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1. Introduction

Chronic diseases account for a considerable part of the strain on health care systems [1].
They are also burdensome for each affected individual and their families. In recent years,
the concept of health literacy has been substantially elaborated on, particularly regarding
the development and implementation of interventions at different levels, efforts to improve
its measurement, and the role of communities and organizations. While a range of advance-
ments are uncontested, specific challenges still revolve around: Thoroughly implementing
modern practices of health literacy that do not focus on individual deficits but societal sup-
port of health literacy strengths and response to health literacy challenges [2]; developing,
testing, and evaluating strategies for organizational health literacy responsiveness [3]; un-
derstanding the impact of eHealth literacy on health outcomes [4]; improving the co-design,
local ownership, and integration of health literacy actions and interventions in commu-
nities experiencing vulnerability and disadvantage [5–7]; further refining measurement
instruments, e.g., with less focus on self-assessments [8]; and addressing current health
literacy support strategies by healthcare professionals [9].

This Special Issue was open to submissions about research addressing these aspects
and more about advancing health literacy, and had a specific focus on developing health
literacy among people with chronic diseases. Health literacy development is about advance-
ments in health practices, organizations, and policies that create enabling environments in
which people have the necessary knowledge and feel confident and comfortable accessing,
understanding, and using health information and services. Enabling environments are
especially necessary for people who are managing health conditions (often more than one
condition) over long periods of time, more so for people experiencing vulnerability and
disadvantage. This Special Issue includes 10 articles from five countries, which we discuss
here according to the distinct perspectives from which health literacy might be approached
or developed: individual, professional, and organizational.

2. Articles in the Special Issue
2.1. Health Literacy Development as an Individuals’ Effort and/or as a Combined Effort between
Target Populations and Professionals

In “Health Literacy Co-Design in a Low Resource Setting: Harnessing Local Wisdom
to Inform Interventions across Fishing Villages in Egypt to Improve Health and Equity”,
Anwar et al. [5] describe how researchers and a local fishing community used the Ophelia
(Optimising Health Literacy and Access) process [10] to co-design ideas for health literacy
interventions in a low-resource setting. The article highlights that health literacy develop-
ment is likely to be more effective and feasible if a community identifies its own diverse

1



Int. J. Environ. Res. Public Health 2022, 19, 7315

health literacy strengths, needs, and preferences and has local ownership of the actions that
are subsequently integrated into intervention planning. Unfortunately, this type of genuine
co-design of health literacy interventions seems to be an exception rather than a standard.
The authors also point out the need for focusing on groups and communities experiencing
disadvantage who may be more difficult to reach but who benefit most from appropriate,
meaningful, and useful approaches for strengthening health literacy.

The cross-sectional survey study “Electronic Health Literacy in Individuals with
Chronic Pain and its Association with Psychological Function” by Castarlenas et al. [11]
examines the association between electronic health literacy (eHealth literacy) and health-
related behaviours in people with chronic pain, not least because people with chronic
illnesses make more frequent use of and rely on health information and services more than
individuals without such conditions. According to the authors, the “good news” for clinical
implications is that eHealth literacy can be learned, which is important for (electronic)
health literacy development given the challenges that people have in finding good quality
health information in the seemingly endless online information landscape. With respect to
the special role, i.e., the importance of navigational health literacy and hence, strategies to
improve navigation skills among individuals, needs not to be forgotten, given the number
of recent studies pointing at challenges for individuals when trying to find targeted and
information landscape, particularly in online environments.

“How Can Cardiac Rehabilitation Promote Health Literacy? Results from a Qualitative
Study in Cardiac Inpatients” by Isselhard et al. [12] contributes to the exploration and dis-
cussion of relevant, already existing, and “hidden”, i.e., overlooked domains of the current
concept and understanding of health literacy. The empirical investigation exemplifies the
importance of integrating patient perspectives into health literacy conceptualizations. This
is, on the one hand, to “approve” or consent to experts and healthcare professionals’ ac-
counts and understandings about health literacy, and on the other hand, to include patients’
perspectives of health literacy, which is essential to revealing potentially important (new)
components of the concept that would be otherwise invisible. The example of cardiac
rehabilitation highlights that different target groups may place different emphasis on single
components of health literacy, which supports, for instance, Anwar et al.’s argument against
one-size-fits-all approaches.

