60% of the 12 most recent INR
values before baseline visit in the range of 2 to 3. Participants on a DOAC did not score on
“L” in the HAS-BLED score.

2.3| Comprehensive geriatric and mood assessment

All SAGE-AF participants complete a six-component geriatric assessment using validated
measures of frailty, cognitive function, social support, depressive symptoms, vision, and
hearing. Frailty is assessed using the Cardiovascular Health Survey frailty scale.1# It has five
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components: weight loss/shrinking, exhaustion, low physical activity, slow gait speed, and
weakness. Each component receives a point and the scale ranges from 0 to 5. A participant is
considered to be frail if 3 or more criteria are present, prefrail (1-2), and not frail (0).
Cognitive function is assessed by the Montreal Cognitive Assessment Battery.1® It is a 30-
item screening tool validated to detect mild cognitive impairment. Higher scores indicate
greater cognitive function, with a score less than 23 indicating cognitive impairment. \We use
a 5-item modified version of the Social Support Scale and the 6-item Social Network Scale
to assess breadth and depth of social support available to participants.18 High scores indicate
more social support with a score of less than 12 indicating social isolation. The Patient
Health Questionnaire (PHQ-9) was used to assess for depressive symptoms!” with a score
greater than or equal to 5 indicating high depressive symptoms. Vision and hearing were
self-reported and categorized as binary (impaired or not). Anxiety was assessed using the
Generalized Anxiety Disorder-7 scalel® with a score greater than or equal to 5 indicating
anxiety symptoms.

Anticoagulation satisfaction measurement

Anticoagulation satisfaction is measured by ACTS.11 The ACTS is a validated 15-item
survey designed to assess patients’ satisfaction with their oral anticoagulation. It has been
used in major clinical trials1®-20 and registries.2122 In contrast to some other assessments of
anticoagulation satisfaction, it includes questions that pertain to both DOAC and warfarin
users. It has two scales: a 12-item burden scale and a 3-item benefit scale. The burden item
is coded from “Extremely” (coded 1) to “Not at all” (coded 5). The burden scale sums the
individual burden items and ranges from 12 to 60. Higher scores represent less favorable
perceptions of anticoagulation. There is no published consensus on what constitutes a
clinically important difference on the ACTS scale. We defined high anticoagulation burden
as being in the lowest quartile of the burden scale. We also examined the scale as a
continuous variable. The benefit items are coded from “Not at all” (coded 1) to “Extremely
(coded 5). The benefit scale is the sum of the benefit items and ranges from 3 to 15, higher
scores representing more favorable perceptions.

Data analysis

Differences in selected baseline characteristics between participants reporting high
anticoagulation burden were compared to participants with lower burden by analysis of
variance for continuous variables and the y? test for categorical variables. The associations
between exposures and anticoagulation burden scale were examined by logistic regression
and linear regression. Model 1 included six conditions (frailty, cognitive impairment, social
isolation, visual impairment, hearing impairment, and depression), plus anxiety and presence
of AF symptoms. Model 2 additionally adjusted for demographical variables including age,
sex, education, income, insurance, and provider type. Lastly, model 3 additionally adjusted
for comorbidities summarized as CHA2DS2VASC and HAS-BLED scores. The association
between exposures and the benefit scale was examined separately by linear regression.

Because anticoagulation satisfaction is higher among DOAC users than warfarin users,3 an
analysis was also performed examining the association between anticoagulation burden and
each condition separately among DOAC and warfarin users. In addition, since the proportion
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of patients receiving DOACSs is higher among participants enrolled from Georgia, analyses
were stratified by site (Massachusetts vs Georgia). Statistical analyses were performed using
SAS 9.4 (SAS Institute, Inc, Cary, NC).

RESULTS

SAGE-AF enrolled 1244 participants. Of these, 83% (N = 1037) were taking oral
anticoagulants and are included in the analysis. Participants were on average 76 (+7) years
old and approximately one half were women. Participants who reported high anticoagulation
burden were younger, more likely to be female, and were more likely to have been
previously diagnosed with anemia, chronic lung disease, and have an implantable cardiac
device. Participants who perceived a higher burden from their anticoagulation were more
often treated with warfarin (Table 1).

Overall, the ACTS burden score has a mean of 55 with a standard deviation of 6 and is left-
skewed (median, 57 and mode, 60; range, 12-60) (Figure 2). The ACTS burden scores were
56 (£5) and 54 (£6) among individuals taking DOAC and warfarin, respectively. The
average burden scales of participants with high and low anticoagulation burden were 46 (+6)
and 58 (£2), respectively.

