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Highlight 

 Low health literacy has risk ratio of 1.90 on mortality and 1.35 on readmission. 

 All studies focusing on QOL showed significant effects of health literacy. 

 The mean rate of low health literacy was 32.8%. 

 Low health literacy was significantly related to education level, age, sex. 

 S-TOFHLA was the most commonly health literacy assessment tool. 



Low health literacy 
32.8% CVD patients

Exacerbates prognosis and quality of life…

Relative 
Risk

Mortality: 1.902 (95%CI: 1.097‐3.299)

Readmission: 1.354 (95%CI: 1.052‐1.742)

1.621 (95%CI: 1.089‐2.412)

1.184 (95%CI: 1.035‐1.355)
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Abstract 1 

Objective To clarify the impacts of health literacy on mortality, readmission, and QOL in the 2 

secondary or tertiary prevention of CVD through a meta-analysis. 3 

Methods Six electronic database were searched on June 11, 2020. Observational studies 4 

involving patients with CVD, health literacy as an exposure factor and mortality, readmission, 5 

or QOL as outcomes were included in this study. Two researchers screened the retrieved 6 

articles and extracted data independently. The meta-analysis calculated the pooled relative 7 

risk of mortality and readmission. We also assessed the body of evidence based on Grading of 8 

Recommendations Assessment, Development and Evaluation (GRADE). 9 

Results Following screening of 1616 studies, 16 observational studies were included. The 10 

mean rate of low health literacy was 32.8%. All studies focusing on QOL showed significant 11 

impacts of health literacy. Pooled relative risk was 1.621 (95% confidence interval: 1.089–12 

2.412) for mortality and 1.184 (95% confidence interval: 1.035–1.355) for readmission, 13 

indicating significant effects of health literacy. GRADE assessment showed “LOW” certainty 14 

for each outcome. 15 

Conclusions Low health literacy was significantly associated with increased mortality and 16 

hospital readmission and decreased QOL in patients with CVD. 17 

Practical value Considering low health literacy in clinical practice is very important to 18 

improve prognosis of CVD patients. 19 
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1. Introduction 1 

Cardiovascular disease (CVD) was the leading cause of death worldwide in 2017 [1]. The risk 2 

of CVD is related to lifestyle risk factors (e.g., smoking, harmful alcohol use, salt intake, 3 

obesity, hypertension, elevated blood glucose and diabetes, and physical inactivity) [2]. In 4 

such a situation, the American Heart Association propounded “Life’s simple 7” to mitigate the 5 

seven major risk factors for CVD as primary prevention [3]. In addition, secondary and 6 

tertiary prevention of exacerbations of CVD are also important because CVD tends to cause 7 

heart failure with aging that is the final stage of heart disease [4]. Additionally, modification 8 

of the risk factors of CVD (lifestyle habits) can improve mortality, hospital readmission rate, 9 

and quality of life (QOL) [5–7]. 10 

Lifestyle risk factors are related to low health literacy [8], which is defined by Nutbeam 11 

as “the cognitive and social skills which determine the motivation and ability of individuals to 12 

gain access to, understand and use information in ways which promote and maintain health” 13 

[9]. Patients with low health literacy tend to have difficulties with complex health tasks and 14 

the ability to seek and understand health information, and have poorer uptake of preventive 15 

health care, which can perpetuate lifestyle risk factors [8,10]. Although health literacy is an 16 

objective concept, both subjective evaluations such as easy-to-use questionnaires and 17 

objective performance-based evaluations can be confusing in clinical practice [11]. 18 
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In patients with CVD, low health literacy causes adverse outcomes, for example, by 1 

increasing mortality and hospital readmission and decreasing QOL [12,13]. Previous studies 2 

showed the rate of low health literacy to be 39.0% in patients with heart failure [13] and 3 

30.5% in patients with coronary artery disease [12]. Taken together, improving the low level 4 

of health literacy in patients with CVD is important to improve adverse outcomes and 5 

mitigate the risks of CVD. 6 

However, there is high heterogeneity among studies of health literacy in patients with 7 

CVD because target diseases, intervention methods, or follow-up periods vary [12]. For this 8 

reason, meta-analyses have been poorly documented, although several meta-analyses focusing 9 

on health literacy of patients with heart failure have been published relatively recently 10 

[14,15]. Meta-analysis targeting patients with CVD including heart failure is expected to 11 

show trends similar to those of these previous studies [14,15]. Low health literacy is 12 

hypothesized to associate with adverse events such as increases in mortality and hospital 13 

readmission or decreased QOL in patients with CVD as in the previous studies. Thus, the 14 

present study aimed to objectively clarify the impact of health literacy in patients with CVD 15 

on mortality, readmission, and QOL through a meta-analysis and increase the level of 16 

evidence for this topic. 17 

 18 

2. Methods 19 
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2.1 Eligibility Criteria 1 

The present systematic review and meta-analysis was conducted according to the Meta-2 

analysis Of Observational Studies in Epidemiology (MOOSE) statement [16]. This review 3 

included only observational studies examining the impacts of health literacy. Experimental 4 

studies were excluded because the high heterogeneity between each of these interventions 5 

made meta-analysis difficult. Inclusion criteria were defined as follows: 1) patients with low 6 

health literacy affected by CVD, 2) health literacy involved as a main topic in observational 7 

studies, and 3) mortality, readmission, or QOL as outcomes. We excluded studies not 8 

published in English, but we imposed no limitations on publication date and publication 9 

status. 10 

We defined CVD to include coronary artery disease, rheumatic heart disease, 11 

cardiomyopathy, heart failure, among other heart diseases [17]. Cerebrovascular disease was 12 

excluded due to the existence of major differences in patient symptoms, such as those related 13 

to higher brain dysfunction [18]. We used the definition of health literacy as stated above by 14 

Nutbeam [9] and adopted the criteria used by each study to clarify how the patients were 15 

divided into low or high health literacy groups. 16 

 17 

2.2 Search Strategy 18 
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Studies were identified by searching six electronic databases: PubMed of the U.S. National 1 

Library of Medicine, Scopus, Cochrane Controlled Register of Trials, Web of Science, 2 

