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Abstract: After acute care of a cardiac event, cardiac rehabilitation helps future disease management.
Patients with low health literacy have been shown to have fewer knowledge gains from rehabilitation
and higher all-cause mortality after acute cardiac events. Cardiac rehabilitation may be the best
channel to target population with low health literacy, yet research on this topic is limited. Conse-
quently, the main aim of the current study was to identify patient perceptions about the health literacy
domains that are needed for successful rehabilitation of patients attending German cardiac rehabilita-
tion clinics after an acute cardiac event. Five focus group interviews with 25 inpatients (80% male,
20% female) were conducted at a cardiac rehabilitation clinic in Germany. Patients were eligible to
participate if they had sufficient understanding of the German language and had no other debilitating
diseases. Patients identified five domains of health literacy for rehabilitation success: knowledge
about their health condition; being able to find and evaluate health-related information, being able
to make plans and sticking to them, assumption of responsibility over one’s health and the ability
to ask for and receive support. The results give an important insight into what patients perceive as
important components of their cardiac rehabilitation, which can provide the basis for developing
the health literacy of patients and how cardiac rehabilitation clinics respond to the recovery needs of
their patients.

Keywords: health literacy; cardiac rehabilitation; heart attack; empowerment

1. Introduction

Cardiovascular diseases such as coronary heart disease remain the number one cause
of death globally, with close to 18 million deaths every year [1] and health-care costs of
roughly 111€ billion just within the European Union [2]. The development of cardiovascular
diseases can be linked to non-modifiable risk factors, such as family history, age, gender,
or ethnicity [3]. Modifiable risk factors, such as unhealthy behavioral habits like cigarette
smoking, a diet high in fat and sugar, and a lack of physical exercise have also been found to
be strongly linked to its genesis [3]. There are also a variety of psychosocial risk factors that
have been linked to cardiovascular disease, such as chronic stress, low levels of education
and low income, or health literacy challenges [4–6].

In its infancy, health literacy has been defined as the skill to read and comprehend writ-
ten medical information, a concept now known as functional health literacy [7]. Research
nowadays has adopted a broader scope of the term: it is generally agreed upon that health
literacy encompasses all abilities to understand, evaluate and apply health information in
order to navigate the healthcare system and to make conscious decisions and subsequently
to stay both physically and mentally healthy and subsequently maintain or increase quality
of life [7,8]. This includes not only being able to locate health information, reading compre-
hension and numeracy, but also being able to communicate and understanding physicians’
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instructions and applying them. Accordingly, a person with health literacy challenges is
often not able to access healthcare, read or understand basic information about health and
illness, to communicate symptoms to their physician, to comprehend what they are being
told to do, and to adhere to those instructions.

It has been shown that low levels of health literacy reliably predict detrimental health
outcomes, such as lower uptake of preventive care [9], lower treatment adherence when in
care [10], higher emergency room costs [11], and higher frequency of hospitalization [12,13].
In patients with cardiovascular diseases specifically, it has been shown that low health liter-
acy is associated with lower disease-related knowledge [14,15], less well controlled blood
pressure, less self-management behaviors, such as weight-monitoring, exercise behaviors,
and salt consumption, as well as lower quality of life [15]. Two studies have shown that
among patients with heart failure, those with low health literacy had a significantly higher
all-cause mortality rates over the course of one year after hospitalization compared to those
with adequate health literacy [16,17].

It is apparent that cardiovascular patients with low health literacy seem to have specific
needs that are often not addressed in usual care. One channel to target this population is
through cardiac rehabilitation. While originally created to recover patients from an acute
cardiac event through exercise in the early 20th century, cardiac rehabilitation nowadays
can be defined as a combination of medical and psychosocial interventions to assist patients
with chronic or post-acute heart diseases [18,19].

In Germany, rehabilitation is usually initiated directly or shortly after acute care of a
cardiac event, such as a heart attack or bypass surgery. It may be initiated by the hospital
that provides acute care to the patient or through the patients’ primary care provider or
cardiologist. Since 1974, rehabilitation is guaranteed to patients by German law [18].

