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Background-—Atrial fibrillation (AF) is the most common clinically significant arrhythmia in adults and a major risk factor for
ischemic stroke. Nonetheless, previous research suggests that many individuals diagnosed with AF lack awareness about their
diagnosis and inadequate health literacy may be an important contributing factor to this finding.

Methods and Results-—We examined the association between health literacy and awareness of an AF diagnosis in a large,
ethnically diverse cohort of Kaiser Permanente Northern and Southern California adults diagnosed with AF between January 1,
2006 and June 30, 2009. Using self-reported questionnaire data completed between May 1, 2010 and September 30, 2010,
awareness of an AF diagnosis was evaluated using the question “Have you ever been told by a doctor or other health professional
that you have a heart rhythm problem called atrial fibrillation or atrial flutter?” and health literacy was assessed using a validated 3-
item instrument examining problems because of reading, understanding, and filling out medical forms. Of the 12 517 patients
diagnosed with AF, 14.5% were not aware of their AF diagnosis and 20.4% had inadequate health literacy. Patients with inadequate
health literacy were less likely to be aware of their AF diagnosis compared with patients with adequate health literacy (prevalence
ratio=0.96; 95% CI [0.94, 0.98]), adjusting for sociodemographics, health behaviors, and clinical characteristics.

Conclusions-—Lower health literacy is independently associated with less awareness of AF diagnosis. Strategies designed to
increase patient awareness of AF and its complications are warranted among individuals with limited health literacy. ( J Am Heart
Assoc. 2017;6:e005128. DOI: 10.1161/JAHA.116.005128.)
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A trial fibrillation (AF) is the most common clinically
significant arrhythmia in adults.1,2 Individuals with AF

suffer from an increased risk of morbidity and mortality
stemming from events such as ischemic stroke, heart failure,
and sudden cardiac death.3 In 2010, it was estimated that
5.2 million people in the United States were living with their

AF and a projected 12.1 million people were expected to have
AF by the year 2030.4 However, prior research has shown that
many individuals who are diagnosed with AF may lack
awareness of their disease.5–7 These individuals may also
not fully understand the risks and benefits associated with the
use of anticoagulants, one of the main approaches used to
mitigate AF-associated thromboembolism.8–12

Lack of awareness of an AF diagnosis, coupled with a
limited understanding of both the risks and benefits associ-
ated with provider-prescribed AF treatments, may lead to
treatment nonadherence. Three primary factors have been
reported to be associated with patient nonadherence to
anticoagulation medication, including patient’s perception and
knowledge about its purpose, their understanding of both the
risks and benefits associated with the use of anticoagulants,
and their socioeconomic status.13 Despite these factors, few
interventions have been implemented to increase awareness
and/or knowledge of AF as a means of improving AF
treatment adherence. Results from the interventions that
have been conducted found very marginal improvements in
both patient awareness and knowledge of AF.14

Health literacy, “the degree to which individuals have the
capacity to obtain, process and understand basic health
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information and services needed to make appropriate health
decisions,”15 may be one factor contributing to the limited
effectiveness of such patient-focused educational interven-
tions. It has been shown that individuals with limited health
literacy are at an increased risk for disease-related mortality,
have worse disease management, engage less in participatory
decision-making during healthcare visits, and are less adher-
ent to provider-prescribed medication(s).16–20 Although it may
be intuitive that low health literacy would be associated with
lower awareness of an AF diagnosis, it is unclear as to
whether or not health literacy is an important driving force
behind the lower awareness. Other mechanisms, such as
insufficient patient–provider communication, may also con-
tribute to the lack of awareness of an AF diagnosis. Therefore,
we aimed to evaluate the contribution of health literacy to this
relationship by examining the association between health
literacy and awareness of an AF diagnosis among individuals
who were newly diagnosed with AF.