PsycINFO, and the Cumulative Index to Nursing and Allied Health Literature. We formulated 3 

an advanced search strategy using search terms related to “CVD”, ”health literacy”, 4 

and ”study design” (Supplemental Figure 1). The final search was conducted on June 11, 5 

2020, by one researcher (Y.K.). The references of the study by Cajita et al. [13] were 6 

manually searched, which led to six additional studies being included in the present study. 7 

Rayyan was used for literature management after searching [19]. 8 

 9 

2.3 Study Selection 10 

Two researchers (Y.K. and T.S.) independently conducted screening of the studies in a 11 

standardized blinded manner. First, we screened by reading titles and abstracts of each study. 12 

After integrating each result from the first screening, the full text of the remaining studies was 13 

screened. Experimental studies were excluded in this phase because severe heterogeneity of 14 

study design made it unable to perform a meta-analysis. Cohen’s d was calculated as the 15 

index of inter-rater reliability in each screening phase. We adopted the criteria of Cohen’s d 16 

advocated by Landis and Koch [20]: “< 0 as indicating no agreement and 0–0.20 as slight, 17 

0.21–0.40 as fair, 0.41–0.60 as moderate, 0.61–0.80 as substantial, and 0.81–1 as almost 18 
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perfect agreement”. Conflicts regarding inclusion of studies were reconciled via consensus 1 

between the two researchers. 2 

 3 

2.4 Data Extraction and Quality Assessment 4 

We conducted data extraction of the included studies independently according to the 5 

Cochrane Consumers and Communication Review Group’s data extraction template [21]. The 6 

score of health literacy was the value accepted in the univariate analysis, and the relationship 7 

between health literacy and confounders or comorbidities was focused on. Confounders 8 

consisted of age, sex, race, monthly income/economic situation, insurance type, education 9 

level, marriage status, employment status, New York Heart Association functional 10 

classification (NYHA), CVD knowledge, self-care, medical adherence, cognitive impairment, 11 

and depression. Comorbidities included hypertension, diabetes, chronic obstructive 12 

pulmonary disease (COPD), cerebrovascular diseases, renal diseases, and atrial fibrillation. 13 

We contacted two authors to get full-text, and four authors to get additional data for meta-14 

analysis in the present study. However we could not get a reply from them. 15 

Assessment of the risk of bias in each included study was conducted with the Risk of 16 

Bias Assessment tool for Non-randomized studies (RoBANS) [22]. RoBANS consists of 6 17 

items that are evaluated by three grades: “low risk of bias”, “high risk of bias ” or “unclear”. 18 

Further, assessment of the body of evidence was performed according to the Grading of 19 
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Recommendations Assessment, Development and Evaluation (GRADE) approach [23]. By 1 

referring to this guideline, the certainty of included studies was assessed and a table 2 

summarizing the findings was created (Table 1). 3 

 4 

2.5 Statistical Analysis 5 

Meta-analysis of a random effects model for pooled relative ratio of mortality and 6 

readmission was calculated by Open-meta [24]. Meta-analysis of QOL was not performed 7 

because there were major differences in the methods of QOL assessment in the included 8 

studies. Because specific findings on mortality and readmission were rare in the included 9 

studies, the odds ratio was approximated to the relative rate [25]. We assessed statistically 10 

significant differences with a 2-tailed test with p < 0.05. If an event did not occur, we 11 

performed zero correction in the meta-analysis [25]. Follow-up time of outcomes and 12 

differences in health literacy assessment tools used were not considered in this meta-analysis. 13 

The patients were divided according to health literacy into the low/inadequate group vs. the 14 

marginal + high/adequate group based on the definition in each included study [14,26]. We 15 

adopted the definition for low health literacy used in each study because a variety of health 16 

literacy assessment tools were used in the included studies. Heterogeneity assessment was 17 

also conducted by the I2 test, in which heterogeneity was defined for each variability value as 18 

follows: “less than 30%: mild, 30 to 50%: moderate, and more than 50%: severe” [27]. 19 
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Publication bias was assessed by Funnel plots and Begg’s test [28]. Additionally, we 1 

performed a sensitivity analysis after removing the included studies with no events of death or 2 

readmission because these studies tended to have outliers in the meta-analysis that distorted 3 

the results. 4 

 5 

3. Results 6 

3.1 Overview of Included Studies 7 

We identified 1616 studies through the electronic database search, and 132 studies remained 8 

after removing duplicates and screening the titles and abstracts. Of these remaining studies, 9 

119 were available as full-text articles. After screening the full text of each article, 16 10 

observational studies were included in the present study (Figure 1) [29–44]. We excluded six 11 

experimental studies and summarized them in Supplemental Table 1. Cohen’s kappa was 0.41 12 

in the first screening and 0.65 in the second screening. 13 

Of the 16 included studies, 3 cross-sectional studies researched the effects on QOL [29–14 

31], and 10 prospective [32–41] and 3 retrospective cohort studies [42–44] researched the 15 

impacts on mortality or readmission (Table 1). The oldest included study was published in 16 

2011, and 11 of the studies were conducted in the USA. The included studies involved 95 to 17 

7733 patients with CVD, and their mean age ranged from 59.2 to 85.6 years old. Heart failure 18 

was the most common disease in the included studies, but ischemic heart disease, acute 19 
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coronary syndrome, and acute myocardial infarction were also confirmed. The included 1 

studies tended to exclude patients with dementia and psychiatric disorders. The rate of low 2 

health literacy ranged from 9.9 to 68.6% (mean 32.8%). Eight health literacy assessment tools 3 

were used, with the Short Test of Functional Health Literacy in Adults (S-TOFHLA) as an 4 

objective assessment and the Brief Health Literacy Screening Scale (BHLS) as an subjective 5 

assessment often used. The rate of low health literacy was higher with the S-TOFHLA than 6 

that with the BHLS. The confirmed QOL assessments used in the studies were the 12-Item 7 

Short Form Health Survey, Minnesota Living with Heart Failure Questionnaire, and The 8 

Improving Chronic Illness Care Evaluation/Heart Failure Symptom Scale. 9 

Three quarters of the studies showed that health literacy had significant impacts on 10 

mortality, readmission, or QOL. In addition, all studies focusing on QOL showed significant 11 

effects of health literacy although a meta-analysis could not be performed [29–31]. 12 

