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Abstract
Background: Patients with heart failure have a high rate of health literacy deficiency, and their hospital readmission is a gre}
burden. Whether health literacy affects hospital readmission remains controversial.

Objective: To investigate the impact of health literacy on hospital readmission among heart failure patients.

Method: Relevant keywords were used to search for Chinese and English literature from Web of Science, PubMed, Cochrane
Library, China National Knowledge Infrastructure, VIP Database for Chinese Technical Periodicals, Digital Journal of Wanfang
Data, and Chinese BioMedical Literature Database. Newcastle-Ottawa Scale was used to assess the quality of the studies.
Statistical analysis was performed using Stata 15.0, the fixed effect model was used to calculate the pooled effect estimate, and
Begg’s and Egger’s tests were applied to assess the presence of publication bias.

Results: Nine studies, involving 4093 heart failure patients, were included in this study. The overall rate of inadequate health
literacy was 40.3%. Among these articles, 6 were included in the meta-analysis to calculate the pooled effect. The results
indicated that, when compared with patients with adequate health literacy, those with inadequate health literacy had a relative risk
of hospital readmission of 1.01, which increased to 1.14 after adjusting for follow-up time, the result was not significant (P = .09).
Conclusions: About 2 out of 5 heart failure patients had inadequate health literacy, and there was no statistical association
between health literacy and hospital readmission among these patients. This finding should be carefully considered and confirmed
in further studies.

Abbreviations: BHLS = brief health literacy screen, CBM = Chinese BioMedical Literature Database, CNKI = China National
Knowledge Infrastructure, CVD = cardiovascular disease, HF = heart failure, NOS = Newcastle-Ottawa Scale, NVS = newest vital
sign, NYHA = New York Heart Association, S-TOFHLA = Short-Test of Functional Health Literacy in Adults, VIP = VIP Database
for Chinese Technical Periodicals, WanFang Data = digital journal of Wanfang data.

Keywords: heart failure, health literacy, hospital readmission, meta-analysis

1. Introduction Report on Cardiovascular Health and Disease in China 2021,
) there were approximately 8.9 million HF patients in China. In
1.1. Heart failure the United States, HF affected approximately 6.5 million adults,

Heart failure (HF) is a cardiovascular disorder characterized by ~ leading to substantial mortality rates and financial burden on
the inability of the heart to supply sufficient blood and oxy-  the healthcare system.U! Patients with HF frequently experi-
gen. As the global population continues to age rapidly, HF has  ence multlple. ll.ospltallza'glons, r.esultlng in 1ncreas‘ed medical
emerged as the leading cause of increased morbidity and mor-  costs and diminished quality of life." One study .est'lmated th?t
tality worldwide.!!! Lancet reported approximately 64.3 mil- ~ the 30-day and 1-year all-cause hospital readmission rates in

lion individuals suffering from HF globally.?! According to the ~ China were 0.19 and 0.53, respegtiyely.m In the Un.ited States,
the rate of 30-day hospital readmission was 20%, with 50% of
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HF-related hospital readmission occurring within 13 days after
discharge.!®!

1.2. Health literacy

Health literacy has been defined as “the degree to which individ-
uals have the capacity to obtain, process, and understand basic
health information and services needed to make appropriate
health decisions.”"”! The level of health literacy in patients with
HF affected their quality of life,®! and studies have demonstrated
a correlation between health literacy and prognosis among HF
patients.”) Furthermore, it has been confirmed that the health
outcomes of patients with HF are closely associated with their
health literacy levels.[t%!

1.3. Research justification

As a chronic condition, patients with HF often experience read-
missions to hospitals, with an average hospital readmission rate
of 21% in the United States.!'?! Exploring the factors influenc-
ing hospital readmission in patients with HF and implement-
ing effective countermeasures are of great significance. Studies
have identified that the New York Heart Association grading,
comorbidities, and infections are factors that influence hospi-
tal readmission in HF patients.!'>'¥ In addition, several scholars
have investigated the relationship between health literacy and
hospital readmission in patients with HE, but the results have
been inconsistent.'"'”! To the best of our knowledge, no meta-
analysis has examined the impact of health literacy on hospital
readmission among patients with HE.