Methods

Setting
The source population included members of Kaiser Perma-
nente Northern California (KPNC) and Southern California
(KPSC), 2 integrated healthcare delivery systems that provide
comprehensive care to over 8 million individuals throughout
the state of California. Membership within KPNC and KPSC is
sociodemographically diverse and highly representative of the
statewide population.21–23 Patients are enrolled in these 2
health-delivery systems through their employer, family mem-
ber, individually, or a state or federally funded program. All
individual-level data, including sociodemographic information
and details of medical care obtained from outpatient,
emergency department, and hospital encounters, are cap-
tured within a comprehensive electronic health record (EHR)
based on the EpicCare system (Epic Systems, Verona, WI).

Study Population
The present investigation included individuals from the source
population who were part of the Anticoagulation and Risk
Factors in Atrial Fibrillation–Cardiovascular Research Network
(ATRIA-CVRN) cohort.24 This cohort included KPNC and KPSC
patients who were diagnosed with incident AF or atrial flutter
between January 1, 2006 and June 30, 2009 (Figure). An
incident AF or atrial flutter diagnosis was defined as having
either ≥1 primary hospital discharge diagnosis of AF (Inter-
national Classification of Diseases, Ninth Revision, Clinical
Modification [ICD-9-CM] code 427.31) or atrial flutter (ICD-9-
CM code 427.32) and/or ≥2 outpatient, non–emergency
department encounters for AF or atrial flutter with an

electrocardiographic physician-confirmed diagnosis of AF or
atrial flutter. Patients were excluded from the ATRIA-CVRN
cohort if they had a prior AF diagnosis between January 1,
2001 and December 31, 2005, were <21 years of age, had
<12 months of continuous health plan membership or
pharmacy benefits prior to cohort entry, or had no follow-up
time after cohort entry.

Of 37 492 patients in the ATRIA-CVRN cohort, 23 394
were invited to complete a 35-item health questionnaire
because they were alive at the time of questionnaire
administration (May 1, 2010 and September 30, 2010), were
active health plan members, had a valid mailing address or
telephone number, and had not been prescribed warfarin
≥90 days before questionnaire administration (to focus only
on presumed incident cases of AF). The questionnaire
solicited information about personal and family medical
history, self-rated health, personal health behaviors, sociode-
mographic characteristics, anthropometrics, and overall
health literacy. Complete questionnaires were obtained from
13 140 (56.2%) patients, with 9677 (73.6%) completing the
questionnaire by mail and 3463 (26.4%) by telephone with a
professional interviewer. Mailed questionnaires were available
in 3 languages (English, Spanish, and Mandarin) and tele-
phone questionnaires were conducted in either English or
Spanish. The median length of time (interquartile range)
between being diagnosed with AF or atrial flutter and
questionnaire completion was 2.65 years (1.0 years).
Patients who were missing data to assess their health literacy
(n=471), awareness of an AF diagnosis (n=122), or both
(n=30) were excluded. The final analytic cohort for this study
included 12 517 patients.

This study was approved by the institutional review boards
at KPNC and KPSC. A waiver of written informed consent was
obtained because of the nature of the study being a minimal-
risk health questionnaire.

Health Literacy
Health literacy was assessed using 3 questions from the
health questionnaire.25–28 These questions included (1) “How
often has someone (like a family member, friend, hospital
clinic worker, or caregiver) helped you read hospital or other
medical materials?” with the response options of “None of the
time,” “A little of the time,” “Some of the time,” “Most of the
time,” and “All of the time”; (2) “How often do you have
problems learning about your medical condition because of
difficulty understanding written information?” with the same
response options as the first question; and (3) “How confident
are you filling out forms by yourself?” with the response
options of “Extremely,” “Quite a bit,” “Somewhat,” “A little
bit,” and “Not at all.” For each of these questions, response
options were scored from 0 to 4, with higher scores
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representing lower health literacy. Therefore, the response
options “None of the time” and “Extremely” were given a
score of 0 and “All of the time” and “Not at all” were given a
score of 4. The scores from each of these 3 questions were
summed (range 0–12) and the summed score was dichot-
omized into “adequate health literacy” score 0 to 2 and
“inadequate health literacy” score ≥3 (Table 1). This method
of dichotomization has been previously identified to optimally
distinguish between inadequate and adequate health liter-
acy.25–28 This 3-item instrument has also been previously
validated among patients from a VA preoperative clinic using

the Short Test of Functional Health Literacy in Adults (S-
TOHFLA). The area under the receiver operating characteristic
curve was calculated to compare overall performance result-
ing in values of 0.87 (95% CI=0.78–0.96), 0.76 (95% CI=0.62–
0.90), and 0.80 (95% CI=0.67–0.93), respectively, for each
question.25