 13 

3.2 Relationship Between Health Literacy and Confounders 14 

The included studies showed that low health literacy was significantly related to patient 15 

demographic factors such as education level, age, sex, and economic situation, and contents 16 

regarding CVD such as NYHA and CVD knowledge. Self-care was covered in five studies, 17 

but only two studies showed a significant relationship between health literacy and self-care 18 
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[32,33]. Four studies showed a relation between low health literacy and diabetes 1 

[33,38,42,43] or hypertension [33,42]. 2 

 3 

3.3 Trend of Included Studies Except for Heart Failure 4 

Four studies targeted patients with CVD other than heart failure [30,35,39,43]. Three studies 5 

focusing on readmission rate [35,39,43] and one study focusing on QOL [30] showed 6 

significant effects of health literacy. The characteristics of the included studies are 7 

summarized for heart failure and other CVD as follows: for sample size, heart failure: 95–8 

2647 vs. other CVD: 203–6620; for mean age, heart failure: 59.2–85.6 vs. other CVD: 60.0–9 

72.0 years; for the ratio of males, heart failure: 0.38–0.77 vs. other CVD: 0.41–0.62; and for 10 

the rate of low health literacy, heart failure: 0.10–0.53 vs. other CVD: 0.14–0.37. 11 

 12 

3.4 Assessment of Risk of Bias in Individual Studies and Assessment Across a Body of Evidence 13 

Of the 16 included studies, nine had low risk of bias for all contents (Supplemental Figure 2) 14 

[29,30,33,34,37,39,41,42,44]. Selection of participants, blinding of outcome assessments, and 15 

selective outcomes reporting contributed to the low risk of bias in all included studies. Among 16 

the 16 included studies, three studies were assessed as having high risk of bias due to 17 

incomplete outcome data [35,40,43], and two other studies as having an unclear risk of bias 18 

[36,38]. Certainty of each outcome by GRADE assessment was LOW in all studies (Figure 19 
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2). We included cohort or cross-sectional studies, which have low certainty in the GRADE 1 

assessment. However, the included studies did not show serious problems in terms of risk of 2 

bias, inconsistency, indirectness and imprecision, so the certainty of each outcome by 3 

GRADE assessment did not further decrease and remained LOW in all studies (Figure 2). 4 

 5 

3.5 Meta-analysis 6 

A meta-analysis was performed on five studies for mortality [34,37,40,42,44] and eight 7 

studies for readmission [33–36,39,40,42,44] after removing the studies with data deficits. 8 

Low health literacy had significantly adverse impacts on both mortality and readmission 9 

(Figure 3). Pooled relative risk was calculated as 1.621 (95% confidence interval [CI]: 1.089–10 

2.412) for mortality and 1.184 (95% CI: 1.035–1.355) for readmission. The I2 test showed 11 

high heterogeneity for mortality (83.96%) and readmission (57.59%). After excluding one 12 

studies with no death and readmission events in the marginal + high health literacy group 13 

[40], sensitivity analysis of the remaining studies clarified the significant impact of health 14 

literacy only for readmission as indicated by the calculated pooled relative risk of 1.584 (95% 15 

CI: 1.058–2.370) for mortality and 1.167 (95% CI: 1.040–1.310) for readmission. (Figure 4) 16 

Although subjectively, the Funnel plot appeared to be asymmetric (Supplemental Figure 3), 17 

Begg’s test clarified that no significant publication bias existed in regard to mortality 18 

(Kendall’s tau=0.40, p=0.48) or readmission (Kendall’s tau=0.14, p=0.72). 19 



 14 

 1 

4. Discussion and Conclusion 2 

4.1 Brief Summary 3 

The present systematic review and meta-analysis showed that low health literacy has adverse 4 

impacts on mortality, hospital readmission, and QOL in patients with CVD, meeting the 5 

hypothesis. Remedying low health literacy may make it possible to improve clinical aspects 6 

of prognosis, such as mortality, and the psychological aspect of QOL in patients with CVD. 7 

 8 

4.2 Comparison with Previous Studies 9 

In the studies included in the meta-analysis, almost one-third of the CVD patients showed 10 

inadequate health literacy, and the relative risk for mortality was 1.62 and for readmission was 11 

1.18. In previous meta-analyses targeting heart failure, the mean rate of patients with low 12 

health literacy was 39% [13], with relative risks for mortality of 1.67 and for readmission of 13 

1.19 [14,15]. Some systematic reviews targeting patients with heart failure and coronary 14 

artery disease remarked that health literacy and QOL showed a positive correlation [12,13]. 15 

The results of the present meta-analysis are agreement with these previous meta-analyses in 16 

showing the adverse effects of low health literacy on mortality, readmission, and QOL. 17 

Heart failure accounted for most of the CVD in the studies reviewed. However, low 18 

health literacy remained influential in affecting adverse outcomes even after excluding the 19 
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studies focusing on heart failure. Comparison of the heart failure studies with the other CVD 1 

studies showed that the patients with heart failure tended to have higher mean age and rate of 2 

low health literacy. Heart failure is more likely to occur with aging [4], leading to the above 3 

situation. 4 

As mentioned above, we did not consider cerebrovascular disease in the present analysis 5 

because of major differences in patient symptoms [18]. Patients with cerebrovascular disease 6 

such as stroke and low health literacy may have less disease knowledge, and the contents of 7 

patient education may be difficult to acquire [45]. Therefore, including stroke studies in the 8 

present systematic review would likely have produced similar results. Collectively, low health 9 

literacy requires attention and must be considered during interventions or treatment of patients 10 

with CVD. 11 

 12 

4.3 Practice Implications 13 

Only 14% of CVD patients with low health literacy were reported to understand the context 14 

of patient education provided by the medical profession [46]. The present study showed that 15 

low health literacy was related with CVD knowledge [29,32,33,37]. In fact, the CVD patients 16 

with low health literacy could not reach a level of lifestyle modification after medical 17 

examination or patient education due to their low health literacy, which led to avoidance of 18 

their health problems. Thus, a patient’s poor understanding of their disease state can lead to 19 
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progression of CVD and cause adverse events related to mortality and readmission. When 1 

educating patients, it is necessary to avoid medical terms, use illustrations to enhance their 2 

understanding, repeat and limit the essential information they need to remember, and use a 3 

