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ABSTRACT
Deficits in health literacy are common in patients with 
coronary artery disease (CAD), and this is associated 
with increased morbidity and mortality. In this scoping 
review, we sought to identify health literacy interventions 
that aimed to improve outcomes in patients with CAD, 
using a contemporary conceptual model that captures 
multiple aspects of health literacy. We searched electronic 
databases for studies published since 2010. Eligible were 
studies of interventions supporting patients with CAD to 
find, understand and use health information via one of the 
following: building social support for health; empowering 
people with lower health literacy; improving interaction 
between patients and the health system; improving health 
literacy capacities of clinicians or facilitating access to 
health services. Studies were assessed for methodological 
quality, and findings were analysed through qualitative 
synthesis. In total, 21 studies were included. Of these, 
10 studies aimed to build social support for health; 6 of 
these were effective, including those involving partners or 
peers. Five studies targeted interaction between patients 
and the health system; four of these reported improved 
outcomes, including through use of teach-back. One study 
addressed health literacy capacities of clinicians through 
communication training, and two facilitated access to 
health services via structured follow-up—all reporting 
positive outcomes. Health literacy is a prerequisite for 
CAD patients to self-manage their health. Through use 
of a conceptual framework to describe health literacy 
interventions, we identified mechanisms by which patients 
can be supported to improve health outcomes. Our 
findings warrant integration of these interventions into 
routine clinical practice.

INTRODUCTION
Despite recent declines in mortality, coronary 
artery disease (CAD) remains a leading cause 
of death in adults.1 CAD results in insufficient 
oxygen supply to the heart muscle and is the 
underlying cause of acute coronary syndrome 
(ACS), myocardial infarction (MI) and subse-
quent death.2 To attenuate the progression 
of CAD, secondary prevention guidelines for 
heart disease recommend ongoing manage-
ment of cardiac risk factors through lifestyle 

changes, medication use and cardiac reha-
bilitation (CR).3 However, these behaviours 
can be difficult to initiate and sustain in the 
longer term, with studies finding adherence 
rates to secondary prevention medications of 
35%–71% following MI,4 attendance rates of 
CR being approximately 30%5 and smoking 
cessation rates 12 months post-MI at only 
52%.6

One factor that may influence a patient’s 
ability to initiate or maintain positive health 
behaviours is health literacy, which can be 
defined as ‘the personal characteristics and 
social resources needed for individuals and 
communities to access, understand, appraise 
and use information and services to make 
decisions about health’.7 Up to 60% of cardiac 
patients have limited health literacy,8 9 which 
is associated with less engagement in healthy 
lifestyle behaviours,10 increased hospital read-
missions11 and increased risk of mortality.11 
However, little is known about effective inter-
ventions to address health literacy barriers 
among patients with CAD. A recent system-
atic review of health literacy interventions in 
various adult populations included just two 
studies in cardiovascular patients.12 This lack 
of evidence may be due to a strong focus on 
‘functional’ health literacy within cardiac 
literature, that is, numeracy and literacy 
skills only.12–14 However, more recent inter-
pretations of health literacy are broader, and 
encompass the resources and supports an 
individual needs to engage with and apply 
health information, and the role of clinicians 
and healthcare organisations in supporting 
this.15

Because health literacy is both an indi-
vidual attribute and one which is impacted 
by the ‘health literacy environment’,15 inter-
ventions to address health literacy barriers 
must take account of a range of factors 
across the individual, their social networks 
and the healthcare system.13 A conceptual 
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model recently developed by Geboers16 considers that 
health literacy interventions should address at least one 
of the following factors: (1) the context of the individual 
(eg, family, peers); (2) empowerment of individuals 
with lower health literacy (eg, capacity building); (3) 
improving interactions between an individual and the 
healthcare system; (4) improving health literacy capac-
ities of health professionals and (5) improving accessi-
bility to health services. Accordingly, a ‘health literacy 
intervention’ can be defined as a programme or process 
that supports people to find, understand and use health 
information by targeting one or more of these five 
factors. Applying this conceptual model to patients with 
CAD, intervention outcomes may be grouped into three 
interlinked categories: (1) health literacy outcomes, (2) 
behavioural outcomes and (3) clinical health outcomes 
(figure 1).