Awareness of Atrial Fibrillation
Awareness of an AF diagnosis was assessed using the
question, “Have you ever been told by a doctor or other health

Figure. Assembly of the final analytic cohort of patients with complete health questionnaire data to
assess health literacy and awareness of an atrial fibrillation diagnosis (n=12 517).
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professional that you have a heart rhythm problem called
atrial fibrillation or atrial flutter? Atrial fibrillation and atrial
flutter cause an irregular heartbeat.” with the response
options of “Yes” and “No.”

Participant Characteristics
Age was determined from the EHR (in years) at the time of AF
diagnosis. Sex (male or female) and race/ethnicity (non-
Hispanic white, non-Hispanic black, non-Hispanic Asian or
Pacific Islander, or Hispanic) were also determined from the
EHR. Marital status (married/partner or not married/partner),
educational attainment (<high school, high school graduate,
some college, or Bachelor’s degree or higher), household
income (≤$25 000, $25 001–$50 000, $50 001–$80 000,
or ≥$80 001), physical activity in the past month (based on
frequency, duration, and intensity of the activity(ies) catego-
rized into level 0=never, level 1=low/moderate, or level

2=high), cigarette use in the past year (current, former, or
never), alcohol use in the past year (current, former, or never),
prescribed medication adherence (range: all of the time to
less than half of the time), self-reported health status for poor
physical health in the past month (range: 0 to ≥29 days), poor
mental health in the past month (range: 0 to ≥29 days), and
overall current health (range: poor to excellent) were obtained
from the questionnaire.

History of dementia, chronic heart failure, hypertension,
diabetes mellitus, ischemic stroke, and transient ischemic
attack were collected from the EHR using ICD-9-CM codes
obtained from both inpatient and outpatient encounters
during the 5-year period prior to questionnaire completion.
These diagnoses, excluding dementia, were used to calculate
a CHADS2 stroke risk score.29 A Charlson Comorbidity Index
score was also calculated using ICD-9-CM codes from both
inpatient and outpatient encounters during the 1-year period
prior to questionnaire completion, to adjust for severe chronic
conditions and risk of mortality in the analyses.30

Statistical Analyses
Sociodemographic characteristics, health behaviors, self-
reported health status, and medical history were compared
across health literacy status using v2 and Wilcoxon signed-
rank tests, as appropriate. Unadjusted and adjusted preva-
lence ratios (PRs) and 95% CIs were estimated using log-
binomial regression analyses, assessing the association
between health literacy and awareness of an AF diagnosis.
Models were adjusted for sociodemographics, health behav-
iors, self-reported health status, and medical history. All
analyses were conducted using SAS software version 9.2
(SAS Institute, Cary, NC).

Results
Among 12 517 patients diagnosed with incident AF, who
responded to the questionnaire items regarding health
literacy and awareness of an AF diagnosis, 2554 (20.4%)
were categorized as having inadequate health literacy
(Table 2). Patients with inadequate health literacy were older,
more likely to be female, and less likely to be non-Hispanic
white or be married/with a partner. These patients also had
lower socioeconomic status indicators (more likely to have
less than a high school education and an income ≤$25 000)
and worse overall health (more likely to engage in no physical
activity, be a current smoker, have a Charlson Comorbidity
Index score ≥3, a CHADS2 risk score ≥3, have diagnosed
dementia and self-report poor physical and mental health
≥29 days in the past month along with poor current overall
health). Patients with inadequate health literacy were also
more likely to be unaware of their AF diagnosis.