The prevalence of physical, cognitive, and psychosocial impairment was high among
participants with AF, ranging from 14% to 42%. Visual impairment, depression, and anxiety
were significantly associated with high anticoagulation burden, both in univariate and
multivariate analyses. Frailty was significantly associated with high anticoagulation burden
only in univariate analysis. Social isolation was significantly associated with high
anticoagulation burden in univariate analysis and model 1 (Table 2). When the burden scale
was examined as a continuous variable, the results were not substantially changed (Table
S1).

When stratified by anticoagulant type, visual impairment and depression were significantly
associated with high anticoagulation burden in warfarin users, whereas social isolation and
anxiety were significantly associated with high anticoagulation burden in participants
receiving DOAC (Table 3). Among warfarin users, the burden scales with and without visual
impairment were 52 (£7) and 55 (£6); the burden scales with and without depression were
51 (£7) and 55 (£5). Among DOAC users, the burden scales with and without social
isolation were 54 (+7) and 56 (£5); the burden scales with and without anxiety were 53 (x6)
and 57 (£4). The associations did not show significant heterogeneity according to the study
site (Table S2).

The benefit scale was examined as a continuous outcome. Average benefit scale was 11 (+4)
with a range from 3 to 15. Social isolation and visual impairment were significantly
associated with lower perceived anticoagulation benefit in unadjusted and adjusted models.
Specifically, the average unadjusted benefit scale in participants with and without social
isolation were 8.6 (8.0-9.3) and 11.1 (10.9-11.4) (Pfor difference <.01). The average
perceived anticoagulation benefit in participants with as compared to without visual
impairment were 10.3 (9.9-10.7) and 11.1 (10.8-11.4) (P for difference <.01) (Table S3).
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DISCUSSION

In this contemporary cohort of elderly adults with AF prescribed an oral anticoagulant,
visual impairments, depressive symptoms, and anxiety symptoms were independently
associated with higher burden from anticoagulation. Furthermore, the conditions associated
with anticoagulation burden differed by anticoagulant type. Specifically, visual impairment
and depression were associated with higher burden in warfarin users, whereas social
isolation and anxiety were associated with higher burden among patients treated with a
DOAC. With respect to perceived anticoagulation benefits, social isolation and visual
impairment were associated with lower perceived anticoagulation benefits.

The links between physical, cognitive, and psychosocial conditions with anticoagulation
outcomes and satisfaction in the contemporary era of stroke prevention for AF are not well
established. Prior studies have demonstrated that cognitive impairment is associated with
twofold higher risk of thromboembolic events, and less effective anticoagulation,®
presumably as a result of poor anticoagulation adherence.23 More recently, a community-
based case-control study found depression to be independently associated with a 2.2-fold
greater odds of having a supratherapeutic INR among warfarin-treated patients.10 Anxiety is
also independently associated with 50% higher risk of stroke and intracranial hemorrhage in
AF patients initiating warfarin. This suggests in aggregate that conditions common in
geriatric patients influence anticoagulation adherence as well as effectiveness.®

Anticoagulation satisfaction is an important patient-reported outcome because it is strongly
associated with anticoagulation adherence and clinical outcomes, including bleeding and
stroke.24-26 The previous literature on anticoagulation satisfaction in AF has generally
focused on comparing satisfaction among warfarin-treated patients to those treated with
DOACSs in whom the burden from anticoagulation treatment is generally lower.3-27 Patient
perceptions of the burdens and benefits of anticoagulation are important in the context of AF
management, since treatment is generally life-long, often requires behavior change (ie,
change in diet), and is associated with potential harm. In addition to their associations with
clinical outcomes, assessment of patient beliefs and preferences surrounding anticoagulation
is a critical component of anticoagulation shared decision making, a process endorsed for
providers and patients by the 2016 American College of Cardiology AF Quality Guidelines.
28 |n parallel with increasing recognition of its importance, treatment satisfaction has
become increasingly integrated into health care research.2®

We observed that visual impairment, depression, and anxiety were independently associated
with higher self-reported burden of anticoagulation among elderly participants with AF. Our
findings suggest that assessment of mood and vision in the context of the clinical care of
patients with AF might help health care providers identify patients for whom anticoagulation
is burdensome. It could facilitate more personalized and informed decisions about the risks
and benefits of anticoagulation and identify patients who may need closer surveillance.
Furthermore, clinical assessments that integrate these components of a geriatric examination
have the potential to facilitate more efficient allocation of health care resources (ie, a visiting
nurse to conduct an INR) and improve patient safety by targeting AF patients at higher risk
for additional support.
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There is no consensus as to what constitutes a clinically important difference on the ACTS
scale. However, many have suggested that a difference of 0.5 standard deviation or more
constitute a minimally important clinical difference on patient-reported outcomes.39 In our
study, most of the between-group differences were close to, or larger than, 0.5 standard
deviations (0.5x6=3) for the ACTS burden scale and (0.5x4=2) for the ACTS benefit scale.
Also, we know from prior work that DOACSs are associated with higher satisfaction than
warfarin. The average difference in the burden scales between DOACSs and warfarin in this
study was two. Since most of the differences we observed were bigger than two, we believe
that our findings are clinically relevant.