Given the limited evidence for effective interventions 
to address health literacy among cardiac patients, there 
is need for an up-to-date review based on broad search 
terms that capture the multidimensional nature of health 
literacy. The aim of this review was to describe the current 
evidence about health literacy interventions among 
patients with CAD using a conceptual model to guide 
our definition of a ‘health literacy intervention’. Specific 
objectives were to identify the size and types of evidence, 
to map the evidence against the conceptual model and to 
describe any gaps in research.

METHODS
We conducted a scoping review to address our research 
objectives. Scoping reviews address an exploratory 
research question by mapping key concepts, types of 
evidence and gaps in research related to a defined area.17 
This review was not registered in PROSPERO as protocols 
for scoping reviews are not accepted. A protocol for this 
review has been drafted and may be requested from the 
corresponding author.

Step 1: identification of the research question
The research question was ‘Are health literacy interven-
tions associated with improved health literacy, behavioural 
outcomes and/or clinical outcomes in CAD patients?’.

Step 2: identification of relevant studies
An electronic search using Ovid MEDLINE, CINAHL 
and PsycINFO was performed for literature published 
between January 2010 and February 2021 (online supple-
mental file 1). Reference lists from eligible studies, 
systematic reviews and grey literature were also reviewed. 
Inclusion criteria were defined according to the Popu-
lation, Intervention, Comparison, Outcome, Study 
type framework (table  1). Additional inclusion criteria 
included peer-reviewed publications in English or 
German languages, accessible in full text, and published 
since 2010 (to capture more recent evidence). Studies 
of cardiac conditions other than CAD were excluded 
unless outcomes were reported separately for CAD. This 

Figure 1  Health literacy intervention model for coronary artery disease (guided by the Geboers’ Health Literacy Intervention 
Model).
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covers studies of patients with heart failure. While heart 
failure is frequently a consequence of CAD, the aims of 
treatment may differ. We also excluded studies targeting 
primary CAD prevention.

Step 3: study selection
Title and abstracts were screened by the authors with 
ineligible records removed. Full texts of the remaining 
records were screened independently by two authors. 
Where a screening decision was uncertain, the final deci-
sion was made through discussion between AB and STK.

Step 4: charting the data
Data charting (extraction) from full-text articles was 
conducted by all reviewers. The following information 
was extracted: first author, publication year, country, study 
aim(s), study design, setting, sample description, interven-
tion description, comparison/control group description (if 
applicable), outcome measures and key findings.

Step 5: synthesis of results
Findings were synthesised in a qualitative synthesis, using 
descriptive tables and concept maps to address the review 
objectives.

Quality assessment
The methodological quality of studies was assessed using 
the Effective Public Health Practice Project (EPHPP) 
Quality Assessment Tool, which has been developed and 
validated for use in controlled clinical trials, case–control 
and observational study designs.18 Criteria used to assess 
study quality were selection bias, study design, control for 
confounders, data collection methods and reporting of 
withdrawals and dropouts. Blinding was not used as a crite-
rion as this was not relevant to most interventions. Studies 
were reported as weak (those with at least two out of five 
weak ratings), moderate (one weak rating) or strong (no 
weak ratings). Quality appraisal and data extraction were 
conducted by two independent reviewers, with differences 
resolved through discussion with a third reviewer.

RESULTS
Study characteristics
The electronic search yielded 2206 potential articles for 
review. From these, 21 unique studies were identified as 
eligible for inclusion (figure 2).

There were 14 randomised controlled trials (RCTs), 
4 before and after studies, 2 prospective cohort studies 
and 1 controlled clinical trial. Most studies were from the 
USA (n=4), Iran (n=4) or China (n=3); with two studies 
each from Canada, Denmark and the UK. Studies were 
implemented across various settings including hospitals 
(n=12), outpatient clinics (n=3), community health/
primary care centres (n=3) and cardiac rehabilitation 
centres (n=1). Most studies were in older adults (mean 
age: >50 years; n=20) and included a higher percentage 
of men (n=16). Studies were performed in subgroups of 
patients with CAD: four studies in patients with coronary 
heart disease (CHD); four among patients undergoing 
coronary artery bypass surgery (CABG); four in patients 
with ACS; three in patients with acute MI and one study 
in patients with angina pectoris. The methodological 
quality of included studies varied: 12 studies were rated 
as strong, 6 as moderate quality and 3 as weak. Study char-
acteristics are summarised in table 2.