2. Methods
2.1. Search strategy

Ethical approval was waived because this study was a meta-
analysis. The protocol has been registered in the PROSPERO
registry (CRD42023463912). Relevant studies were identified
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through the Web of Science Core Collection, PubMed, Cochrane
Library, China National Knowledge Infrastructure, VIP
Database for Chinese Technical Periodicals, Digital Journal of

Search methods for identification of studies.

Database Search terms Results
Web of Science  #1: TOPIC: (health literacy) OR TOPIC: (healthy literacy)
#2: TOPIC: (hospital readmission) OR TOPIC: (patient
readmission)
#3: #1 AND #2 296
PubMed #1: ((health literacy [all field]) OR (healthy literacy [all
field]))

#2: ((hospital readmission [MeSH Terms]) OR (patient
readmission [MeSH Terms]))
#3:#1 AND #2 144
Cochrane Library ~ #1; ((health literacy [Title abstract keyword]) OR (healthy
literacy [Title abstract keyword]))
#2: ((hospital readmission [Title abstract keyword]) OR
(patient readmission [Title abstract keyword]))

#3: #1 AND #2 84
CNKI #1: topic: health literacy

#2: topic: patient readmission

#3: #1 AND #2 22
VIP #1: Arbitrary field: health literacy

#2: Arbitrary field: patient readmission

#3: #1 AND #2 10

WanFang Data  #1: all field: health literacy

#2: all field: patient readmission

#3:#1 AND #2 14
CBM #1: All fields: health literacy

#2: All fields: patient readmission

#3:#1 AND #2 7

Total 577

CBM = stands for Chinese BioMedical Literature Database, CNKI = China National Knowledge
Infrastructure, OR = odds ratio, VIP = VIP Database for Chinese Technical Periodicals, WanFang
Data = Digital Journal of Wanfang Data.

Records identified though
database searching
(n=577)

Records identified though
other sources
(n=0)

Records excluded with reasons (n=559)

Records abstract screened
(n=577)

Duplicate articles (n=175)

Not heart failure patients (n=318)

Not concerned with health literacy or
hospital readmission (n=61)

Editorials, conference abstracts, letters,
or review articles (n=5)

Intervened (n=2)
Compound outcomes (n=2)

Full text not available (n=1)

Not analyzed correlation between health
literacy and hospital readmission (n=4)

Full-text articles assessed for eligibility
(n=18)

Studies included in quantitative analysis

Figure 1. Flow diagram of the literature search and study selection.
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Wanfang Data, and Chinese BioMedical Literature Database
(the last 4 are Chinese databases), and the retrieval time was
from the establishment of the databases to January 2024. The
search terms used were “health literacy” or “healthy literacy”
and “hospital readmission” or “patient readmission,” and the
detailed search strategy is reported in Table 1.

2.2. Inclusion and exclusion criteria

Studies were included in the analysis if they fulfilled the follow-
ing criteria: the study participants consisted of patients with HF
and the study assessed both patient health literacy and hospital
readmission. Studies were excluded if they met any of the fol-
lowing conditions: the study did not involve HF patients; health
literacy and hospital readmission were not assessed; the study
was published in languages other than English or Chinese; the
publication type was an editorial, conference abstract, letter,
book news, or review article; and no abstract was available for
the study.

2.3. Data collection

Initially, two reviewers (Lei Xiao and Cong Cheng) inde-
pendently screened articles based on their titles and abstracts.
Following this, the full text of the selected articles was thor-
oughly examined, resulting in further filtration of the remain-
ing articles. In cases where disagreements occurred during the
screening process, a consensus was reached through discussion.
Relevant data for each study included in the systematic review
were extracted using a standardized form. The extracted infor-
mation included the first author’s name, year of publication,
study design, follow-up time, methods used to evaluate health
literacy, and hospital readmission numbers categorized accord-
ing to different levels of health literacy.