“teach back” approach to confirm their understanding [46]. 4 

Inadequate health literacy was related to patient demographic factors of educational level, 5 

age, sex, and economic status, suggesting that understanding the patient’s background is 6 

important when assessing health literacy. Among comorbidities, diabetes especially showed a 7 

better correlation with low health literacy than did other comorbidities. Diabetes patients with 8 

inadequate health literacy have poor disease knowledge, which leads to insufficient self-care 9 

[47]. The rate of low health literacy is 38% in patients with diabetes [47], similar to that of 10 

patients with CVD, and there may be some overlap between them. As diabetes is involved in 11 

the risk of CVD [2], patients with both CVD and diabetes need to receive priority intervention 12 

for inadequate health literacy. 13 

Several of the analyzed studies excluded patients with cognitive impairment. A previous 14 

study showed that cognitive impairment is related with low health literacy [13], and the rate 15 

of cognitive impairment is about 30%, similar to that in patients with CVD [48]. Screening 16 

for intercurrent cognitive impairment is important in patients with CVD. Additionally, 17 

because ageing leads to a decline in cognitive function [49] and increased morbidity from 18 

heart failure [4], assessment of health literacy in older patients with CVD is essential. 19 
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Low health literacy was revealed to be a factor affecting the adverse prognosis of CVD 1 

patients in the present study. Medical professionals tend to overestimate the level of a 2 

patient’s health literacy [46]. It is thus important for medical professionals to be aware of this 3 

fact and grasp the level of a patient’s health literacy before interventions. Inadequate health 4 

literacy was related with aging and NYHA severity. In general, heart diseases gradually 5 

worsen with aging [4], and health literacy may worsen as well. As secondary prevention, 6 

assessment of health literacy may discover that it is low and thus allow earlier intervention. 7 

CVD commonly has a high recurrence rate, and accurate disease knowledge and self-care 8 

after discharge can help to prevent adverse events [50]. The present analysis showed that low 9 

health literacy is correlated with disease knowledge and self-care. Taken together, health 10 

literacy should be assessed during hospitalization, and patients found to have low health 11 

literacy should receive priority interventions to modify their risk of CVD as tertiary 12 

prevention. Specifically, it is necessary to convey the information in a way that allows 13 

patients to understand the importance of such self-care actions as limiting salt intake at meals, 14 

adhering to medications, performing regular physical activity, and monitoring weight and 15 

symptoms every day. Collectively, assessment of health literacy is important and helpful in 16 

the secondary and tertiary prevention of CVD [33]. 17 

 18 

4.4 Limitations 19 
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This study has several limitations. First, this study was meta-analysis of observational studies 1 

having unadjusted potential confounders. Therefore, the results of meta-analysis did not 2 

reflect the pure effects of health literacy on outcomes. Second, sensitivity analysis showed 3 

poor reliability in the results of the meta-analysis, especially for mortality, although the results 4 

require care when interpreting the impacts of health literacy. In addition, the analyzed studies 5 

only showed correlations between health literacy and outcomes, and thus, further 6 

interventional studies of patients with low health literacy are required. In agreement with 7 

previous reviews, there was heterogeneity between the included studies. Various health 8 

literacy assessment tools were used, and there were differences in age, sex, and diseases in the 9 

patients with CVD. We also have not considered the effects of the combination of CVD and 10 

comorbidities on health literacy. Finally, health literacy is greatly influenced by the 11 

environment, and many of the included studies were conducted in the USA. The results 12 

presented in these studies may involve regional bias, and attention must be paid when 13 

applying the findings to other regions. 14 

 15 

4.5 Conclusion 16 

In summary, the present systematic review and meta-analysis showed that low health literacy 17 

in patients with CVD correlated with increased mortality and hospital readmissions and 18 

decreased QOL. It is necessary to understand a patient’s health literacy to grasp their risk of 19 



 19 

CVD. Screening for health literacy would help to prioritize additional counselling or patient 1 

education. However, there remain unanswered questions concerning effective interventions 2 

for low health literacy. Further study will be required to examine effective interventions to 3 

improve health literacy and modify the prognosis of patients with CVD.  4 



 20 

Acknowledgements 1 

This study was benefitted by the support and encouragement of Shinichi Shimada, Masashi 2 

Kanai, Masato Ogawa, Asami Ogura, Ikko Kubo, Hiroto Ogi, and Sae Ono. We also thank Dr. 3 

Minato Nakazawa, Department of International Health, Graduate School of Health Sciences, 4 

Kobe University, for the statistical support in the present study. 5 

 6 

Funding 7 

This work was not supported by any sources of funding. 8 

 9 

Declaration of interest 10 

The Authors declare that there is no conflict of interest.  11 



 21 

References 1 

[1] GBD 2017 Causes of Death Collaborators. Global, regional, and national age-sex-specific 2 

mortality for 282 causes of death in 195 countries and territories, 1980–2017: a systematic 3 

analysis for the Global Burden of Disease Study 2017. Lancet 2018;392:1736–1788. 4 

[2] Kontis V, Mathers CD, Rehm J, Stevens GA, Shield KD, Bonita R, Riley LM, Poznyak V, 5 

Beaglehole R, Ezzati M. Contribution of six risk factors to achieving the 25×25 non-6 

communicable disease mortality reduction target: a modelling study. Lancet 2014;384:427–7 

437. 8 

[3] Folsom AR, Shah AM, Lutsey PL, Roetker NS, Alonso A, Avery CL, Miedema MD, 9 

Konety S, Chang PP, Solomon SD. American Heart Association’s Life’s Simple 7: Avoiding 10 

Heart Failure and Preserving Cardiac Structure and Function. Am J Medicine 2015;128:970-11 

976.e2. 12 

[4] Strait JB, Lakatta EG. Aging-Associated Cardiovascular Changes and Their Relationship 13 

to Heart Failure. Heart Fail Clin 2012;8:143–164. 14 

[5] Yang Q, Cogswell ME, Flanders WD, Hong Y, Zhang Z, Loustalot F, Gillespie C, Merritt 15 

