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Abstract
Background and Research Objective: Today’s complex health care system relies heavily on
sophisticated self-care regimens. To navigate the system and follow self-care protocols, patients
must be able to understand and use health information, which requires health literacy. However,
nearly 90 million Americans lack the necessary health literacy skills to adequately care for
themselves in the face of a complex healthcare system and self-care regimens. Understanding
how to effectively care for one’s self is thought to improve heart failure symptoms and patient
outcomes, but little is actually known about how health literacy influences self-care in patients
with heart failure. The purpose of this pilot study was to examine the relationship between health
literacy and self-care of patients with heart failure.
Subjects and Methods: Patients with a diagnosis of heart failure were recruited from a variety
of community settings. Participants completed the Short-Form Test of Functional Health
Literacy (measured health literacy), the Self-Care Index of Heart Failure (measured self-care
maintenance, management, and confidence), and a demographic questionnaire. Spearman’s Rho
correlations were used to assess the strength of the relationship between health literacy level and
self-care scores.
Results and Conclusions: Among the 49 participants recruited, health literacy was positively
related to self-care maintenance (Rs=0.357, p=0.006). Health literacy had a negative relationship
with self-care management (Rs=-0.573, p=0.001). There was no association between health
literacy and self-care confidence (Rs=0.201, p=0.083). This project provides preliminary data
regarding the association between health literacy and self-care in heart failure, showing support
for higher health literate patients performing more self-care maintenance, which has been shown
to improve patient outcomes in heart failure. Patients with higher health literacy trended toward
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having greater self-care confidence, which can increase the likelihood of performing self-care,
but this finding was not significant. It was unexpected to find that lower health literate patients
performed more self-care management.
Keywords: health literacy, self-care, heart failure
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Background
Heart failure is a progressive chronic condition characterized by an impairment of the
ventricles to fill or eject blood, leading to dypsnea, fluid retention, and eventually death.1
Approximately 5.8 million Americans have a diagnosis of heart failure, with 670,000 new cases
occurring per year.2 Heart failure predominately affects individuals over the age of 65 and leads
to more hospitalizations for older adults than any other health condition.3 The number of older
adults hospitalized with heart failure has increased significantly from 1980 to 2006.4 Estimates
of the 2010 direct costs of heart failure are $39.2 billion, with over 1.1 million hospitalizations
and nearly 3.4 million ambulatory care visits contributing to costs.2 Patients with heart failure
should perform health-related activities, known as self-care, to improve outcomes in heart
failure.5-7
Self-care is a decision-making process whereby individuals choose to perform health
behaviors that promote physiological stability (known as self-care maintenance) and respond to
symptoms (known as self-care management).5 Self-care maintenance activities for heart failure
patients include: monitoring weight daily, monitoring sodium and fluid intake, and exercising
daily. Self-care management activities may include the following decisions: consulting a
healthcare professional, reducing fluid and sodium intake, and increasing the dose of a diuretic.5
Self-care utilizes both the skills and knowledge of individuals.28, 29 Individuals with heart failure
face significant challenges as they must not only gain knowledge specific to heart failure, but
also apply this knowledge to specific situations, such as shortness of breath or fluid retention,
that may arise.6 Self-care can be more challenging when there are barriers to gaining knowledge,
such as inadequate health literacy.10
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Health literacy is defined by the Institute of Medicine (2004) as “the degree to which
individuals have the capacity to obtain, process, and understand basic health information and
services needed to make appropriate health decisions.”10 Health literacy results from the
interaction between individuals and the healthcare system, such as the experiences with
healthcare providers and health-related materials that occur over an individual’s life course.