Table 1. Responses to Health Literacy Questions in 12 517
AF Patients

Question n (%)

“How often has someone (like a family member, friend, hospital clinic
worker, or caregiver) helped you read hospital or other medical
materials?”

None of the time=0 9740 (77.8)

A little of the time=1 940 (7.5)

Some of the time=2 801 (6.4)

Most of the time=3 404 (3.2)

All of the time=4 632 (5.1)

“How often do you have problems learning about your medical condition
because of difficulty understanding written information?”

None of the time=0 9971 (79.7)

A little of the time=1 1172 (9.4)

Some of the time=2 799 (6.4)

Most of the time=3 228 (1.8)

All of the time=4 347 (2.8)

“How confident are you filling out forms by yourself?”

Extremely=0 8614 (68.8)

Quite a bit=1 2118 (16.9)

Somewhat=2 792 (6.3)

A little bit=3 353 (2.8)

Not at all=4 640 (5.1)

Health literacy

Adequate 9963 (79.6)

Inadequate* 2554 (20.4)

*Inadequate health literacy was defined as a summed score ≥3.
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Table 2. Characteristics of 12 517 Incident AF Patients by
Health Literacy Status (All Comparisons Resulted in P<0.001
Based on v2 and Wilcoxon Signed-Rank Tests)

Health Literacy
“Adequate”
n=9963 (79.6%)

Health Literacy
“Inadequate”
n=2554 (20.4%)

Sociodemographics

Age, y

Median 71.3 76.9

25th to 75th% 63.1 to 78.5 67.9 to 83.8

Age group, y, n (%)

<65 3054 (30.7) 482 (18.9)

65 to 74 3235 (32.5) 608 (23.8)

75 to 84 2815 (28.3) 927 (36.3)

≥85 859 (8.6) 537 (21.0)

Male, n (%) 5798 (58.2) 1368 (53.6)

Race/ethnicity, n (%)

Non-Hispanic white 7788 (78.2) 1520 (59.5)

Non-Hispanic black 486 (4.9) 179 (7.0)

Non-Hispanic Asian or
Pacific Islander

586 (5.9) 274 (10.7)

Hispanic 567 (5.7) 417 (16.3)

Other/unknown 536 (5.4) 164 (6.4)

Marital status, n (%)

Married/partner 6696 (67.2) 1503 (58.9)

Not married/partner 3177 (31.9) 1026 (40.2)

Unknown 90 (0.9) 25 (1.0)

Educational attainment, n (%)

Less than High School 401 (4.0) 595 (23.3)

High School Graduate 1553 (15.6) 732 (28.7)

Some College 3791 (38.1) 726 (28.4)

Bachelor’s Degree or Higher 4017 (40.3) 412 (16.1)

Unknown 201 (2.0) 89 (3.5)

Household income, n (%)

$25 000 or less 1183 (11.9) 703 (27.5)

$25 001 to $50 000 2127 (21.4) 572 (22.4)

$50 001 to $80 000 1886 (18.9) 282 (11.0)

More than $80 000 2596 (26.1) 239 (9.4)

Unknown 2171 (21.8) 758 (29.7)

Questionnaire language, n (%)

English 9875 (99.1) 2310 (90.5)

Spanish 83 (0.8) 216 (8.5)

Mandarin 5 (0.1) 28 (1.1)

Health behaviors

Physical activity (past month), n (%)

Continued

Table 2. Continued

Health Literacy
“Adequate”
n=9963 (79.6%)

Health Literacy
“Inadequate”
n=2554 (20.4%)

Level 0 547 (5.5) 395 (15.5)

Level 1 6836 (68.6) 1655 (64.8)

Level 2 2541 (25.5) 487 (19.1)

Unknown 39 (0.4) 17 (0.7)

Cigarette use (past year), n (%)

Never 4094 (41.1) 1147 (44.9)

Former 5131 (51.5) 1166 (45.7)

Current 540 (5.4) 171 (6.7)

Unknown 198 (2.0) 70 (2.7)

Alcohol use (past year), n (%)

Never 1691 (17.0) 794 (31.1)

Former 1824 (18.3) 629 (24.6)