The program during rehabilitation typically consists of a three-week exercise and
diet regimen, combined with psychological services and education under the supervi-
sion of a professional team of physicians, nurses, psychologists, physiotherapists, and
dieticians. Special attention is paid to the imparting of complex medical content about
the genesis of cardiovascular issues and prevention of further cardiac events in order to
trigger behavioral changes. The majority of rehabilitation services take place in an inpatient
form; however, outpatient services have recently been added to complement the existing
structures [19]. The distribution among genders in German cardiac rehabilitation is heavily
skewed, with men constituting approximately 75–80% of all patients consistently from 1990
to 2016 [18–20]. To support patients well, cardiac rehabilitation services need to be able to
respond to the health literacy needs of their patients, which means understanding those
needs from the patient perspective.

In Germany, the “National Action Plan Health Literacy” (NAP for HL) was initiated as
a scientific guideline to strengthen health literacy on an individual and systemic level [21].
Given the weighty impact of health literacy on the genesis of chronic disease and the
management thereof, it is advisable to consider tailoring health care services, such as
cardiac rehabilitation, to the health literacy level of the patient. There is evidence that
patients with low health literacy levels have lower disease related knowledge, but also
fewer knowledge gains in rehabilitation when compared to patients with adequate or
high health literacy levels [22]. In other words, patients who would need to benefit from
rehabilitation the most, take away far less than patients who are already able to locate,
understand and apply health information. This in turn may lead to higher readmissions,
higher health care costs and ultimately higher mortality for those patients with lower
health literacy.

There are multiple solutions to this problem. Firstly, education in rehabilitation
clinics could just assume that all patients have health literacy challenges. However, this
could result in patients with adequate health literacy levels being uninterested and not
taking away the maximum of knowledge they could have. Additionally, this form of
rehabilitation care is not the most cost-efficient. A second approach may be to identify in
which areas of health literacy patients face challenges and coach patients on an individual
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or group level with education more suited to their understanding. This has previously
been shown to improve health outcomes in patients with cardiovascular disease with low
health literacy [23]. Patient involvement in these studies appears to be limited.

While studies on how patients with various diseases conceptualize health literacy are
available [24,25], studies on how cardiac rehabilitation inpatients identify the domains of
health literacy they deem important for the purpose of cardiac rehabilitation are currently
lacking from the literature. This has also been pointed out by the American Heart Asso-
ciation (AHA), that recommended high levels of patient involvement in care as well as
scientific research [26]. In fact, many recommendations are congruent between the AHA
and the NAP for HL in Germany. Both recommend a high level of patient activation and
participation in all areas of the health care system.

Therefore, the aim of this study is to identify patient perceptions about the health
literacy domains that are needed for successful rehabilitation of patients attending German
cardiac rehabilitation clinics after an acute cardiac event. This has the potential to advance
health literacy development in chronically ill populations by improving the understanding
of the patient perspective. Examining this perspective has crucial implications as to how
best design and deliver interventions in cardiac rehabilitation inpatients to address health
literacy challenges.

2. Materials and Methods
2.1. Study Design

A non-experimental, qualitative focus group study was conducted in cardiac reha-
bilitation inpatients to elicit their views on which domains of health literacy were most
important for a successful rehabilitation.

2.2. Interview Guide

The semi-structured interview guide was informed by the health literacy pathway
model by Edwards and colleagues [25]. This model was adopted as a theoretical framework
for the construct of health literacy to this study because it was specifically developed
to explain health literacy in long-term health conditions. The model elaborates health
literacy across five distinct stages: health knowledge, health literacy skills and practices,
health literacy actions, production of informed options and informed decision-making.
The interview guide was developed to cover all five stages of the model with 11 questions
overall (see Supplementary Materials). Two stages (health literacy actions and informed-
decision making) were discussed with the help of one scenario. Each scenario described a
dilemma that patients could be confronted with after rehabilitation. The scenarios were
designed to elicit required skills and domains of health literacy that were necessary to solve
the dilemma, as perceived by the patients.

2.3. Setting

All interviews were held in the same rehabilitation clinic in Leichlingen, North Rhine-
Westphalia, Germany. While Leichlingen is a more rural town, the catchment area of the
clinic is the largest metropolitan area of Germany with a population of over 8 million
people within a 50 km radius, encompassing not only big cities like Cologne (population:
1 million) or Duesseldorf (population: 600.000) but also very rural areas.