2.4. Independent variable and outcome measurements

Various measurement instruments have been utilized to
assess health literacy, including the Short-Test of Functional
Health Literacy in Adults (S-TOFHLA),'8! the Brief Health
Literacy Screen (BHLS),!" the Newest Vital Sign (NVS),12" the
HF-specific Health Literacy Scale,?!! and the Health Literacy
Scale for Chronic Patients.”? Most studies categorized their
patient cohorts into 2 groups: those with adequate health liter-
acy and those with inadequate health literacy. In cases where the
patient cohort was divided into adequate, marginal, and inad-
equate categories, we combined the marginal and inadequate
health literacy groups and considered them as 1 category of
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inadequate health literacy. When health literacy was evaluated
using the S-TOFHLA in combination with another measure-
ment tool, the results from the S-TOFHLA were prioritized in
the analysis.'"” The outcome measure of interest in this study
was all-cause readmission in patients with HE If a study had
multiple follow-up time, the longest follow-up time was selected
for inclusion in the analysis.

2.5. Quality assessment

The quality of the original studies included in the meta-
analysis was evaluated using the Newcastle-Ottawa Scale
(NOS). NOS assesses cohort studies based on 3 aspects: selec-
tion of the study population, comparability, and exposure or
outcome assessment. NOS uses the semi-quantification principle
of the star system to assess literature quality, with a full score of
9 stars. A score of 7 to 9 is considered high-quality research, 4
to 6 is moderate-quality research, and less than 4 is considered
low-quality research.

2.6. Statistical analysis

Literature screening was conducted using Endnote X9. The
degree of inconsistency was quantified using the I? statistic. I?
values of 0, 25, 50, and 75% were considered indicative of no,
low, moderate, and high heterogeneity, respectively. In this anal-
ysis, a fixed effects model was chosen a priori because of the
similarity of research types included in the study (all the studies
were cohort studies). A subgroup analysis was performed based
on the follow-up time of the included studies. To evaluate pub-
lication bias, Begg’s and Egger’s tests were employed. All sta-
tistical analyses were conducted using Stata version 15.0, and
a 2-tailed P-value of less than .05 was considered statistically
significant.

3. Results

Of the 577 articles identified during the search process, 18
were deemed relevant after reviewing their titles and abstracts.
The remaining 559 articles were excluded for various rea-
sons, such as not focusing on patients with HF, not assessing
health literacy and readmissions, lacking complete abstracts,
or not being of the desired literature type. Following a thor-
ough examination of the full texts, 9 articles were selected and
included in the systematic review, of which 6 were included in
the meta-analysis. The article screening process is illustrated
in Figure 1.

Characteristics of the articles included in the systematic review.

Study Health literacy evaluation tool Sample size (n) Age (M =SD) Follow-up time Statistical significance
Cheryl R Dennison (2011)24 S-TOHFLA 95 59 + 14 30 days No
Sarah R Cox (2016)% BHLS 264 66.64 + 14.26 30 days No
Youn-Jung Son (2020)%% BHLS 286 75.44 + 6.51 1 year Yes
Monica Isabelle Lopes Oscalices (2019)%7  NVS 100 63.3+15.2 60 days Yes
Candace D McNaughton (2015)%¢! BHLS 1379 63.1 +14.8 90 days No
Debra K Moser (2015)%% S-TOHFLA 575 73.9+10.7 More than 2 years Yes
68.0 = 10.9
63.0 + 12.6
Madeline R Sterling (2018)¢% S-TOHFLA 825 63(43, 81)t 30 days Yes
Chunhua Ma (2020)% The HF-specific Health Literacy Scale 271 71.16 +10.49 1 year Yes
Xuedong Li (2022)8" Health Literacy Scale for Chronic Patients 231 74.89 +11.08 30 days Yes

S-TOFHLA = Short-Test of Functional Health Literacy in Adults, BHLS = Brief Health Literacy Screen, NVS = Newest Vital Sign.

*Reported as median (IDR).
tReported as three Health Literacy Group, namely Inadequate, Marginal, and Adequate.
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3.1. Characteristics of included studies

Nine articles, involving a combined population of 4093
patients with HF were included in the systematic review. The
prevalence of inadequate health literacy was found to be 40.3%
(one article did not provide a specific classification of health
literacy®®l). Among these 9 articles, S-TOFHLA was used as
the assessment tool for health literacy in 3 studies, while BHLS
was used in 3 studies. The sample sizes of the included stud-
ies varied, ranging from approximately 100 to > 1000 par-
ticipants. Approximately half of the included studies had a
follow-up time of 1 month. Of the 9 articles, 6 demonstrated
statistically significant associations between inadequate health
literacy and hospital readmission. The selected studies were
relatively recent, with publication dates from 2015 onwards,
except for 1 study from 2011. In terms of the study popu-
lation, the majority (5/9) of the studies focused on American
patients. The average quality assessment score for the included
articles was 7.44, and all studies included were of moderate to
high quality. Table 2 shows the detailed characteristics of the
articles included in this systematic review. Table 3 shows the
quality assessment results.