Current 6308 (63.3) 1060 (41.5)

Unknown 140 (1.4) 71 (2.8)

Prescribed medication adherence, n (%)

Less than half of the time 76 (0.8) 16 (0.6)

About half of the time 27 (0.3) 18 (0.7)

Most of the time 130 (1.3) 83 (3.3)

Nearly all of the time 1390 (14.0) 384 (15.0)

All of the time 8062 (80.9) 2017 (79.0)

Unknown 278 (2.8) 36 (1.4)

Self-reported health status

Poor physical health (past month), n (%)

0 days 5813 (58.3) 1052 (41.2)

1 to 7 days 1910 (19.2) 488 (19.1)

8 to 21 days 682 (6.9) 227 (8.9)

22 to 28 days 55 (0.6) 37 (1.5)

≥29 days 569 (5.7) 329 (12.9)

Unknown 934 (9.4) 421 (16.5)

Poor mental health (past month), n (%)

0 days 7119 (71.5) 1383 (54.2)

1 to 7 days 1255 (12.6) 322 (12.6)

8 to 21 days 468 (4.7) 204 (8.0)

22 to 28 days 48 (0.5) 28 (1.1)

≥29 days 273 (2.7) 208 (8.1)

Unknown 800 (8.0) 409 (16.0)

Overall current health, n (%)

Poor 393 (3.9) 313 (12.3)

Fair 1910 (19.2) 916 (35.9)

Good 4040 (40.6) 895 (35.0)

Continued
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In the unadjusted model, inadequate health literacy was
associated with less awareness of an AF diagnosis compared
with adequate health literacy (PR=0.86; 95% CI [0.84, 0.88];
Table 3). After controlling for sociodemographic characteris-
tics (age, sex, race/ethnicity, marital status, educational
attainment, household income, and questionnaire language),
the association was attenuated (PR=0.95; 95% CI [0.94,
0.97]), but remained statistically significant. Controlling only
for sex, marital status, household income, or questionnaire
language did not change the unadjusted estimates. Control-
ling only for age, race/ethnicity, or educational attainment
(PR=0.87, 95% CI [0.85, 0.89]) also did not significantly
change the unadjusted estimates. Evaluating the effect of
controlling for 2 sociodemographic characteristics including
age and race/ethnicity (PR=0.88, 95% CI [0.86, 0.90]), age
and educational attainment (PR=0.88, 95% CI [0.86, 0.90]), or
race/ethnicity and educational attainment (PR=0.87, 95% CI
[0.85, 0.89]) again did not significantly change the unadjusted
estimates. However, controlling for age, race/ethnicity, and
educational attainment together did account for most of the
sociodemographic attenuation (PR=0.92; 95% CI [0.90, 0.94]),
with all of the attenuation accounted for after including
additional control for sex (PR=0.95; 95% CI [0.93, 0.97]).

Adjustment for health behavior characteristics (physical
activity, cigarette use, alcohol use, and medication adherence;

PR=0.96; 95% CI [0.94, 0.98]), self-reported health status
(physical health, mental health, and overall health; PR=0.96;
95% CI [0.94, 0.98]) and medical history (Charlson Comor-
bidity Index, CHADS2 and dementia; PR=0.96; 95% CI [0.94,
0.98]) did not further impact our results. Sensitivity analyses,
after removing the individuals with diagnosed dementia
(n=308), were performed and the results were unchanged.

Discussion
Among a large, diverse sample of adults with incident AF
receiving medical care within integrated healthcare delivery
systems, lower health literacy was significantly associated
with less awareness of an AF diagnosis, even after controlling
for sociodemographics, health behaviors, self-reported health
status, and medical history. This has broad implications for
both patients and providers when managing care for patients
who are newly diagnosed with AF.