Intervention effectiveness
Online supplemental file 2 provides a description of each 
health literacy intervention (grouped into the categories 
shown in figure 1) and summarises the key findings of each 
study. Although there was some variability among studies in 
relation to populations, settings and outcomes, 17 studies 
(81%) reported positive findings for primary outcomes.

Building social support for health
Ten studies included an intervention that primarily 
focused on building social support for health.19–26 Three 
RCTs included interventions involving patients and part-
ners and all achieved significant improvements in their 
primary outcome.19–21 Strategies included encouraging 
creation of a social support network or involving partners 

Table 1  Study eligibility criteria according to the PICOS framework

Population The study recruited participants with established CAD (cardiovascular disease, coronary heart disease, acute MI, acute coronary syndrome), 
or if results were reported separately for participants with CAD when the study sample included other clinical groups.

Intervention(s) All interventions that fit the conceptual model of health literacy adopted for this review. The intervention was described as a ‘health literacy 
intervention’ by the study authors; the authors examined whether the intervention was effective in people with low versus high health 
literacy; or the intervention matched the health literacy definition of supporting people to find, understand and use information through 
at least one of the mechanisms shown in the conceptual model in figure 1: building social support for health; empowering people with 
lower health literacy; improving interaction between patients and the health system; improving the health literacy capacities of health 
professionals; facilitating access and appropriate use of health services.

Comparison Any comparison, that is, an alternative intervention, usual care, or no care.

Outcome(s) Participant outcomes relating to changes in health literacy, health behaviours (eg, physical exercise, appropriate use of health services) or 
clinical health outcomes (eg, hospital admissions, depression).

Study types The study investigated the effect of an intervention, in a controlled (randomised, quasi-randomised or non-randomised) or uncontrolled (eg, 
before and after comparison) study design.

CAD, coronary artery disease; MI, myocardial infarction; PICOS, Population, Intervention, Comparison, Outcome, Study.
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in education. Of these RCTs, one reported increased 
physical activity and improved family support following 
an intervention in which patients with CHD and partners 
together developed action plans for home exercise.19 
This theory-based intervention used a health behaviour 
change model called the Health Action Process Approach 
(HAPA). A fourth RCT also used the HAPA model to 
design an online patient education intervention. This 
RCT did not include partners and reported improve-
ments in patient health behaviours but no effect on social 
support.27 Six studies assessed the use of peers for educa-
tion or support.22–26 28 Overall findings were inconclu-
sive, with four of the six studies showing improvements 
in primary outcomes.22 23 25 28 These included one online 
intervention aiming to support women with CAD to learn 
about cardiac self-management from peers,28 and three 

face-to-face peer education sessions.22 23 25 The two peer-
based interventions that were less effective included one 
study in which post-CABG patients were matched with 
a peer volunteer who provided 6 weeks of telephone 
support24 and an angina self-management programme 
facilitated by lay people with experience of CAD.26

Empowerment for people with low health literacy
This category refers to interventions that are targeted 
specifically at people with low health literacy. No studies 
were identified within this category.

Improving the interaction between patients and the health system/
health professionals
Five studies focused on improving interaction between 
patients and health professionals, with four of these reporting 

Figure 2  PRISMA flow diagram. *Two studies consisted of two publications reporting on different outcome measures and 
were recorded as one study in this review. CAD, coronary artery disease; PRISMA, Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis.
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improved outcomes.29–32 In one before-and-after study, 
patients with CABG received education using ‘teach-back’ to 
check and clarify information. Intervention participants had 
significantly decreased readmission rates 30-days postinterven-
tion.29 Two interventions aimed to increase frequency of inter-
actions between patients and providers, both reporting posi-
tive findings in behavioural and health literacy outcomes.30 31 
The two remaining studies aimed to build patients’ capacity 
to communicate with health providers, including a before-
and-after study in patients with CAD32 and a pre–post study in 
patients with MI.33 This pre–post study33 was the least effective 
intervention in this category, with improvements seen only in 
single aspects of illness perception and quality of life.

Building health literacy capacities of professionals
Only one controlled clinical trial was identified in this 
category. This study described an education interven-
tion for community nurses working with patients with 
CHD.34 The nurses’ self-efficacy improved, as did self-
management behaviours among their patients.