2.4. Recruitment

Since regular cardiac rehabilitation in Germany takes three weeks, patients were
recruited in week two and the interviews were held in week three. The head physician at
the clinic selected patients who matched the inclusion and exclusion criteria. A purposive
sampling approach was adopted to ensure a diverse sample in terms of age, education, and
migration background. Both male and female patients whose rehabilitation is paid for by
the pension insurance fund “Rentenversicherung Rheinland” were eligible to be included.
Because of the nature of this insurance fund, all patients were below the age of 65. Patients
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were not eligible to participate if they had no sufficient understanding of the German
language and had other debilitating diseases, such as life-threatening cancer, dementia,
or severe mental illnesses. Patients who were eligible were invited to a brief recruiting
appointment, where they were told what to expect from the focus group interviews. After
that, they had the opportunity to ask questions about the nature of the study. If they agreed
to participate, they signed consent forms and were invited to a focus group interview in
the following week. The patients were not incentivized for participating. Recruitment was
arranged weekly on a rolling basis until theoretical saturation was reached, meaning that
no new domains of health literacy could be identified in a preliminary analysis immediately
after the interviews.

2.5. Procedure

The same two researchers (A.I. and L.L.) conducted all focus group interviews. The
researchers are both experienced in conducting and analyzing qualitative research. The
researchers were unknown to the patients prior to the interviews and were not involved
in the care of patients thereafter. The main goal of the researchers was to allow every
participant to speak their mind and to facilitate communication. To begin the conversation,
patients were asked about their experiences in rehabilitation and the skills they feel they
needed in rehabilitation and for navigating a healthy life after rehabilitation. To facilitate
the conversation, the researchers asked the participants to identify skills that were necessary
to handle the situations described in the scenarios.

All focus group discussions were audiotaped with the same voice recorder and with
the permission of the participants. The audiotapes were turned on after the introduc-
tion round to ensure that no statements given could be traced back to any identifying
information. After every focus group interview, the audiotape was transferred to a pass-
word protected computer and subsequently deleted from the voice recorder. A third-party
transcription bureau performed the transcription of the audiotapes.

2.6. Analysis

The transcriptions were coded by two independent researchers (A.I. and L.L.) along
an open coding scheme using qualitative content analysis by Mayring [27] via the soft-
ware MAXQDA (VERBI GmbH, Berlin, Germany). Qualitative content analysis aims at
classifying qualitative data into categories of similar connotation. Conflicts in coding were
resolved by discussion among A.I., L.L., S.S.T., and M.R.

2.7. Ethical Considerations

The focus group interviews were carried out in accordance with the Declaration
of Helsinki. The potential risk to focus group participants was reduced to a minimum
by obtaining informed consent prior to the interview and by not discussing identifying
information on the audio recordings. The University of Cologne ethics committee reviewed
and approved the focus group protocols.

3. Results

Overall, 25 cardiac rehabilitation inpatients (20 male, five female) participated in the
focus group interviews. Five patient focus group interviews were conducted. The patients
ranged in age from 32 to 64 years with a mean of 55 years in female patients (age range:
46–63 years) and a mean of 52.4 years in male patients (age range: 32–64 years). The focus
groups ranged in length from 45 to 100 min with a mean of 76 min. One hundred and
ninety-seven single-spaced pages were included in the analysis.

The analysis of the focus group interviews resulted in the identification of five skills,
that patients saw as the main domains of health literacy for cardiac rehabilitation: health-
related knowledge, information-seeking, self-regulation, assumption of responsibility and
communication/interactive skills. The results for each component of health literacy from
the patients’ perspective are presented with demonstrative quotes from the patients.
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3.1. Identified Domains of Health Literacy
3.1.1. Knowledge

Our analysis showed that patients from all focus groups identified knowledge about
cardiac events, illness, medication as well as healthy behaviors that will prevent future
cardiac events as the most significant domain of health literacy for rehabilitation success.
Knowledge was mentioned first in every single focus group interview, stressing the impor-
tance of having a solid understanding of disease and healthy living. Patients especially
emphasized the need to get information suited to their needs, their own medical history
and specifically, tailored to their level of understanding. Two patients noted:

“Knowledge about your condition and understanding is the utmost basis to take anything
away from rehabilitation.” (FG01-03, male patient, focus group 1)

“I should not have to go to medical school to understand my condition, but I should be
able to understand, just for myself, what happened to me and where.” (FG03-02, male
patient, focus group 3)

3.1.2. Information-Seeking

While patients agreed that gathering and understanding health-related information
was a crucial aspect of health literacy, they specified that identifying which sources for
health information were reliable would be vital in this process. Most patients specifically
experienced difficulties judging the dependability with information found on the internet
and pointed out that learning about reliable sources would be an important step for
rehabilitation and healthy living. Patients would often consult their primary care physician
after finding information online.

