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Abstract

Background—Low health literacy affects millions of Americans, putting those who are affected
at a disadvantage and at risk for poorer health outcomes. Low health literacy can act as a barrier to
effective disease self-management; this is especially true for chronic diseases such as heart failure
(HF) that require complicated self-care regimens.

Purpose—This systematic review examined quantitative research literature published between
1999 and 2014 to explore the role of health literacy among HF patients. The specific aims of the
systematic review are to (1) describe the prevalence of low health literacy among HF patients, (2)
explore the predictors of low health literacy among HF patients, and (3) discuss the relationship
between health literacy and HF self-care and common HF outcomes.

Methods—A systematic search of the following databases was conducted, PubMed, CINAHL
Plus, Embase, PsycINFO, and Scopus, using relevant keywords and clear inclusion and exclusion
criteria.

Conclusions—An average of 39% of HF patients have low health literacy. Age, race/ethnicity,
years of education, and cognitive function are predictors of health literacy. In addition, adequate
health literacy is consistently correlated with higher HF knowledge and higher salt knowledge.

Clinical Implications—Considering the prevalence of low health literacy among in the HF
population, nurses and healthcare professionals need to recognize the consequences of low health
literacy and adopt strategies that could minimize its detrimental effect on the patient's health
outcomes.
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Background

Methods

Approximately 5.1 million adult Americans have heart failure (HF).1 Each year, 825 000
new cases of HF are diagnosed, most of whom are people 65 years or older.! The incidence
of HF increases with age. Each year, an average of 5% of people 85 years or older develop
HF compared with 1.4% of people between 65 and 74 years.? With the oldest old (=85
years) projected to reach 8.7 million by 2030,2 the incidence of HF and the subsequent cost
of treating it will only exponentially increase. In 2012, the estimated cost of treating HF was
$20.9 billion, 80% of which was attributed to hospitalizations; by 2030, the cost of treating
HF is projected to reach $69.8 billion.3 To minimize hospitalizations and curb rising
healthcare costs, effective implementation of HF self-care is vital. However, HF self-care
clinical guidelines can be complicated, involving symptom monitoring, dietary and fluid
restrictions, structured exercise regimens, and management of multiple medications.* The
complexity of HF self-care can pose a myriad of threats to patients’ adherence to self-care
behaviors, particularly among those with low health literacy.

Health literacy is defined 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.”® On the basis of the 2003 National Assessment of Adult Literacy, 36% of
adult Americans and 59% of adults 65 years or older have below basic or basic health
literacy.® People with low health literacy may have trouble processing information on
disease management, such as reading appointment slips and medication labels,
comprehending verbal information from their healthcare providers, and understanding
educational materials.”8 Studies have also shown that low health literacy is associated with
poorer health-care knowledge,®—12 decreased medication adherence,11:13.14 diminished use
of preventative services,15 poorer physical and mental health,16:17 and increased
hospitalizations.18

Because health literacy can potentially affect the performance of HF self-care behaviors and
other HF outcomes, a systematic review on the role of health literacy in the HF population is
warranted. The purpose of this systematic review is to examine quantitative research
literature exploring the role of health literacy in the HF population. Specifically, the review
aims to (1) describe the prevalence of low health literacy among HF patients, (2) explore the
predictors of low health literacy among HF patients, and (3) discuss the relationship between
health literacy and HF self-care and common HF outcomes.

A systematic search for relevant quantitative studies in the following databases was
conducted: PubMed, CINAHL Plus, Embase, PsycINFO, and Scopus. Keywords used in the
search were health literacy, heart failure, congestive heart failure, and CHF. A medical
librarian assisted in the database search. Studies were included if they met the following
criteria: (1) assessed health literacy using a previously validated instrument, (2) included
adult HF patients, and (3) published in English between 1999 and August 2014. This
timeframe was chosen to coincide with the inception of the concept of health literacy, which
was first defined by the American Medical Association in 1999.1920 Studies were excluded
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if they were nonresearch articles (eg, commentaries, editorial, psychometric reports),
measured health literacy but not in HF patients (eg, caregivers, healthcare professionals,
informational materials), and had only abstracts available.