Facilitated access and appropriate use of health services
Two studies included interventions that aimed to facili-
tate access and appropriate use of health services.35 36 A 
prospective cohort study35 in socially vulnerable patients 
reported that receiving ‘expanded CR’ was associated 
with more annual chronic care consultations at 2 and 5 
years. An RCT of a hospital-to-community transitional 
programme for patients with CHD (structured follow-up 
in the community; teach-back to reinforce patient under-
standing of treatment) found lower readmission rates in 
the intervention group.36

Described as a health literacy intervention or effects examined by 
health literacy level
No included studies were described explicitly as a ‘health 
literacy intervention’ by the study authors, although 
three studies examined intervention effects according to 
the health literacy levels of patients.37–39 All three studies 
reported that intervention effects did not differ between 
health literacy groups. Two studies showed significant 
improvements in their primary outcome, including an 
RCT evaluating an Avatar app for education of patients 
with CHD.37 This study found improved knowledge among 
the intervention group, but health literacy was not asso-
ciated with these improved scores. In the second RCT,38 
participants received printed booklets about CAD and 
watched videos of other patients who explained their own 
preferences. Improvements were seen in CAD knowledge 
and behaviours, with lower health literacy associated with 
a larger improvement. In a third RCT39 patients, received 
medication refill reminder postcards, illustrated medica-
tion schedules or both interventions for 1 year. No overall 
differences were seen across treatment groups, but this lack 
of effect did not differ according to patients’ health literacy.

DISCUSSION
To our knowledge, this is the first scoping review 
appraising the broad range of health literacy Fi
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interventions for patients with CAD. Most interventions 
had a primary focus on building social support for health 
or on improving the interaction between patients and the 
health system/health professionals. Key findings were: 
(1) involving partners in health education can be effec-
tive at reducing depression, increasing knowledge and 
improving physical activity; (2) use of peers for education 
or support may decrease anxiety, increase self-efficacy and 
improve health behaviours; (3) the teach-back method 
helps patients understand information and is associated 
with reduced hospital readmissions and (4) providing 
structured follow-up support may improve appropriate 
use of health services and reduce readmissions.

Evidence for the effectiveness of health literacy inter-
ventions among patients with CAD is limited in compar-
ison to systematic reviews in other areas such as health 
promotion12 or chronic disease.12 40 However, similar to 
CAD, much of this evidence focuses on functional health 
literacy only. Use of a conceptual framework in our study 
has enabled identification of a wider range of studies that 
go beyond functional health literacy and may be useful 
in other health conditions to identify characteristics of 
interventions associated with improved behavioural 
and clinical outcomes. In relation to types of evidence, 
two-thirds of the included studies were RCTs, and this is 
reflected in the relatively large proportion of studies of 
strong methodological quality.

We found no studies addressing empowerment of 
people with low health literacy, and a paucity of studies 
addressing health literacy capacities of health profes-
sionals or those facilitating access and appropriate use 
of health services. We also found heterogeneity between 
interventions, even within intervention categories, with 
regards to theoretical basis, recipients of the interven-
tion, duration and frequency of interaction and target 
outcomes. Outcome measures were equally spread 
across the health literacy, behavioural and clinical health 
domains. However, few studies comprehensively covered 
more than one outcome aspect; therefore, it is difficult to 
conclude whether health literacy outcomes lead sequen-
tially to behavioural and clinical health outcomes. This 
is a gap in the literature that limits our knowledge of the 
potential causal mechanisms and long-term health bene-
fits of health literacy interventions.

Findings from this review suggest that involving part-
ners is an effective way of building social support for 
health behaviours.19–21 Of note, two of these interven-
tions used a theoretically informed educational approach 
(the HAPA model), including strategies for engaging 
family members.19 21 Other studies using this approach 
in non-CAD populations have also shown improved 
physical activity,41 and smoking cessation.42 For patients 
with CAD, the practical and emotional help provided by 
others can assist with understanding health information 
and decision-making about management of their condi-
tion.43 44 This is aligned with the concept of ‘distributed 
health literacy’ where patients share tasks of finding, 
understanding and using health information with others, 

often drawing on health literacy abilities of others to 
manage their own health.44 Consideration should, there-
fore, be given to interventions that build social support 
systems to assist patients to find, understand and apply 
health information, including use of proven theoretically 
based approaches.