“There are renowned websites, where you can certainly find information. [ . . . ] I think
you need to be very careful, where you get your information.” (FG01-05, male patient,
focus group 1)

“[After searching online] I would ask my doctor, if the information are actually true.
My doctor also said to me “Don’t ask Dr. Google, ask me” (FG05-01, female patient,
focus group 5)

“You probably can’t trust everything you read online about your condition. But it can
be difficult to judge which information are reliable” (FG04-02, male patient, focus
group 4)

3.1.3. Self-Regulation

Patients agreed that forming intentions and upholding motivation after rehabilitation
would be crucial to not be readmitted and therefore identified self-regulation an important
aspect of health literacy. The term self-regulation encompasses the ability to form intentions,
stay motivated and exert self-control. Despite identifying this component, some patients
expressed doubts about their self-regulation skills in order to navigate a healthy lifestyle.

“I know myself–I always have good and strong intentions. I hope I can stick to them this time.”
(FG05-05, female patient, focus group 5)

“It is the inner couch potato that needs to be fought.” (FG03-04, male patient, focus
group 3)

“I think setting goals, devising plans and so forth are very important in the next few
months. In the past, I would always say “I’ll do it tomorrow”, then “next week” and
then you are lost. Hopefully, this [healthy living] will become a habit.” (FG02-02, male
patient, focus group 2)

3.1.4. Assumption of Responsibility

Most patients agreed that in order to care for one’s health, one would first have to
assume responsibility over one’s health. Some patients admitted that before experiencing
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an acute cardiac event, they believed that health was likely the result of genetic advantages
of some people or luck of the draw. Several patients reported that only after experiencing a
“wake-up call”, they now think that assuming responsibility over one’s health is beneficial
in making health-related decisions and for continued rehabilitation success.

“All these risk factors, that I knew of deep down, I just ignored them. [ . . . ] Now I am
extremely aware of my responsibility.” (FG02-05, male patient, focus group 2)

“[This is] what I meant–gaining consciousness. I have never even thought about my
health before.” (FG04-01, male patient, focus group 4)

“Diet, exercise and smoking–these things are really up to myself. No one else. And now
the doctor in the hospital said: “Don’t look back”, because it is up to me to move on and
take control.” (FG03-03, male patient, focus group 3)

3.1.5. Communication/Interactive Skills

Patients report that interactive skills with their health care providers and their social
environment are crucial parts of health literacy. More specifically, patients agreed that
communication with their health care providers and asking their social environment for
support are an important aspect of health literacy and tremendously help rehabilitation
success. While this skill overall was described by both male and female patients, the need
for social support was more frequently mentioned by male patients.

“I always think having my wife sit next to me [in rehabilitation], it would have double
the effect.” (FG01-03, male patient, focus group 1)

“I never asked for help and always said “yes” to everything. [ . . . ] but sometimes I need
help, too” (FG05-04, female patient, focus group 5)

“I believe that the communication with your physician plays an important role and that
you trust them with everything.” (FG01-06, male patient, focus group 1)

4. Discussion

This qualitative study aimed at identifying and presenting components of health
literacy for German cardiac rehabilitation inpatients from the patients’ perspective. For this
purpose, focus group interviews were carried out with patients from a German cardiac
rehabilitation clinic. A thorough analysis of the collected data based on qualitative content
analysis revealed that patients identified five domains of health literacy for rehabilitation
success: knowledge about their health condition and healthy living (knowledge); being
able to find and evaluate health-related information (information-seeking); being able to
make plans and sticking to them (self-regulation); taking on responsibility over one’s health
(assumption of responsibility); and the ability to ask for and receive support (communica-
tion/interactive skills). Thus, patients agreed that in order to have rehabilitation success
one would need to: (1) know about their condition and health in general, (2) to know where
to look for and how to evaluate health information, (3) be able to make behavioral plans
and uphold motivation to follow them, (4) take on the responsibility for one’s health, and
(5) have appropriate interactive skills to express needs for social support to their social
environment as well as to express symptoms to their primary care physicians.