The initial database search yielded 374 citations. A total of 186 citations remained after
filters were applied. Abstracts were then reviewed, and if inclusion could still not be
determined after reviewing the abstracts, full-text evaluations were performed (n = 5). A
total of 163 articles were excluded after the abstract and full-text evaluations. The references
of the included articles were then manually searched for relevant studies (n = 0). Twenty-
three articles were included in this systematic review, 22 published journal articles and 1
unpublished doctoral dissertation (Figure). Some of the articles used data from larger
studies, which meant that their patient samples were not independent of each other.
Therefore, in synthesizing the results, their health literacy assessments were grouped
together. Of the 10 studies that used shared data, 4 used subsets of data from a larger
randomized controlled trial testing a literacy-sensitive HF self-care training intervention (2
randomized controlled trials, 2 observational studies),?1~24 2 used the VVanderbilt Inpatient
Cohort Study (both used a prospective cohort design),2%:26; and the remaining 4 used subsets
of data from a larger randomized controlled trial testing a pharmacist-delivered patient
education intervention (1 randomized controlled trial, 2 observational studies, 1 secondary
analysis).27-30

The Johns Hopkins Research Evidence Appraisal Tool, a generic evidence appraisal tool
that can be used for any type of study design, was used to assess the quality of the included
studies.” For this systematic review, studies with sample sizes that were sufficient for their
study design and that used instruments with established validity and reliability were given
high-quality ratings. Two reviewers assessed the quality of all the included studies
independently, with an 87% agreement rate; disagreements were discussed and then
reconciled. The first author performed data extraction using a data table and the second
author reviewed the data table for accuracy.

Table 1 summarizes the key characteristics of the included studies. The number of
participants ranged from 26 to 1492. The average age of the study participants was 63.86
years, and an average of 59% was male. Of the 23 studies, 15 had a predominantly white
sample (ranged from 39% to 98%), 6 had a predominantly African American sample
(ranged from 39% to 68%), 1 had a predominantly Hispanic sample (64%), and the only
study that was conducted outside the United States presumably had a 100% Asian sample.
Of the 23 studies, 4 were experimental?1:22.28.31 (2 studies explored the effect of the same
intervention; however, they explored different HF outcomes?1:22). On top of assessing
health literacy, 5 of the 19 observational studies explored potential predictors of health
literacy,27:32-35 5 explored the relationship between health literacy and HF outcomes (eg,
hospitalization, mortality, quality of life),26:29.30.36.37 g explored both the predictors of

*The tool is available at http://www.hopkinsmedicine.org/institute_nursing/continuing_education/ebp/ebp_books_consultations.html
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health literacy and the impact of health literacy on HF outcomes,23.24:38-42 and the
remaining study merely assessed the health literacy of its sample.2®

Prevalence of Low Health Literacy Among Heart Failure Patients

The prevalence of low health literacy ranged from 17.5% to 97%, with an average of 39% of
the study participants found to have low health literacy. The Test of Functional Health
Literacy in Adults—Short Form (S-TOFHLA)*3 was the most commonly used health literacy
instrument. The full-length TOFHLA* was used in 2 of the studies. The studies that used
the S-TOFHLA and TOFHLA reported that an average of 31% and 45% of their study
participants, respectively, had low health literacy (inadequate and marginal health literacy).
The proportions of study participants who had low health literacy in the studies that used the
Subjective Health Literacy Scale,*> Rapid Estimate of Adult Literacy in Medicine-
Revised,*® Newest Vital Sign,*” and Taiwan Health Literacy Scale*8 were 28%, 34%, 97%,
and 60%, respectively. A mean score of less than 3 on the Taiwan Health Literacy Scale
defined inadequate health literacy (moderate to low).#2 The other 3 health literacy
instruments had dichotomized (low vs adequate health literacy) scoring. A score of less than
4 on the Newest Vital Sign,4” 6 or less on the Rapid Estimate of Adult Literacy in
Medicine-Revised,*6 and greater than 10 on the Subjective Health Literacy Scale*® implied
that someone had low health literacy.