R, Hu FB. Trends in Cardiovascular Health Metrics and Associations With All-Cause and 16 

CVD Mortality Among US Adults. Jama 2012;307:1273–1283. 17 

[6] Hobbs FDR. Cardiovascular disease: different strategies for primary and secondary 18 

prevention? Heart 2004;90:1217. 19 



 22 

[7] Petek D, Petek-Ster M, Tusek-Bunc K. Health behavior and health-related quality of life 1 

in patients with a high risk of cardiovascular disease. Slovenian J Public Heal 2018;57:39–46. 2 

[8] Jayasinghe UW, Harris MF, Parker SM, Litt J, Driel M van, Mazza D, Mar CD, Lloyd J, 3 

Smith J, Zwar N, Taylor R. The impact of health literacy and life style risk factors on health-4 

related quality of life of Australian patients. Health Qual Life Out 2016;14:68. 5 

[9] Nutbeam D. The evolving concept of health literacy. Soc Sci Med 2008;67:2072–2078. 6 

[10] Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low Health Literacy 7 

and Health Outcomes: An Updated Systematic Review. Ann Intern Med 2011;155:97. 8 

[11] Schulz PJ, Pessina A, Hartung U, Petrocchi S, Effects of Objective and Subjective Health 9 

Literacy on Patients’ Accurate Judgment of Health Information and Decision-Making Ability: 10 

Survey Study. J Med Internet Res 2021;23:e20457 11 

[12] Ghisi GL de M, Chaves GS da S, Britto RR, Oh P. Health literacy and coronary artery 12 

disease: A systematic review. Patient Educ Couns 2017;101:177–184. 13 

[13] Cajita MI, Cajita TR, Han HR. Health Literacy and Heart Failure. J Cardiovasc Nurs 14 

2016;31:121–30. 15 

[14] Liu XB, Ayatollahi Y, Yamashita T, Jaradat M, Shen JJ, Kim SJ, Lee Y-J, Hwang J, Yeom 16 

H, Upadhyay S, Liu C, Choi H, Yoo JW. Health Literacy and Mortality in Patients With Heart 17 

Failure: A Systematic Review and Meta-Analysis. Res Gerontol Nurs 2018;12:1–10. 18 



 23 

[15] Peterson PN, Shetterly SM, Clarke CL, Bekelman DB, Chan PS, Allen LA, Matlock DD, 1 

Magid DJ, Masoudi FA. Health literacy and outcomes among patients with heart failure. Jama 2 

2011;305:1695–701. 3 

[16] Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, Moher D, Becker 4 

BJ, Sipe TA, Thacker SB, Group for the MOOS in E (MOOSE). Meta-analysis of 5 

Observational Studies in Epidemiology: A Proposal for Reporting. Jama 2000;283:2008–6 

2012. 7 

[17] Celermajer DS, Chow CK, Marijon E, Anstey NM, Woo KS. Cardiovascular Disease in 8 

the Developing World Prevalences, Patterns, and the Potential of Early Disease Detection. J 9 

Am Coll Cardiol 2012;60:1207–1216. 10 

[18] Virani SS, Alonso A, Benjamin EJ, Bittencourt MS, Callaway CW, Carson AP, 11 

Chamberlain AM, Chang AR, Cheng S, Delling FN, Djousse L, Elkind MSV, Ferguson JF, 12 

Fornage M, Khan SS, Kissela BM, Knutson KL, Kwan TW, Lackland DT, Lewis TT, 13 

Lichtman JH, Longenecker CT, Loop MS, Lutsey PL, Martin SS, Matsushita K, Moran AE, 14 

Mussolino ME, Perak AM, Rosamond WD, Roth GA, Sampson UKA, Satou GM, Schroeder 15 

EB, Shah SH, Shay CM, Spartano NL, Stokes A, Tirschwell DL, VanWagner LB, Tsao CW. 16 

Heart Disease and Stroke Statistics—2020 Update. Circulation n.d.;141:e139–e596. 17 

[19] Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan—a web and mobile 18 

app for systematic reviews. Syst Rev 2016;5:210. 19 



 24 

[20] Landis JR, Koch GG. The Measurement of Observer Agreement for Categorical Data. 1 

Biometrics 1977;33:159. 2 

[21] Ryan R, Hill S. Supporting implementation of Cochrane methods in complex 3 

communication reviews: resources developed and lessons learned for editorial practice and 4 

policy. Health Res Policy Sy 2019;17:32. 5 

[22] Kim SY, Park JE, Lee YJ, Seo H-J, Sheen S-S, Hahn S, Jang B-H, Son H-J. Testing a 6 

tool for assessing the risk of bias for nonrandomized studies showed moderate reliability and 7 

promising validity. J Clin Epidemiol 2013;66:408–414. 8 

[23] Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J, Norris S, Falck-Ytter Y, 9 

Glasziou P, deBeer H, Jaeschke R, Rind D, Meerpohl J, Dahm P, Schünemann HJ. GRADE 10 

guidelines: 1. Introduction—GRADE evidence profiles and summary of findings tables. J 11 

Clin Epidemiol 2011;64:383–394. 12 

[24] Wallace BC, Dahabreh IJ, Trikalinos TA, Lau J, Trow P, Schmid CH. Closing the Gap 13 

between Methodologists and End-Users: R as a Computational Back-End. J Stat Softw 14 

2012;49. 15 

[25] Deeks JJ, Higgins JP, Altman DG. Cochrane Handbook for Systematic Reviews of 16 

Interventions. 2019:241–284. 17 

[26] Fabbri M, Murad MH, Wennberg AM, Turcano P, Erwin PJ, Alahdab F, Berti A, 18 

Manemann SM, Yost KJ, Rutten LJF, Roger VL. Health Literacy and Outcomes Among 19 



 25 

Patients With Heart Failure A Systematic Review and Meta-Analysis. Jacc Hear Fail 1 

2020;8:451–460. 2 

[27] Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat Med 3 

2002;21:1539–1558. 4 

[28] Hayashino Y, Noguchi Y, Fukui T. Systematic Evaluation and Comparison of Statistical 5 