3.2. Health literacy and hospital readmission

Medicine

1-month follow-up, HF patients with inadequate health lit-
eracy exhibited a 14% increased risk of hospital readmission
compared with those with adequate health literacy, although
this difference was not statistically significant (RR = 1.14;
95% confidence interval = 0.95-1.39). Furthermore, the
heterogeneity observed can be attributed to differences in
follow-up time. Within the subgroup in which all follow-up
time was 1 month, no heterogeneity was found (I? = 0.0%;
P =.71), whereas the subgroup with follow-up time longer
than 1 month displayed a moderate level of heterogeneity
(I? = 63.8%; P = .06). Figure 2 shows a forest plot.

3.3. Publication bias

The results of Begg’s test suggested that there was no signifi-
cant publication bias observed in the included studies (P = .06).
Similarly, the results of Egger’s test indicated no significant pub-
lication bias (P = .11). Visual evidence supporting these findings
is presented in Figures 3 and 4.

Results of quality assessment.

Of the 9 articles included in the systematic review, 6 were  Study Population  Comparability = Outcome  Total
incorporated in the meta-analysis. The remaining 3 arti- _

cles did not provide primary data.32631 The heteroge- ~ CheryIR Dennison 4 0 2 6
neity test revealed a low level of heterogeneity in the (2011)

. . . . (25 4 0 ) 6
correlation between health literacy and hospital readmis- $arahJR 002(20?28)20 o s > 3 9
sion (I?=47.5%; P =.09). Based on the combined results oun-Jung Son (2020)

. S . . Monica Isabelle Lopes 4 0 2 6
of the 6 cohort studies, there was no significant increase in . o
. . . . . Oscalices (2019)%7
the risk of hospital readmission for patients with HF who
. . . . Candace D McNaughton 4 2 3 9
had inadequate health literacy compared with those with (2015
adequate health literacy (relative risk [RR]=1.01; 95%  popak Moser (2015)2! 4 D) D) 8
confidence interval = 0.90-1.13). Subgroup analysis based  jadeline R Sterling 4 2 3 9
on different follow-up time demonstrated that health lit- (2018)
eracy did not significantly impact hospital readmission for  ghynhua Ma (2020)% 4 1 2 7
HF patients, regardless of whether the follow-up time was  Xuedong Li (2022)21 4 1 2 7
1 month or longer. However, within the subgroup with a
Study %
ID RR (95% Cl) Weight
Subgroup One month
Cheryl(2011) — 1.21(0.83, 1.75) 577
I
Sarah(2016) '-.-' 1.27 (0.89, 1.82) 8.55
Madeline(2018) —— 1.06 (0.81, 1.40) 17.99
Subtotal (I-squared = 0.0%, p = 0.706) . 1.14 (0.95, 1.39) 3232
Subgroup More than one month
Monica(2019) ! " > 7.48(0.49, 114.93) 022
Candace(2015) | - 1.03 (0.86, 1.25) 36.81
Debra(2015) - 0.80 (0.65, 0.99) 30.65
Subtotal (I-squared = 63.8%, p = 0.063) 0.95 (0.83, 1.09) 67.68
Overall (l-squared = 47.5%, p = 0.090) 1.01(0.90, 1.13) 100.00
T
1

o087

Figure 2. Forest plot of health literacy and hospital readmission.
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4. Discussion

In our systematic review, 40.3 % of patients with HF were found
to have inadequate health literacy. This finding aligns with a
previous systematic review that reported an average of 39%
of patients having low health literacy.*? Similarly, another sys-
tematic review focusing on patients with cardiovascular disease
demonstrated that approximately one-third of patients with
cardiovascular disease exhibited inadequate health literacy.’
However, in a separate systematic review specifically targeting
HF patients, it was discovered that nearly a quarter of those
with HF had inadequate health literacy.'”! Differences in health
literacy adequacy in patients with HF varied according to the
studies included in the study.?* Furthermore, when considering
the general population, 1 study indicated that 23% had inade-
quate or marginal health literacy.’s! It is important to note that
this discrepancy may be attributed to the fact that our study
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specifically focused on individuals with HE, who were generally
older.