Predictors of Low Health Literacy Among Heart Failure Patients

A number of variables were explored in relation to health literacy among patients with HF:
age, gender, race/ethnicity, educational attainment, and cognitive function (Table 2). All 8
studies that explored the relationship between age and health literacy reported that as age
increased, health literacy decreased. Age remained negatively correlated with health literacy
even after controlling for years of education, race/ethnicity, gender, and immigration
status.33 However, after controlling for cognitive function, the independent relationship
between age and health literacy became nonsignificant.2’ Gender was found to be a
predictor of health literacy in 2 high-quality studies, with the female gender associated with
higher health literacy levels (= 3.59, P <.001, for 1 study?’ and = 7.941, P <.001, for the
other#l). Gender remained a significant predictor of health literacy even after adjusting for
age, race, education, income, health status, sensory function, and cognitive function.2741
However, in another set of 4 studies with good to high quality ratings, no significant
association was found between gender and health literacy.23:2440.49 |t should be noted that
these 4 studies analyzed the differences in gender composition between low and adequate
health literacy using 72 tests and no adjustment for potential covariates (eg, age, education)
was performed. Among the 4 studies that explored the association between race/ethnicity
and health literacy, 2 (using the same participant sample) reported that those with low health
literacy tended to be Hispanics,23:24 whereas the other 2 studies reported that those
participants with low health literacy were more likely to be African Americans.27:32 African
Americans were found to have lower S-TOFHLA scores than the other races combined even
after controlling for age, gender, years of education, health status, sensory function, and
cognitive function.2” Educational attainment was also found to have a positive correlation
with health literacy.23:24:35:39.40 participants who had less than a high school education were
more likely to have low health literacy even after controlling for age, gender, race/ethnicity,
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income, marital status, and insurance status (odds ratio, 5.04; 95% confidence interval,
3.31-7.69; P <.001).35

Cognitive function was examined in 2 studies that targeted older HF patients. The studies
yielded a strong positive correlation between cognitive function and health literacy (r =
0.545, P <.01).27:34 Study participants with better cognitive function showed higher health
literacy. Cognitive ability remained a strong predictor of health literacy even after adjusting
for age, gender, race/ethnicity, educational attainment, comorbidity, and sensory function (f
=0.39, P<.001).27

Health Literacy, Heart Failure Self-care, and Common Heart Failure Outcomes

The findings pertaining to the relationship between health literacy and HF self-care were
inconclusive. Of the 4 studies that used the Self-care of Heart Failure Index, 1 found no
direct or indirect association between health literacy and HF self-care,3° 2 found no
significant association between health literacy and self-care management,#24° 1 found a
significant correlation between lower health literacy and better self-care management (r =
-0.573, P =.001),38 2 found a significant association between higher health literacy and
better self-care maintenance (r = 0.357, P = .006, for 1 study38 and 5= 5.933, P = .002, for
the other study*2), whereas 1 study found no significant correlation®? and 2 studies found
significant associations between higher health literacy and higher self-care confidence (5=
9.834, P <.001, for both#2:49) while 1 study did not.38 Two studies that used the same
participant sample used the adapted version of the Improving Chronic Iliness Care
Evaluation survey to measure HF self-care behaviors, and both reported significant
associations (= 0.81; 95% confidence interval, 0.43-1.19; P <.001).23:24 Both studies
found that lower health literacy was associated with poorer self-care behaviors. 2324 Finally,
1 study used the European HF Self-care Behavior Scale and found no significant
relationship between health literacy and HF self-care.*!