These interactions require a multitude of skills, including reading, writing, mathematics, speech,
and comprehension. Examples of activities that require health literacy include interpreting
prescription label directions, following directions before a medical procedure, and completing
insurance paperwork. An estimated 12 percent of adults in the United States (U.S.) have the level
of health literacy required to manage their health care,11 and as many as 27 to 54 percent of
patients with heart failure have low health literacy.12-16 The average individual in the U.S. reads
at the eighth grade level, and Medicaid enrollees typically read at the fifth grade level.26, 27
However, the majority of health information is written at the tenth grade level or above.10, 26, 27
Inadequate health literacy can cause difficulties in understanding and following directions
given within the healthcare system.15 For example, individuals with poorer health literacy have
difficulty interpreting medication warning labels,17 following directions on a prescription label,18
and identifying their medications.19 Difficulties in understanding and performing health-related
activities may ultimately lead to poorer health outcomes.10, 15 Inadequate health literacy is
associated with poorer physical and mental health,20 less healthcare knowledge,21 poor
medication adherence,22 decreased use of preventive services,21,23 increased hospitalizations,24
and increased healthcare costs.10 Individuals with lower health literacy also present with more
advanced diseases20,24 and have a greater risk of all-cause mortality as well as cardiovascularassociated mortality.25 According to Evangelista and colleagues (2010), research is needed
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regarding further understanding of the relationship between health literacy and heart failure selfcare in order to effectively deliver healthcare information to patients who have inadequate health
literacy.15
If patients have inadequate health literacy and have not gained enough information to
fully understand self-care, they may lack the belief, or self-confidence, in their ability to perform
self-care. Evaluating and acting upon symptoms requires not only knowledge but the confidence
to perform self-care behaviors. Without confidence, individuals are less likely to adhere to selfcare.9, 30 Individuals with inadequate health literacy and heart failure may not be able to
understand instructions provided or may lack confidence in self-care abilities, leading to poorer
adherence to self-care.
The purpose of this pilot study was to examine the relationship between patient health
literacy level and self-care maintenance, management, and confidence in patients with heart
failure.
Methods
Subjects and Procedures
Participants were recruited using a non-probability convenience sample from a variety of
Midwestern community settings, including two heart failure clinics (one urban and one rural),
two continuing-care retirement communities (independent living residents only), a community
hospital, a cardiology practice, and referrals from other participants. At both heart failure clinics,
patients participated in a structured educational program over the first few months, and
additional education was provided after program completion when necessary. Education at both
clinics was directed by nurses, but includes a variety of other healthcare professionals as needed
(e.g. dieticians). Participants recruited from settings other than heart failure clinics received a
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variety of education regarding their heart failure and the exact nature of this education was not
known. Multiple settings were chosen in an attempt to obtain a diverse and more representative
sample of community-dwelling patients with heart failure.
Information packets were distributed at research sites to potential participants. Packets
contained an information sheet, a form for interested individuals to request additional
information, and a business reply envelope addressed to the primary investigator. Interested
individuals who were ages 18 years or older, had an established diagnosis of heart failure, could
read and speak English, and were not cognitively impaired were contacted to participate in the
study. Clinical judgment by nurses and researchers was used to determine the presence of
cognitive impairment. Participants completed three questionnaires in person: the Short-Form
Test of Functional Health Literacy in Adults (S-TOFHLA), the Self-Care Index of Heart Failure
version 4 (SCHFI v.4), and a demographic questionnaire. Institutional Review Board (IRB)
approval was obtained prior to data collection. Depending on the site and IRB requirements,
verbal or written informed consent was obtained for each participant. Recruitment began in
August 2008 and was completed in March 2010.
Measurement Instruments
The Short-Form Test of Functional Health Literacy in Adults (S-TOFHLA) was used to
measure health literacy. This scale measures functional health literacy, which is the ability to use
reading, writing, and computational skills at a level adequate to meet the needs of everyday life.
The S-TOFHLA contains 36 questions that must be completed without assistance. Participants
complete as many questions as possible in seven minutes. A total score is placed into one of
three categories of health literacy: inadequate (scores 0 to 16), marginal (scores 17-22), and
adequate (23-36).14 Individuals with inadequate health literacy scores misread the majority of
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directions and written information in the healthcare setting. Individuals with marginal scores
perform better than those with inadequate skills, but still may have difficulty reading prescription
labels. Adequate health literacy scores indicate that an individual can comprehend prescription
labels and most written health information.10, 31
The S-TOFHLA is a reliable and valid measure of health literacy. The S-TOFHLA was
validated utilizing 211 patients, in the same setting as the Test of Functional Health Literacy in
Adults (TOFHLA, previously validated). Reliability of the S-TOFHLA was 0.98 for reading
comprehension, as measured by Cronbach’s alpha. The S-TOFHLA was also found to have
goodness of fit, with p=0.50 for inadequate health literacy cutoff and p=0.12 for marginal health
literacy cutoff.31 Criterion validity has been established with the full-length TOFHLA (r=0.91)
and the Rapid Estimation of Adult Literacy in Medicine (r=0.80).10, 31
The Self-Care Heart Failure Index version 4 (SCHFI v.4) was used to measure self-care.