Table 2. Continued

Health Literacy
“Adequate”
n=9963 (79.6%)

Health Literacy
“Inadequate”
n=2554 (20.4%)

Very good 2854 (28.7) 347 (13.6)

Excellent 688 (6.9) 57 (2.2)

Unknown 78 (0.8) 26 (1.0)

Medical history

Charlson Comorbidity Index (last year), n (%)

0 3740 (37.5) 572 (22.4)

1 2116 (21.2) 437 (17.1)

2 1413 (14.2) 402 (15.7)

≥3 2694 (27.0) 1143 (44.8)

CHADS2 Score, n (%)

0 2005 (20.1) 246 (9.6)

1 3687 (37.0) 629 (24.6)

2 3057 (30.7) 987 (38.7)

≥3 1214 (12.2) 692 (27.1)

Dementia, n (%) 124 (1.2) 184 (7.2)

Health awareness

Awareness of an atrial fibrillation
diagnosis, n (%)

8781 (88.1) 1926 (75.4)

Table 3. Association of Inadequate Health Literacy With
Awareness of an AF Diagnosis

Inadequate Health Literacy

Prevalence
Ratio 95% CI

Awareness of an atrial fibrillation diagnosis*

Unadjusted 0.86 (0.84, 0.88)

Age (continuous) 0.87 (0.85, 0.89)

Race/ethnicity 0.87 (0.85, 0.89)

Educational attainment 0.87 (0.85, 0.89)

Age, race/ethnicity 0.88 (0.86, 0.90)

Age, educational attainment 0.88 (0.86, 0.91)

Race/ethnicity, educational
attainment

0.87 (0.85, 0.89)

Age, race/ethnicity, educational
attainment

0.92 (0.90, 0.94)

Age, race/ethnicity, educational
attainment, sex

0.95 (0.93, 0.97)

Sociodemographics† 0.95 (0.94, 0.97)

Health behaviors‡ 0.96 (0.94, 0.98)

Self-reported health status§ 0.96 (0.94, 0.98)

Medical historyk 0.96 (0.94, 0.98)

*All P<0.001; variables listed are model adjusted covariates; unadjusted estimates did
not change after controlling only for sex, marital status, household income, or
questionnaire language as individual covariates.
†Adjusted for sociodemographics (age [continuous], sex, race/ethnicity, marital status,
educational attainment, household income, questionnaire language).
‡Adjusted for sociodemographics and health behaviors (physical activity, cigarette use,
alcohol use, medication adherence).
§Adjusted for sociodemographics, health behaviors, and self-reported health status
(physical health, mental health, and overall health).
kAdjusted for sociodemographics, health behaviors, self-reported health status, and
medical history (Charlson comorbidity index, CHADS2 score, and dementia).
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Patients with inadequate health literacy were more than
twice as likely to be unaware of their AF diagnosis when
compared with patients with adequate health literacy (24.6%
versus 11.9%). Being unaware of a medical diagnosis, such as
AF, can be problematic as it likely implies a lack of
understanding of the health risks that are associated with
the diagnosis and potential therapeutic options. Furthermore,
there may be an increased risk of complications stemming
from the primary diagnosis that could develop into secondary
comorbidities and, in turn, lead to an increase in overall risk of
morbidity, mortality, and cost of care. Researchers have
shown that these scenarios do occur among individuals who
are unaware of a medical diagnosis. Some examples include
potential deficits in seeking and receiving appropriate long-
term care among adult survivors of childhood cancers,31

being unaware of an HIV diagnosis until the development of
AIDS,32 misinterpreting symptoms and making uninformed
decisions regarding treatment and follow-up care among
women diagnosed with breast cancer33 and being unable to
recite the details of the diagnosis and treatment plan among
individuals who were diagnosed with breast or colorectal
cancer.34 It has also been shown more broadly in not being
able to repeat the diagnosis, treatment plan, common side
effects, and prescribed medications among individuals
released from a municipal teaching hospital.35