The following HF outcomes were explored in the studies included in this systematic review:
HF-related hospitalizations, all-cause hospitalizations, 30-day rehospitalizations, mortality,
quality of life, HF knowledge, dietary sodium knowledge, and medication adherence. Low
health literacy was found to be associated with increased incidence of HF-related
hospitalizations (incidence rate ratio, 1.42; 95% confidence interval, 1.11-1.83) even after
controlling for age, race, gender, socioeconomic status, education level, insurance coverage,
clinical characteristics, and self-management skills.24 Participants with adequate health
literacy had 64% fewer HF-related admissions (incidence rate ratio, 0.34; 95% confidence
interval, 0.15-0.76).2° The as sociation between health literacy and all-cause
hospitalizations was inconclusive. One high-quality study reported that low health literacy
was associated with increased all-cause hospital admissions (incidence rate ratio, 1.43; 95%
confidence interval, 1.00-2.05). However, 2 good-quality studies found no association
between health literacy and all-cause hospitalizations.2%40 One of these studies initially
found that low health literacy was associated with increased risk of all-cause hospitalization
(unadjusted hazard ratio, 1.45; 95% confidence interval 1.13-1.86; P <.001); however, after
adjusting for age, gender, race, socioeconomic status, educational attainment, comorbidity,
and left ventricular ejection fraction, health literacy was no longer significantly associated
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with an increased risk of all-cause hospitalization (adjusted hazard ratio, 1.05; 95%
confidence interval, 0.8-1.37; P = .73).40 One study also found that low health literacy was
not associated with an increased odds of 30-day rehospitalizations (odds ratio, 1.17; 95%
confidence interval, 0.83-1.65; P = .37).37 On the other hand, low health literacy was found
to be associated with increased risk of mortality even after controlling for possible
confounders (adjusted hazard ratio, 1.97; 95% confidence interval, 1.3-2.97; P = .001).40

Health literacy was positively associated with HF-related quality of life. In 1 study,
participants with adequate health literacy had higher quality of life scores even after
adjustment for race/ethnicity, age, insurance coverage, and subjective socioeconomic status
(adjusted difference, 8.20; 95% confidence interval, 4.14-12.27; P <.001).23 In another
study, health literacy was positively associated with social-related quality of life even after
controlling for comorbid condition (8= 2.499; F = 16.702; P <.01); however, there were no
significant associations found between health literacy and physical-related quality of life (5
=2.193; F = 3.203; P = .077) and emotional-relatedqualityof life (5= 1.597; F = 0.978; P
= .610).42

Five studies found significant positive correlations between health literacy and HF
knowledge.23:24:39.41.49 participants with adequate health literacy had better HF knowledge
compared with participants with low health literacy. The same was true for salt knowledge,
with 3 studies reporting significant positive associations between health literacy and salt
knowledge.2324.36

The 2 studies that explored the relationship between health literacy and medication
adherence both reported significant associations. One study found that higher health literacy
was associated with lower odds of misunderstanding cardiac medication indication, dose,
and frequency (odds ratio, 0.84; 95% confidence interval, 0.74-0.95).26 And the other study
found that participants with adequate health literacy had higher medication taking adherence
and medication scheduling adherence.30

Discussion

Based on the studies included in this systematic review, an average of 39% of HF patients
have low health literacy. It should be noted that this number is only an estimate of the
magnitude of low health literacy among HF patients. Considering that 2 of the studies
included patients diagnosed with acute coronary syndrome and only the total low health
literacy prevalence was reported and not the prevalence for each diagnosis, the pooled
estimate might overestimate the actual prevalence of low health literacy within the HF
population. However, 4 of the studies noted that a portion of their study participants failed to
take/complete the health literacy measure. Cordasco et al33 posited that some of the
noncompleters likely refused to answer the health literacy questions to hide their limited
health literacy, which would underestimate the prevalence of low health literacy. In addition,
the studies required signed informed consents, which could have discouraged HF patients
with low health literacy from participating in the studies given that most consent forms are
written at a 10th-grade reading level.?0 Lastly, most of the studies excluded patients who
could not speak/understand English and those with cognitive impairment, which, according
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to the findings of this review, are predictors of low health literacy. These exclusions further
underestimate the prevalence of low health literacy in this population. In addition, the
potential selection bias imposed by the studies’ inclusion criteria could have systematically
excluded HF patients with low health literacy.