The SCHFI v.4 contains 15 items, with three self-care subscales: maintenance (Subscale A),
management (Subscale B), and confidence (Subscale C). The maintenance subscale, which
reflects treatment adherence, includes five items that measure behaviors related to the
performance of exercise, daily weight monitoring, and diet adherence. Responses range from one
(never) to four (always). The management subscale measures patients’ decision-making process
for implementing six treatments for heart failure exacerbation. Responses range from one (not
likely) to four (very likely). The confidence subscale measures patients’ self-confidence in their
ability to perform self-care behaviors and make decisions related to heart failure, such as
symptom evaluation, symptom changes, self-care actions, and the effectiveness of their actions.
Responses range from one (not confident) to four (extremely confident).5
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Each subscale is scored from 0 to 100, with higher scores reflecting better self-care. A
score of 70 or greater indicates adequate self-care.8 Subscale B (self-care management) is scored
only when participants have had symptoms in the past few months.5 Reliability for each of the
SCHFI v.4 subscales was as follows: 0.56 for maintenance (Subscale A), 0.70 for management
(Subscale B), and 0.82 for confidence, as measured by Cronbach’s alpha. While the internal
consistency for the maintenance subscale (Subscale A) was lower than expected, it has been
suggested that this may be due to health behaviors being independent and having multiple
influential factors.5 Additionally, a longitudinal study found the alpha of the combined
maintenance and management scales to be 0.798.32
Demographic information was obtained, including gender, age, marital status, cohabitation, social support, quality of support, ethnicity/race, years of education, highest
educational degree obtained, employment status, income, smoking history, alcohol usage,
exercise recommendation, time spent exercising, height, weight, insurance, number of
prescription medications, and place of residence (i.e. at home, retirement community, assisted
living, or other).
Data Analysis
Statistical analyses were conducted using SPSS software for Windows (version 17.0;
SPSS Inc, Chicago, Illinois). An a priori value of alpha = 0.05 was set for statistical significance.
Health literacy scores were categorized according to the S-TOFHLA cut-offs for inadequate,
marginal, and adequate health literacy. Each SCHFI subscale was scored separately. Scoring
procedures for the S-TOFHLA and the SCHFI v. 4 were followed as outlined by the authors of
each scale.5, 31
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Frequencies and percentages were calculated for categorical variables, including health
literacy category. Means and standard deviations were calculated for continuous variables,
including self-care subscales. Spearman’s Rho correlations were used to measure relationships
between health literacy category and self-care maintenance, management, and confidence.
Chi-square analysis was conducted to identify differences between demographic
variables and health literacy category. Two-sample t-tests were performed to compare
demographic variables containing two categories (ex: gender) and each self-care subscale.
Comparisons between demographic variables containing three or more categories (ex:
recruitment site) and each self-care subscale were performed using One-Way Analysis of
Variance (ANOVA). If a statistically significant difference was identified, multiple comparisons
(Bonferroni corrections) were performed to identify which categories contained the significant
difference.
Results
Participant Characteristics
In total, 49 patients with heart failure were recruited. Participants typically were white,
over the age of 65, retired, living at home, and had at least a high school education. Most
participants did not drink or smoke, were told to exercise and had exercised in the previous
week, were overweight or obese, and had some type of health insurance coverage (Table 1).
Health Literacy Characteristics and Demographic Relationships
The highest percentage of participants had adequate health literacy (71.4%), followed by
inadequate (16.3%), and marginal (12.2%) (see Table 2). Higher educational status (high school
or greater) was related to higher health literacy (p=0.007). Participants who reported being
instructed to use a structured exercise program as well as those who reported exercising at least
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one hour in the last week were more likely to have higher health literacy (p=0.015 and p=0.019,
respectively).
Self-Care Characteristics and Demographic Relationships
Participants had a higher level of self-care maintenance (mean score = 76.74 ± 20.98)
than confidence in self-care (mean score 68.60 ± 22.31) or in self-care management for the 26
participants with symptoms within the previous three months (mean score = 65.05 ± 24.47).
Participants with at least a high school education had greater self-care confidence than
participants who did not complete high school (p=0.002). No other statistically significant
differences were found between the demographic variables and self-care subscales.
Health Literacy and Self-Care Relationships
Health literacy was positively related to self-care maintenance (0.357, p=0.006) and
negatively related to self-care management (-0.573, p=0.001). There was no association between
health literacy and self-care confidence (0.201, p=0.083).