Having inadequate health literacy was also related to
poorer health in our incident AF population. More than 20%
of the patients had inadequate health literacy and their
health profiles (self-reported health status and diagnosed
comorbid conditions) were significantly worse when com-
pared with the health profiles of those with adequate health
literacy. The patients in our study with inadequate health
literacy were more likely to engage in negative health
behaviors (smoking and inadequate physical activity); have
self-reported poorer physical, mental, and overall health
statuses; and have a higher number of adverse health
conditions when compared with patients with adequate
health literacy. Many of the patients with inadequate health
literacy were persons of color (non-Hispanic black, non-
Hispanic Asian or Pacific Islander or Hispanic), not married
or living with a partner in a marriage-like relationship, and
had lower educational attainment and income. The worsen-
ing health profile of patients with inadequate health literacy
may be explained, in part, by the older age of the population.
However, many of these health conditions, and also the
individual health behaviors, are known to begin forming at an
early age. In addition, as our bivariate analyses indicate,
having inadequate health literacy was associated with many
of these adverse health conditions. This highlights another
more generalizable problem of how health literacy may
impact the deterioration of health, which has also been well
documented in the literature.36–40

Lack of awareness of an AF diagnosis, because of
problems with health literacy, warrants additional support for
creating more effective health literacy programs and
improvement strategies. Through improvements in health
literacy, AF patients may be able to better understand their
health condition, associated complications, and available
effective therapies that could lead to increased therapeutic
decision-making and adherence. Some successful health
literacy programs that were created for other health
conditions may also be effective among individuals diag-
nosed with AF. For example, a pilot program was created to
address Alzheimer’s disease symptom recognition and
treatment among minority populations facing a higher
disease burden. Results of the pilot program demonstrated
that implementing an educational training program that was
“engaging, dynamic, age and culturally appropriate”
improved disease-specific health literacy.41 Another example
was a program that worked with physicians to increase their
ability to effectively communicate cancer risk among a low
health literacy population. This program resulted in a new
baseline model for creating improved patient–provider
communication within the hospital’s model of care.42 A
third example was a school-based program to increase
student knowledge about mental illness. This program
implemented a knowledge-contact approach that facilitated
intergroup contact with persons with mental illness as a
means to reduce mental illness stigma. Improvements were
seen in both mental health literacy and a reduction in mental
illness stigma among the school’s student body.43 Lastly,
another school-based educational program taught students
about asthma, obesity, accidental injury, drug use, and
alcohol use through engagement in activities to develop and
practice new skills, review of health information at an
appropriate health literacy level, and increased health
professional exposure to improve overall and topic-specific
health literacy and knowledge. This program saw improve-
ments in the student body in overall health literacy and with
respect to these health topics.44

We acknowledge that the cross-sectional and observa-
tional nature of these data preclude us from assessing time-
dependent factors or inferring a causal relationship between
health literacy and lack of AF diagnosis awareness. Addition-
ally, the questionnaire was self-report, either through a mailed
questionnaire or a telephone interview, so our results may be
subject to recall bias, social desirability bias, and/or
interviewer bias, resulting in an overestimate of the patient’s
awareness of their AF diagnosis. However, there was no
reason to believe that these biases would affect those with
adequate versus inadequate health literacy systematically
leading to nondifferential misclassification of study partici-
pants. Complete questionnaires were also obtained from
56.2% of eligible participants, where people with inadequate
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health literacy may have been less likely to complete the
questionnaire, which would result in lower PRs than observed.
Despite these limitations, the large, sociodemographically
diverse patient population with validated incident AF allowed
us to examine the relation between health literacy and
awareness of an AF diagnosis in a representative population
of patients with incident AF. Additionally, we captured a
comprehensive set of demographic and clinical characteris-
tics through the EHR and patient self-report, which allowed for
the detailed investigation of the association between health
literacy and AF diagnosis awareness.

Conclusions
In a population of patients diagnosed with incident AF, health
literacy was associated with awareness of an AF diagnosis,
even after control for sociodemographics, health behaviors,
self-reported health status, and medical history. Patients with
inadequate health literacy were less likely to be aware of their
AF diagnosis when compared with patients with adequate
health literacy. This has broad implications for both patients
and providers when managing care for patients with AF.
Creating effective health literacy improvement strategies for
patients with limited health literacy may be an effective
solution for increasing awareness of AF, its potential compli-
cations, and available therapeutic options.
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