Tests for Publication Bias. J Epidemiol 2005;15:235–243. 6 

[29] Macabasco-O’Connell A, DeWalt DA, Broucksou KA, Hawk V, Baker DW, Schillinger 7 

D, Ruo B, Bibbins-Domingo K, Holmes GM, Erman B, Weinberger M, Pignone M. 8 

Relationship Between Literacy, Knowledge, Self-Care Behaviors, and Heart Failure-Related 9 

Quality of Life Among Patients With Heart Failure. J Gen Intern Med 2011;26:979–986. 10 

[30] González-Chica DA, Mnisi Z, Avery J, Duszynski K, Doust J, Tideman P, Murphy A, 11 

Burgess J, Beilby J, Stocks N. Effect of Health Literacy on Quality of Life amongst Patients 12 

with Ischaemic Heart Disease in Australian General Practice. PloS One 2016;11:e0151079. 13 

[31] Zhang J, Gilmour S, Liu Y, Ota E. Effect of health literacy on quality of life among 14 

patients with chronic heart failure in China. Qual Life Res 2020;29:453–461. 15 

[32] Dennison CR, McEntee ML, Samuel L, Johnson BJ, Rotman S, Kielty A, Russell SD. 16 

Adequate Health Literacy Is Associated With Higher Heart Failure Knowledge and Self-care 17 

Confidence in Hospitalized Patients. J Cardiovasc Nurs 2011;26:359–367. 18 



 26 

[33] Wu J-R, Holmes GM, DeWalt DA, Macabasco-O’Connell A, Bibbins-Domingo K, Ruo 1 

B, Baker DW, Schillinger D, Weinberger M, Broucksou KA, Erman B, Jones CD, Cene CW, 2 

Pignone M. Low Literacy Is Associated with Increased Risk of Hospitalization and Death 3 

Among Individuals with Heart Failure. J Gen Intern Med 2013;28:1174–1180. 4 

[34] Moser DK, Robinson S, Biddle MJ, Pelter MM, Nesbitt TS, Southard J, Cooper L, 5 

Dracup K. Health Literacy Predicts Morbidity and Mortality in Rural Patients With Heart 6 

Failure. J Card Fail 2015;21:612–618. 7 

[35] McManus DD, Saczynski JS, Lessard D, Waring ME, Allison J, Parish DC, Goldberg RJ, 8 

Ash A, Kiefe CI. Reliability of Predicting Early Hospital Readmission After Discharge for an 9 

Acute Coronary Syndrome Using Claims-Based Data. Am J Cardiol 2016;117:501–507. 10 

[36] Cox SR, Liebl MG, McComb MN, Chau JQ, Wilson AA, Achi M, Garey KW, Wallace 11 

D. Association between health literacy and 30-day healthcare use after hospital discharge in 12 

the heart failure population. Res Soc Administrative Pharm 2017;13:754–758. 13 

[37] León-González R, García-Esquinas E, Paredes-Galán E, Ferrero-Martínez AI, González-14 

Guerrero JL, Hornillos-Calvo M, Menéndez-Colino R, Torres-Torres I, Galán MC, Torrente-15 

Carballido M, Olcoz-Chiva M, Rodríguez-Pascual C, Rodríguez-Artalejo F. Health Literacy 16 

and Health Outcomes in Very Old Patients With Heart Failure. Revista Española De Cardiol 17 

Engl Ed 2018;71:178–184. 18 



 27 

[38] Fabbri M, Yost K, Rutten LJF, Manemann SM, Boyd CM, Jensen D, Weston SA, Jiang 1 

R, Roger VL. Health Literacy and Outcomes in Patients With Heart Failure: A Prospective 2 

Community Study. Mayo Clin Proc 2018;93:9–15. 3 

[39] Sterling MR, Safford MM, Goggins K, Nwosu SK, Schildcrout JS, Wallston KA, Mixon 4 

AS, Rothman RL, Kripalani S. Numeracy, Health Literacy, Cognition, and 30-Day 5 

Readmissions among Patients with Heart Failure. J Hosp Med 2018. 6 

[40] Oscalices MIL, Okuno MFP, Lopes MCBT, Batista REA, Campanharo CRV. Health 7 

literacy and adherence to treatment of patients with heart failure. Rev Esc Enferm Usp 8 

2019;53:e03447. 9 

[41] Son Y, Won MH. Gender differences in the impact of health literacy on hospital 10 

readmission among older heart failure patients: A prospective cohort study. J Adv Nurs 11 

2020;76:1345–1354. 12 

[42] Peterson PN, Shetterly SM, Clarke CL, Bekelman DB, Chan PS, Allen LA, Matlock DD, 13 

Magid DJ, Masoudi FA. Health Literacy and Outcomes Among Patients With Heart Failure. 14 

Jama 2011;305:1695–1701. 15 

[43] Bailey SC, Fang G, Annis IE, O’Conor R, Paasche-Orlow MK, Wolf MS. Health literacy 16 

and 30-day hospital readmission after acute myocardial infarction. Bmj Open 17 

2015;5:e006975. 18 



 28 

[44] McNaughton CD, Cawthon C, Kripalani S, Liu D, Storrow AB, Roumie CL. Health 1 

Literacy and Mortality: A Cohort Study of Patients Hospitalized for Acute Heart Failure. J Am 2 

Heart Assoc 2015;4. 3 

[45] Sanders K, Schnepel L, Smotherman C, Livingood W, Dodani S, Antonios N, Lukens-4 

Bull K, Balls-Berry J, Johnson Y, Miller T, Hodges W, Falk D, Wood D, Silliman S. Assessing 5 

the Impact of Health Literacy on Education Retention of Stroke Patients. Prev Chronic Dis 6 

2014;11:E55. 7 

[46] Safeer RS, Cooke CE, Keenan J. The impact of health literacy on cardiovascular disease. 8 

Vasc Heal Risk Management 2006;2:457–464. 9 

[47] Schillinger D, Grumbach K, Piette J, Wang F, Osmond D, Daher C, Palacios J, Sullivan 10 