In our meta-analysis, we compared the relative risk of hospital
readmission for HF patients with inadequate health literacy to
those with adequate health literacy. The relative risk was 1.01,
indicating that inadequate health literacy did not have a statis-
tically significant effect on hospital readmission among patients
with HE. Subgroup analyses controlling for the same follow-up
time showed a slightly elevated relative risk of 1.14 and the
difference was not statistically significant. However, it is nec-
essary to consider the results of the articles that were excluded
from the meta-analysis. One such article reported a significant
association between health literacy and hospital readmission,
particularly in older women with limited health literacy (odds
ratio: 10.17), as compared with older men with limited health
literacy (odds ratio: 5.27).%¢1 Additionally, the other 2 excluded
articles demonstrated a statistical association.?>3!! These studies

Begg's funnel plot with pseudo 95% confidence limits

logES
(=]
|
O

o
o

s.e. of: logES

Figure 3. Results of Begg’s test.

Egger's publication bias plot

standardized effect
[\N]
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o

Figure 4. Results of Egger’s test.
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employed similar methodologies using structural equation mod-
els to test the effect of health literacy on hospital readmission,
revealing direct effects of -0.21 and -0.30, respectively. It is
worth noting that these 3 articles showed statistical significance
in elderly patients with HF. Elderly patients with HF are more
likely to have inadequate health literacy and be readmitted to
the hospital.

Among similar studies, some have taken a composite out-
come approach by considering both death and hospital read-
mission.!'5] By contrast, our study focused solely on hospital
readmission as an outcome measure. This decision was based
on the understanding that it was clear that health literacy was
associated with mortality.’! A previous meta-analysis involv-
ing 6491 patients with HF demonstrated a strong association
between inadequate health literacy and mortality.!"”) Another
reason for our study’s emphasis on hospital readmission is the
growing concern over high readmission rates among patients
with HF due to the increasing incidence of this condition.
Examining the factors influencing readmission in HF patients is
of significant practical importance. Although 6 of the 9 articles
included in our systematic review reported statistical associa-
tions, our meta-analysis yielded inconsistent results. This dis-
crepancy may be attributed to the relatively small sample sizes
of individual studies, resulting in an uneven distribution of
weights in our meta-analysis.

In our study, we conducted a subgroup analysis based on
the follow-up time, which provided valuable information and
helped explain some of the observed heterogeneity. No hetero-
geneity was found in the 1-month follow-up studies. In all stud-
ies on hospital readmission rates of clinical diseases, research
on HF has been the most extensive, especially concerning its
30-day readmission rate.*®! In recent years, an increasing num-
ber of studies have advocated the adoption of a 30-day time
window to assess readmissions in HF patients.*”*8! The choice
of follow-up time is a crucial factor when studying disease read-
missions as it can significantly influence research outcomes.
Establishing a universally recognized standard follow-up sched-
ule would be advantageous for diseases such as HE, with higher
readmission rates.

4.1. Study strengths and limitations

Given the limited number of articles included in our analysis,
the consideration and analysis of different follow-up times on
readmission may have been suboptimal. We were only able to
conduct a simple subgroup analysis by dividing the follow-up
time into 1 month and more than 1 month as the follow-up time
of 3 articles was 1 month while the other 3 were 60 days, 90
days, and more than 2 years. Additionally, we did not account
for potential variations in the results due to the different types
of HF or the age of the study population. However, it is import-
ant to highlight several strengths of this study. To the best of
our knowledge, this is the first systematic review to quantify the
association between health literacy and hospital readmissions.
All the studies included in our analysis utilized validated liter-
acy assessment instruments, which ensured the reliability of the
independent variable. This adds credibility to the findings and
enhances the robustness of the outcomes.

5. Conclusion

Approximately two-fifths of patients with HF have insuffi-
cient health literacy, indicating that significant proportion of
patients with HF face challenges in understanding and utiliz-
ing healthcare information. However, our study did not find a
statistically significant association between health literacy and
hospital readmission in these patients. It is important to inter-
pret this finding cautiously and validate it through additional
research.
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