Consistent with previous studies on non-HF patients, age, race/ethnicity, years of education,
and cognitive function were found to be independent predictors of health literacy among HF
patients. On the other hand, there was conflicting evidence regarding the association
between gender and health literacy. In a study of community-dwelling older adults, age was
found to be a significant predictor of health literacy even after adjusting for sex, race/
ethnicity, and educational attainment.5! Similarly, race/ethnicity was also found to be
associated with health literacy. Cho and colleagues®? reported that African Americans had
lower health literacy compared with whites. Sentell and Braun,>3 in their study involving 48
427 adults, found that the prevalence of low health literacy was higher in Latinos compared
with whites. In a systematic review of health literacy in the chronic kidney disease
population, education was reported to be positively associated with health literacy. Finally,
in a study involving 414 community-dwelling seniors, poor cognitive function was
associated with low health literacy even after adjusting for age, sex, race/ethnicity,
education, English proficiency, monthly income, and health status.>*

There was consistent evidence from multiple studies that suggested a positive correlation
between health literacy and knowledge. Study participants with adequate health literacy had
significantly higher scores on HF and salt knowledge measures. Similarly, there was
consistent evidence supporting the association between adequate health literacy and better
medication adherence. Conversely, the relationship between health literacy and HF self-care
cannot be supported (or refuted) because of conflicting evidence. The heterogeneity of HF
self-care measures used further complicates the synthesis of findings. Among the HF
outcomes, an association between adequate health literacy and lower risk for HF-related
hospitalization was reported; however, only 2 studies explored these associations. There was
also a paucity of studies that explored the relationship between health literacy and mortality
in the HF population. However, the single study that explored the relationship between
health literacy and all-cause mortality had a large sample size (n = 1494) and adjusted for
possible confounders, and it reported a correlation between low health literacy and higher
risk of mortality. Finally, adequate health literacy was found to be associated with better
HF-related quality of life.

It should be noted that the studies included in this review conceptually defined health
literacy in a variety of ways. Eight of the studies failed to provide a conceptual definition of
health literacy; 2 of the studies simply defined health literacy as the ability to read and
comprehend health-related information; and the rest recognized the multifaceted nature of
health literacy that goes beyond the ability to read and comprehend health-related
information. The heterogeneity of conceptual definition provided was not surprising given
that health literacy experts have not reached a consensus on how to define health
literacy.19:55 Regardless of differing opinions, most experts do agree that health literacy is
more than just the ability to read and comprehend health information.>6 Consequently, this
calls into question the adequacy of current measures of health literacy. As previously stated,
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S-TOFHLA was the most frequently used health literacy measure among the studies
included in this review; however, only 2 studies acknowledged that the S-TOFHLA does not
completely capture all the dimensions of health literacy.2”4% The potential measurement
bias created from using nonspecific or generic health literacy instruments might have
contributed to some of the inconsistent findings reported in the HF literature.

Similar to other systematic reviews, the quality of this review is dependent upon the quality
of the included studies. It should be noted that studies with low quality ratings, primarily
because of small sample size, were included in this review; however, most of the studies
earned good and high quality ratings. Another limitation is that most of the studies were
observational; hence, causation cannot be established. The heterogeneity of the measures
used, both for health literacy and the HF outcomes, limited the synthesis of the findings.
Lastly, all but 1 of the studies were conducted in the United States, which limits the
generalizability of the findings of this review to other countries with different healthcare
systems and social structures. Among the strengths of this systematic review is that it was
not limited to published studies, which eliminates publication bias. Another strength was the
use of an extensive search strategy involving multiple databases searched under the
guidance of an expert medical librarian.

Conclusion

Age, race/ethnicity, years of education, and cognitive function were found to be independent
predictors of low health literacy. In particular, HF patients who were older, were African
American or Latino, had less years of education, and had cognitive impairment were more
likely to have low health literacy. Adequate health literacy was consistently correlated with
higher HF knowledge and higher salt knowledge.