Discussion
In this pilot study, there were relationships between health literacy and self-care, with
evidence suggesting that higher health literacy was related to better self-care maintenance and
lower health literacy was associated with better self-care management. In order for patients with
heart failure to perform self-care, they must be able to understand and use the healthcare
information provided.5, 6, 28, 29 If patients have inadequate health literacy, they are more likely to
have difficulty in understanding health information and acting upon it to perform self-care.10
This has clinical relevance, as better self-care ability is associated with decreased
hospitalizations, mortality, and costs.33 Although self-care was not specifically measured,
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educational interventions aimed at patients with inadequate health literacy also reduced all-cause
mortality in heart failure.14, 34
Higher health literacy was related to the greater performance of self-care maintenance.
This finding may have important implications in the provision of patient care. Tailored education
according to health literacy level may be necessary to improve self-care maintenance behaviors
in patients with heart failure. Future research should examine whether health literacy levelspecific education improves self-care.
It was unexpected to find that lower levels of health literacy were related to greater
adherence to self-care management behaviors. There is no evidence in the literature to confirm
this finding. Since only half of the participants had symptoms within the past few months, a
larger sample size may provide more information to confirm this finding. Furthermore, patients
with heart failure may be more likely to take care of themselves when symptoms occur, as
uncomfortable symptoms may prompt action. Daily maintenance activities may have less
apparent health prompts, reducing an individual’s likelihood to perform these activities.
Individuals with lower health literacy also had poorer self-care maintenance, which may lead to
an increased likelihood of experiencing symptoms and more opportunities to learn about
managing symptoms. Future research should not only confirm the relationship between health
literacy and self-care management but also explore the various reasons as to why this occurs.
Although not statistically significant, a positive trend between health literacy and selfconfidence was observed in this study. In diabetes, a positive relationship between confidence
and health literacy was found.35 Since the time since diagnosis was not controlled for in this
study, participants recruited have managed their heart failure symptoms for different lengths of
time. Prior success in maintaining health and managing symptoms can increase confidence,9,30

11

and individuals may be confident in their skills due to past successes, regardless of health
literacy level. Support from family, friends, and other key individuals also may contribute to
self-care confidence. Adequate support improves confidence,9,30 and individuals of all health
literacy levels may have varying levels of support. Most individuals (n=44) in this study
indicated that they received good or very good support from others, support level is an unlikely
explanation for the lack of a relationship between health literacy and self-care confidence.
Further testing with a larger sample size is needed to determine if heart failure self-care
confidence and health literacy are related, while controlling for length of time since diagnosis
and support.
In this study, self-care maintenance in participants was considered adequate (µ=76.74), as
the cut-off for adequacy is a score of 70 or greater.8 Self-care management and self-care
confidence scores did not reach the minimum score for adequacy, indicating that the overall
management skills and confidence in self-care were not sufficient in this sample.
There are several limitations to this study. The sample size was small, with unequal
numbers of participants with adequate, marginal, and inadequate health literacy. With a larger
sample size, there could have been further examination of differences in health literacy and selfcare scores. Despite this limitation, a statistically significant relationship was found between
health literacy and self-care maintenance and management. Additional statistical analyses, such
as linear regression, were unable to be performed in this pilot study. Linear regression analyses
could have controlled for other factors associated with health literacy, such as educational
attainment.10 These factors may explain some of the association between health literacy and selfcare and future research should be powered to examine this. Prior education regarding heart
failure was not controlled for in this study, as participants were recruited from diverse settings
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with varying length of time since diagnosis. However, the diversity of settings was intentional, as
this was a naturalistic study. Although multiple settings were used in an attempt to recruit a more
representative sample, participants tended to be white, higher income, and have adequate health
literacy. This study is a cross-sectional design and provides information regarding health literacy
and self-care at a single point in time. Longitudinal studies are needed to examine the
relationship between health literacy and self-care over time to understand how health literacy
interacts within the self-care process in heart failure.
Conclusion
Health literacy was positively related to self-care maintenance, negatively related to selfcare management, and not related to confidence in ability to perform self-care. These results
raise a new awareness of the negative association of health literacy and self care management
that requires further research and provide an impetus for development and testing of health
literacy-level specific educational interventions to improve self-care in patients with heart
failure.
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