GD, Bindman AB. Association of Health Literacy With Diabetes Outcomes. Jama 11 

2002;288:475–482. 12 

[48] Ishihara K, Izawa KP, Kitamura M, Shimogai T, Kanejima Y, Morisawa T, Shimizu I. 13 

Influence of mild cognitive impairment on activities of daily living in patients with 14 

cardiovascular disease. Heart Vessels 2019;34:1944–1951. 15 

[49] Hoogendam YY, Hofman A, Geest JN van der, Lugt A van der, Ikram MA. Patterns of 16 

cognitive function in aging: the Rotterdam Study. Eur J Epidemiol 2014;29:133–140. 17 

[50] Evangelista LS, Rasmusson KD, Laramee AS, Barr J, Ammon SE, Dunbar S, Ziesche S, 18 

Patterson JH, Yancy CW. Health literacy and the patient with heart failure--implications for 19 



 29 

patient care and research: a consensus statement of the Heart Failure Society of America. J 1 

Card Fail 2009;16:9–16.  2 



 30 

Figure Legends 1 

Figure 1. Flow Diagram of Study Selection 2 

Abbreviation: CVD; cardiovascular disease. 3 

 4 

Figure 2. GRADE Assessment 5 

Abbreviations: CI, confidence interval; RR, relative risk. 6 

 7 

Figure 3. Meta-analysis 8 

Abbreviations: CI, confidence interval; HL, health literacy. 9 

 10 

Figure 4. Sensitive Analysis 11 

Abbreviations: CI, confidence interval; HL, health literacy. 12 



Records identified through searching (n = 1616) Additional records identified through other 
sources (n = 6)

Records after duplicates removed (n = 1110)

Records screened (n = 132)

Records excluded (n = 978)

Full-text articles assessed for eligibility (n = 119) Full-text articles excluded (n = 103)
1. Not quantitative study (n = 13)
2. Not patients with CVD (n = 14)
3. Do not focus on health literacy (n = 50)
4. Do not meet our set outcome (n = 20)
5. Experimental study (n = 6) 
6. Others (n = 0)

Studies included in qualitative synthesis (n = 16)

Studies included in meta-analysis (n = 10)

<outcome> mortality: n= 5, readmission: n=7 (duplicate: n=2)



Certainty assessment No. of patients Effect

Certainty
No. of 
studies Study design Risk of 

bias Inconsistency Indirectness Imprecision Other 
considerations

Low health 
literacy

High health 
literacy

Relative 
(95% CI)

Absolute 
(95% CI)

Mortality (follow up: mean 14.6 months)

5 Cohort 
studies Not serious Not serious Not serious Not serious None 253/946 

(26.7%)
485/3158 
(15.4%)

RR 1.902 
(1.097 to 
3.299)

139 more 
per 1000
(15 to 353)

Readmission (follow up: mean 7.4 months)

7 Cohort 
studies Not serious Not serious Not serious Not serious None 462/1320 

(35.0%)
800/3437 
(23.3%)

RR 1.354 
(1.052 to 
1.742)
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per 1000 
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Quality of life

3 Observational 
studies Not serious Not serious Not serious Not serious None

All studies showed that low health literacy was 
significantly related to low quality of life, especially the 
physical component.

+ +
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+ +
LOW

+ +
LOW
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Table 1. Summary of Included Studies 1 

Study Design, 

country 

Diagnosis, 

sample size 

Mean age, 

Low HL 

rate (%) 

Main results 

Macabasco-

O’Connell 

A, 2011 

Cross-

sectional 

study, USA 

Heart 

failure,  

605 

60.7,  

37.2 

Low literacy was significantly 

associated with worse heart 

failure-related QOL even after 

adjusting for potential 

confounders. 

González-

Chica DA, 

2016 

Cross-

sectional 

study, 

Australia 

Ischemic 

heart 

disease,  

574 

72.0,  

14.3 

Inadequate health literacy had 

adverse effects on the physical 

component of health-related QOL 

in patients with ischemic heart 

diseases, especially in older age 

groups and those with 

disadvantaged socioeconomic 

position. 

Zhang J, 

2020 

Cross-

sectional 

study, China 

Chronic 

heart 

failure,  

299 

61.9,  

52.5 

There was a significant 

relationship between health 

literacy and QOL in chronic heart 

failure patients without adjusting 

for covariates. 



 2 

Dennison 

CR, 2011 

Prospective 

cohort 

study, USA 

Heart 

failure,  

95 

59.2,  

42.1 

Participants with marginal health 

literacy had the highest 30-day 

readmission rate, although this 

trend was not statistically 

significant (p=.116). 

Wu J-R, 

2013 

Prospective 

cohort 

study, USA 

Heart 

failure,  

595 

60.6, 

37.0 

Low literacy was associated with 

higher risk of all-cause 

hospitalizations or death 

(RR=1.39, 95% CI: 0.99–1.94), 

HF-related hospitalization 

(RR=1.36, 95% CI: 1.11–1.66) for 

patients with HF. 

Moser DK, 

2015 

Prospective 

cohort 

study, USA 

Heart 

failure,  

575 

65.9,  

19.1 

Inadequate or marginal health 

literacy was associated with 

higher risk of earlier heart failure 

hospitalization (HR=1.94, 95% 

CI: 1.43–2.63) or all-cause death 

(HR=1.91, 95% CI :1.36–2.67) 

among rural patients with heart 

failure. 

McManus 

DD, 2016 

Prospective 

cohort 

study, USA 

Acute 

coronary 

syndrome,  

804 

73.0,  

37.3 

Low health literacy during the 

index hospitalization was 

associated with early readmission. 

(OR=1.83, 95% CI: 1.21–2.75). 
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Cox SR, 

2017 

Prospective 

cohort 

study, USA 

Heart 

failure,  

264 

66.6,  

33.7 

More patients with low health 

literacy were readmitted 

(OR=1.80, 95% CI: 1.04–3.11). 

The regression identified low 

health literacy that significantly 

increase the risk of 30-day 

readmission or ED visit 

(p=0.035). 

León-

González R, 

2018 

Prospective 

cohort 

study, Spain 

Heart 

failure,  

556 

85.6,  

32.7 

Among very old patients, no 

association was found between 

health literacy and 12-month 

mortality. (HR=1.00, 95% CI: 

0.66–1.51). 