Improving partnerships between patients and health 
providers may also be effective, although of the five 
studies in this category, we found only two that focused 
on building patients’ capacity to communicate with 
healthcare providers.32 33 This is an area for further inves-
tigation; for example, a 2017 systematic review found 
most evidence in healthcare communication is centred 
on improving the communication skills of providers 
rather than patients.45 We also found that interven-
tions targeting both providers and patients were effec-
tive, including those using teach-back.29 The teach-back 
method of checking and clarifying information can be 
considered a health literacy intervention because it helps 
patients both understand information and recall it later 
at home. While there is strong evidence for the effec-
tiveness of teach-back in chronic disease populations,46 
surprisingly few papers have explored its role among 
patients with CAD.

We found few studies aiming to build health literacy 
capacity of health professionals or to empower patients 
with low health literacy. Some evidence from other 
settings indicates that interventions among lower health 
literacy groups are effective at increasing empowerment 
(eg, telehealth support,47 community health education)48 
and these may warrant investigation in patients with CAD. 
This research should include vulnerable populations in 
whom health literacy and empowerment are known to be 
lower.1 Future studies in this area should also consider 
assessing health literacy using multidimensional tools 
rather than measuring functional health literacy only.14 
Of note, those studies that did assess interventions across 
different health literacy groups found no difference in 
effects between patients with lower and higher health 
literacy; although all three used a functional health 
literacy instrument.37–39

It is noteworthy that only three studies in this review 
investigated interventions that incorporated digital 
technologies. Digital health approaches are progressing 
rapidly across all fields of medicine, including cardiology. 
The potential benefit of digital technologies to support 
heath literacy is manifold, such as equity of access to 
health-related information, convenient delivery of educa-
tional content in different audio-visual formats and 
languages and the possibility to incorporate user inter-
action for additional intervention effect.49 At the same 
time, digital technology interventions must consider the 
digital health literacy of user groups, that is, the degree to 
which individuals have the capacity to find, understand, 
appraise and apply health information from electronic 
sources.50 This review, therefore, highlights an opportu-
nity for future research to develop and investigate digital 
health literacy interventions for patients with CAD. In 
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line with key findings from this review, the effectiveness 
of these digital technologies may be further enhanced 
by strengthening social support or by targeting patient–
provider partnerships.

Strengths and limitations
The strengths of this review include a rigorous methodology 
and comprehensive search strategy. Scoping reviews are an 
appropriate method to assess the size and scope of research 
literature and to identify the nature and extent of research 
evidence.17 Use of a conceptual framework enabled us 
to identify a wider range of studies that go beyond func-
tional health literacy and can be used for future systematic 
reviews. Limitations should also be considered. While we 
attempted to include only those studies meeting our defi-
nition of a health literacy intervention, some studies have 
multiple mechanisms of effect, not all of which fit into our 
conceptual framework. As such, we cannot be clear that 
outcomes were due to the health literacy aspects of the 
intervention. Searches were limited to published studies, 
subjecting this review to the possibility of publication bias. 
Finally, the majority of included studies were conducted in 
high-income or middle-income countries, and our find-
ings and conclusions may not be relevant for lower income 
countries where overall literacy of the population may be 
low, and health systems are poorly resourced. There is 
limited evidence describing health literacy in low-income 
countries, including in cardiac conditions. A recent system-
atic review51 identified that health literacy interventions in 
low-income and middle-income countries were primarily 
functional in nature, i.e., focused on improving knowl-
edge and understanding at the individual level—there was 
less emphasis on the role of health services and systems 
in addressing health literacy barriers. Further research in 
low-income and middle-income countries is required that 
incorporates individual and system-level factors; however, it 
is important that this is locally driven with an understanding 
of contextual factors.52

CONCLUSIONS
Through the use of a broad conceptual health literacy 
framework, this scoping review has identified the avail-
able literature and described key characteristics of effec-
tive health literacy interventions for patients with CAD. 
These include social support by partners or peers, teach-
back, codesign of discharge plans, increased frequency 
of patient–provider interactions and facilitated access to 
health services. Our findings warrant integration of these 
interventions into clinical practice. Identified areas for 
future research are interventions for patients with CAD 
with low health literacy, health literacy skills of health 
professionals, facilitated access and appropriate use 
of health services, health literacy interventions, which 
employ digital technologies and interventions to improve 
digital health literacy.
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