Many of those patient-identified domains have previously been included in various
health literacy models. Knowledge has been included in virtually all health literacy defi-
nitions, including the comprehensive definition by Sørenson et al. [28] which comprises
several different health literacy definitions in the literature.

Locating health-related information is also a very prominent component of health
literacy models. In fact, the most used definition of health literacy states includes accessing
and understanding health information [8]. The model by Nutbeam proposed that obtaining
health information represents the base of functional health literacy, the lowest level of the
stage model of health literacy [6].
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Interactive skills, as defined by the patients in this study, can be compared to interactive
health literacy as defined by Nutbeams stage model of health literacy [29]. According to
this model, interactive health literacy refers to skills that can be used to stimulate self-help
by communication, for example by more fruitful interactions with health care providers or
the social environment.

Assumption of responsibility is not as prominent in health literacy models as knowl-
edge or interactive skills, but a few definitions and models include the importance of people
accepting responsibility over their own health, such as the health literacy definition by
Kickbusch et al. [28] or the health literacy model by Rudinger [29]. In the latter, assumption
of responsibility counts as an advanced psychosocial skill that in turn promotes better
self-regulatory skills.

Finally, self-regulation has a long-standing history in research of health behavior on
its own [30]. Previous research has found that while most people want to live a healthy
lifestyle, many fail to form clear goals and strive for goal achievement. In the health literacy
field, sufficient self-regulation has at times been listed as a component of health literacy [29],
while other models propose that good self-regulation would be an outcome from sufficient
health literacy [6,8]. To date, it is not generally agreed upon whether self-regulation is a
part of health literacy or a consequence thereof.

Our results compare with longitudinal qualitative studies with patients with cardiovas-
cular disease in Ireland that investigated improvements in health literacy after an outpatient
cardiovascular risk reduction program that has similar content to German cardiac rehabil-
itation [31,32]. Patients in this study identified most improvements in control over their
health and self-management, which are similar in meaning to assumption of responsibility
and self-regulation identified in our study [32]. Furthermore, patients reported improved
knowledge on their health condition as well as improvement with information-seeking.

Our study has several limitations that need to be addressed. First of all, even though
it was intended to include patients from diverse backgrounds, self-selection bias cannot
entirely be avoided. This means that patients who volunteered to participate in the focus
group interviews were perhaps the patients who possess a certain degree of health literacy
and had a good idea about what skills were necessary. Secondly, the researchers decided
to conduct male and female interviews separately from each other after observing a high
rate of refusal from female patients to participate in mixed focus groups. This could have
multiple reasons, but the most likely reason seems to be that the portion of female patients
is much lower than the portion of male patients, and that female patients did not want to
disclose information in front of male patients. The researchers decided to add a female-only
focus group interview, in which there were no refusals to participate. This further supports
the notion of female patient refusal due to privacy reasons in an otherwise male dominated
group. However, we cannot exclude that our results could have been slightly different in
mixed groups due to greater heterogeneity.

Another limitation that needs to be addressed is the timing of the focus group interview.
As described above, patients were recruited in week two of three and interviews were
conducted in the final week of cardiac rehabilitation. Therefore, patients arguably were
more knowledgeable as they would have been had interviews been conducted at the
beginning of the rehabilitation. For future research, it would be worth-while to compare
results from a more naïve sample to our results.

5. Conclusions

The integration of the qualitative results of this study into previous research demon-
strates that the majority of domains identified by patients in cardiac rehabilitation are
already part of health literacy definitions. It is interesting to observe that while many defi-
nitions of health literacy in the literature did not specifically include the patient perspective,
the majority of domains are congruent with patient-identified domains. A key finding
from this study is that patients included domains such as assumption of responsibility
and self-regulation, which are not consistently included in health literacy models. These
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specific domains, in turn, have been included in other studies that have specifically asked
patients for their insights. The identified domains of health literacy are currently not all
sufficiently addressed in cardiac rehabilitation. An integration of these domains into cardiac
rehabilitation should be considered as a focus on the integration of learned contents into
daily life may be beneficial for patient outcomes.

On a broader level, the results of our study further the development of health literacy
in chronic disease in general, as understanding health literacy from the patient perspective
in chronically ill populations should be the first step in developing interventions and
improving clinical care.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ijerph19031300/s1, Semi-structured interview guide.
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