Implications for Practice and Future Research

Nurses and other healthcare professionals should recognize that low health literacy is
prevalent and start to adopt strategies that can potentially mitigate the impact of low health
literacy when communicating with HF patients. Communication strategies, such as those
outlined in the Agency for Healthcare Research and Quality Health Literacy Universal
Toolkit,>” can be a good starting point. The use of teach-back method, literacy-sensitive
education materials, videos, and easy-to-read signs are just some of the strategies outlined in
the toolkit.5” Future studies should consider the use of a more complete measure of health
literacy, one that measures all the dimensions of health literacy and not just reading
comprehension. Instrument developers should consider using item response theory, as
opposed to classical test theory, because it provides item-level information (item difficulty
and item discrimination). It also allows one to perform differential item functioning analysis
to ensure that the instrument performs the same way for different groups of people. It is
possible that independent predictors of low health literacy identified in this systematic
review could just be the result of an instrument that functions differently for different
groups. Lastly, in the future, researchers should use theoretical frameworks to guide their
studies and examine potential mediators and moderators of health literacy.
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What's New and Important
MW An average of 39% of HF patients have low health literacy.

M Predictors of low heath literacy among HF patients include increased age, being
African American/Hispanic, low educational attainment, and cognitive impairment.

W Adequate health literacy is consistently associated with higher HF knowledge.
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FIGURE.

Filters applied:

- English language

- Adult patients

- Document type: article,
article in press, academic
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assessed (n=52)
Non-HF patients (n=21)
Non-research articles
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Diagram of search and retrieval process. HF indicates heart failure.
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TABLE 1
Patient Characteristics
Study Design SampleSize Age,Mean  Sex,% Male Race, % White Quality Rating
(SD).y

Baker et al. (2011) RCT 531 607 (13.1) 52 39 High
Dewalt et al. (2012) RCT 605 60.7(13.1) 52 39 High
Macabasco et al. Observational, cross-sectional 585  60.7 (13.1) 52 39 High
(2011)

Wau et al. (2013) Prospective cohort 595 61 (13) 52 392 High
Meyers et al. (2014) Prospective cohort 1249 60 55 82.4 High
Mixon et al. (2014) Prospective cohort 471  59.4(125) 521 80.7 High
Morrow et al. (2006) Observational, cross-sectional 314 62.9 (8.5) 33 49 High
Morrow et al. (2007) RCT 236 64.5 32 472 Good
Murray et al. (2009) Observational, cross-sectional 192 62.6 (8.8) 339 5012 Good
Noureldin et al. (2012)  Secondary analysis 281 63 (9) 33 482 Good
Chaudhry et al. (2011)  Secondary analysis 1464 61 (15) 58 56 High
Chen et al. (2011) Observational, cross-sectional 49 72 (13.3) 67.3 91.8 Low
Chen et al. (2014) Observational, cross-sectional 63  62.1(13.7) 524 85.7 Good
Cordasco et al. (2009)  Observational, cross-sectional 399 55 64 6 4b Good
Daley (2010) Quasi-experimental 89 73 63 98 Low
Dennison et al. (2011)  Observational, cross-sectional 95 59 (14) 51 682 Good
Hawekins (2012) Secondary analysis 26 65.3(8.2) 96 74.1 Low
Kollipara et al. (2008)  Observational, cross-sectional 48 56 (11) 67 672 Low
Laramee et al. (2007) Observational, cross-sectional 998 65 46 97 High
McNaughton et al. Prospective cohort 709 61.4 56.1 52.9 Good
(2013)

Peterson et al. (2011) Prospective cohort 1494  74.9(10.7) 46.8 82 Good
Robinson et al. (2011)  Observational, cross-sectional 609 66 (13) 58.5 88.7 High
Tung et al. (2014) Observational, cross-sectional 98 67.4 75.5 100° Good

Abbreviation: RCT, randomized controlled trial.
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aAfricam American.
b . .
Hispanic.

c, .
Asian.
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