The prescription of DOACSs and proportion of anticoagulated patients receiving DOACs has
increased dramatically since their introduction in 2010.31 However, more than half of AF
patients on anticoagulation remain treated with warfarin according to recent national registry
data.32 Our findings from wide-spectrum outpatient practices suggest that distinct conditions
are associated with perceived burden from anticoagulation among warfarin, as compared
with DOAC, users. The association between visual impairment and higher burden among
warfarin users (but not patients on DOAC) may result from the fact that warfarin requires
frequent dose adjustments using tablets of different colors and shapes. In contrast, social
isolation and anxiety were associated with higher perceived burden from anticoagulation
among DOAC but not warfarin-treated patients. It could be from the mitigating effect that
in-person specialized anticoagulation care provided to anxious and isolated warfarin, but not
DOAC, users. Our results suggest that a comprehensive geriatric assessment, including
mood, vision, and social support, might better inform the type of anticoagulation selected for
elderly adults with AF.

Our study has several strengths. The study population is geographically diverse. It includes
elderly AF patients with a high degree of comorbidity. Also, validated and publicly available
instruments were used for the comprehensive assessment of conditions common in
geriatrics, including cognition, frailty, social isolation, and mood. Limitations should also be
mentioned. The cross-sectional design precludes conclusions of any temporal and causal
relationship. Second, we did not collect information about how long patients had received
anticoagulants or whether they had switched agents before enrollment. We acknowledge that
the perception of burden and benefit may be affected by prior switching or based on the
duration of anticoagulant exposure. Third, we only examined patients receiving
anticoagulants so individuals with extreme anticoagulation dissatisfaction which led to
discontinuation were not included. Fourth, vision and hearing impairment were self-reported
and thus less objective. However, this emulated the real-world practice because cardiology
and internal medicine clinics are not usually equipped to have objective sensory assessment.
Fifth, we did not have data on adherence to anticoagulants, which limits the exploration
whether increased anticoagulation burden in elderly AF patients could lead to worse hard
outcomes. Also, because our population has a heavy burden of physical, cognitive, and
psychosocial illness, it may differ from the population in which the questionnaires used were
validated. This may affect the performance of the questionnaires. Lastly, this is a risk factor
analysis. It is hypothesis-generating and the findings can be from chance.
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5| CONCLUSION

Physical, cognitive, and psychosocial conditions are common among elderly adults with AF
receiving anticoagulation. Vision impairment, depressive symptoms, and anxiety are
associated with high anticoagulation burden. The patterns of association differed by the type
of anticoagulant used. Our findings suggest that vision, depression, and anxiety merit
consideration in anticoagulation prescribing.
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Total Screened

(65+, AF, CHADS2Vasc>=2)

N=6507
v Y
Eligible Ineligible
N=4417 N=2090
v v .
Enrolled Not Enrolled Does not speak English= 857
N=1244 N=3173 Absolute or relative contraindication to anticoagulation

=695
Unable to provide informed consent = 275
Watchman = 121
Indication for anticoagulation other than AF = 108

Patient Not Enrolled because: Planned to move within 2 years = 31

No, but maybe next visit = 1054 Other clinical contraindication= 3

Not Interested= 753

Not approached due to time constraints = 657

Cancel/no show = 505

Provider said bad candidate= 111

Other =54

Family did not want patient to do research = 14

Time required is too much= 13

Not feeling well at time of consent =7

Patient did not consent for all study measures=5

FIGURE 1.

Enrollment flow chart. AF, atrial fibrillation
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Distribution of ACTS Burden by Anticoagulant Type

Type of AC = DOAC Type of AC = Warfarin
22.95

18.90

13.50
12.34

10.70

5.88

2,03

1 2 3 4 5 6 1 2 3 4 5 6
ACTS Burden Score Category

FIGURE 2.
Histogram of ACTS burden scores (score category: 1: <40, 2: 40-44, 3: 45-49,4: 50-54, 5:

55-59, 6: 60). AC, anticoagulant; ACTS, the anticlot treatment scale; DOAC, direct oral
anticoagulant
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