Fabbri M, 

2018 

Prospective 

cohort 

study, USA 

Heart 

failure,  

2647 

69.0,  

9.9 

After adjusting for covariates, low 

health literacy was associated with 

increased mortality (HR=1.91, 

95% CI: 1.38–2.65) and 

hospitalizations (HR=1.30, 95% 

CI: 1.02–1.66). 

Sterling 

MR, 2018 

Prospective 

cohort 

study, USA 

ACS or 

ADHF,  

825 

60.0,  

24.6 

Although low health literacy was 

associated with 30-day 

readmission in unadjusted models 

(p=0.04), there was no association 

in adjusted models (RR=0.95, 

95% CI: 0.80–1.13). 
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Oscalices 

MIL, 2019 

Prospective 

cohort 

study, 

Brazil 

Decompens

ated heart 

failure,  

100 

63.3,  

68.0 

Those with inadequate health 

literacy had a higher numbers of 

readmissions (p<0.01) and death 

(p<0.01) during the 3-month 

follow-up after hospital discharge. 

Son Y, 2020 Prospective 

cohort 

study, South 

Korea 

Heart 

failure,  

286 

75.4,  

61.5 

Limited health literacy increased 

the risk of 1-year hospital 

readmission in both men 

(OR=5.27, 95% CI: 2.04–13.6) 

and women (OR=10.17, 95% CI: 

2.19–47.2) even after controlling 

for other factors. 

Peterson 

PN, 2011 

Retrospectiv

e cohort 

study, USA 

Heart 

failure,  

1494 

75.0,  

17.5 

Low health literacy is associated 

with higher mortality (HR=1.61, 

95% CI: 1.06–2.43), even among 

those with health insurance and 

access to health information. 

Bailey SC, 

2015 

Retrospectiv

e cohort 

study, USA 

AMI,  

7733 

-,  

14.4 

Patients with above basic literacy 

according to derived health 

literacy estimates had an 18% 

lower risk of a 30-day 

readmission (RR=0.82, 95% CI; 

0.73–0.92). 



 5 

McNaughto

n CD, 2015 

Retrospectiv

e cohort 

study, USA 

Acute heart 

failure,  

1379 

63.1,  

23.5 

Patients with a lower level of 

health literacy had an increased 

risk of all-cause death (HR=1.32, 

95% CI: 1.05–1.66), and this risk 

rose with decreasing health 

literacy. 

Abbreviations: HL, health literacy; ACS, acute coronary syndrome; ADHF, acute 1 

decompensated heart failure; S-TOFHLA, Short Test of Functional Health Literacy in Adults; 2 

BHLS, Three-item Brief Health Literacy Scale; NVS, newest vital sign; REALM, Rapid 3 

Estimate of Adult Literacy in Medicine; QOL, quality of life; RR, relative risk; OR, odds ratio; 4 

HR, hazard risk; CI, confidence interval; ED, emergency department. 5 
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Supplemental Table 1. Summary of Excluded Studies 

Study Design Number Diagnosis Intervention Results 

DeWalt DA 

et al. (2006) 
RCT 121 Heart failure 

1) One-hour educational session 

2) Management plan in the patient's notebook to help the 

patient better manage weight fluctuations and self-adjust the 

diuretic dose based on weight 

Self-management program designed for patients with low literacy did 

not significantly reduce the rate of the combined endpoint of 

hospitalization or death (IRR=0.69, 95% CI: 0.40-1.19) and increased 

quality of life (3.5 points, p=0.36).  

Baker DW et 

al. (2011) 
RCT 605 Heart failure 

1) Single in-person education session  

2) Series of follow-up education phone calls, including 

teaching adjusted-dose diuretics to maintain a target weight 

The TTG program resulted in slightly greater knowledge (p=0.008), 

substantially better achievement of self-care goals (p<0.001), higher 

self-efficacy (p=0.006), and greater improvement in heart failure-

related quality of life (p<0.001) 

DeWalt DA 

et al. (2012) 
RCT 605 Heart failure 

1) More intensive education 

2) Self-care training intervention 

3) More specific instruction using daily weights to guide 

diuretic self-adjustment 

4) Follow-up phone calls 

A more intensive multisession intervention did not decrease the 

incidence of hospitalizations compared with a single session only 

(IRR=1.01, 95% CI: 0.83–1.22); however, effect modification by 

literacy suggests that more intensive interventions may hold benefit for 

specific subgroups. 

Dracup K  

et al. (2014) 
RCT 602 Heart failure 

1) Daily weight and heart failure symptom diaries to be 

completed and weight scales.  

2) An educational session lasting 50 minutes 

3) 2 phone calls at 2-week intervals to reinforce the 

information in the educational session. 

Intervention program did not significantly decrease the cardiac death 

or re-hospitalization for heart failure (p=0.058), although self-care 

behaviors increased and cardiac mortality was significantly decreased 

(p=0.003).  
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Bell SP  

et al. (2016) 
RCT 851 

Acute coronary 

syndrome or acute 

decompensated 

heart failure 

1) Reconciled preadmission medications and discharge 

medications with the patient 

2) Tailored counseling about medication 

3) Inquired about general health, symptoms, and any 

medication-related problems after discharge 

This intervention resulted in no significant difference in time to first 

hospital readmission or emergency room visit (HR=1.04, 95% CI: 

0.78-1.39). However, it was effective in reducing unplanned health 

care utilization among individuals with inadequate health literacy, 

primarily through an effect on emergency room visits. 

Palo KED  

et al. (2017) 

Non-

RCT 
94 

Acute myocardial 

infarction or heart 

failure 

1) Intake assessment  

2) Patients education 

3) Medication counseling 

4) Guideline-directed Medical Therapy recommendations 

The diligent effort to identify hospitalized heart failure patients led to 

interventions that ultimately reduced the readmission rate, but not 

significantly (p=0.15). Designated interventions of a nurse and clinical 

pharmacist allowed for effective delivery and a patient-centered 

approach. 

Abbreviations: CI; confidence interval, HR; hazard ratio, IRR; incident rate ratio, RCT; randomized controlled trial.   
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