In the mixed-methods study “Preferences and Experiences of People with Chronic
Illness in Using Different Sources of Health Information” by Gille et al. [13], the authors
investigate information-seeking behaviour and information preferences in a generic sample
of chronically ill persons. The findings are valuable for the discussion about health liter-
acy development in so far as, despite the wide availability of digital health information,
chronically ill people still consider doctors and other healthcare professionals to be the
most useful and trusted source of information. While calls for the role and responsibility
of healthcare professionals as, for example, “health literacy mediators” [14] seem obvious,
healthcare professionals’ first and foremost (or traditional?) responsibility lies in providing
diagnosis and treatment and, where relevant, prevention. The challenge for health literacy
development may therefore lie in identifying what could be called “windows of opportu-
nities” within established healthcare structures to promote feasible and resource-friendly
health literacy interventions.

2.2. Health Literacy Development through Healthcare Professions

Budhatoki et al. [15] provide an argument for valid health literacy measurements as
the foundation for any evidence-based approach to identifying health literacy needs, and
based on that, developing suitable interventions in their validity testing study “Use of the
English Health Literacy Questionnaire (HLQ) with Health Science University Students in
Nepal”. As the case of Nepali health science students illustrates, identifying the health
literacy of (future) healthcare professionals is so important because only when individuals
working in healthcare institutions are aware of their own health literacy resources can
they better understand how to meaningfully support the health literacy of the people they
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serve. In terms of health literacy development, the authors also forward an argument for
including health literacy training early in academic and medical education.

Combining a cross-sectional and longitudinal study design, Voigt-Barbarowicz and
colleagues [16] asked in-clinic rehabilitation patients to estimate their health literacy (at
the start and at the end of their rehabilitation stay) and compared the results with a health
literacy estimation of the same patients by their respective treatment providers, i.e., physi-
cians, physiotherapists, nurses, and social workers. Regarding health literacy development,
one important finding of “Patients’ Health Literacy in Rehabilitation: Comparison between
the Estimation of Patients and Health Care Professionals” is that—in this study—initial
improvements in patient’s health literacy are difficult to maintain months after treatment
termination, causing the authors to call for a more sustained way of fostering individual
health literacy, for instance, in the phase after care. The other, maybe even more important,
finding relates to the fact that healthcare professionals in this study overestimate their pa-
tients’ health literacy—the comparison indicates only poor to fair agreements in accordance
with previous research findings [17–19]. This has important implications for approaches to
develop and strengthen health literacy in individuals because healthcare provider-related
efforts to do so may only be targeted, reasonable, and meaningful once health literacy is
accurately estimated by respective professionals.

In “Health Literacy-Sensitive Counselling on Early Childhood Allergy Prevention: Re-
sults of a Qualitative Study on German Midwives’ Perspectives”, von Sommoggy et al. [20]
showcase concrete examples of how healthcare professionals—here, midwives—convey
health literacy-related knowledge and competencies towards their clients. One encour-
aging point made by this study—based on the perspectives of interviewed midwives—is
that there are actual “windows of opportunity”, such as the phase of pregnancy, that
seem particularly well suited to develop and strengthen health literacy in respective target
populations. For example, understanding and applying effective early allergy prevention
measures as a parent, using evidence-based health information. However, von Sommoggy
and colleagues find that midwives do not explicitly counsel in a health literacy-sensitive
way. That is, they do not emphasize health literacy as a standalone topic but usually only
implicitly convey knowledge and competencies, e.g., regarding awareness about available
allergy prevention guidelines. As such, the study provides another argument for focusing
healthcare professionals’ attention on health literacy, and according to the authors, this
ideally happens already during the formal qualification and training phase.

2.3. Health Literacy Development through Healthcare Organizations

The importance of developing health literacy research and practice from the patients’
perspective is revealed in “Organizational Health Literacy in a Hospital—Insights on the
Patients’ Perspective” by Lubasch et al. [21]. The authors investigate potential associations
between individual patient characteristics, their perceptions, and health-literacy-sensitive
communication by hospital staff and the respective organizational structures underly-
ing such communication. One of the central findings, namely the strong association
between a hospital’s organization and health-literacy-sensitive communication towards
patients, not only supports the argument for understanding health literacy as a relations
construct between individuals and organizations—emphasizing institutional and organi-
zational responsibility to create health-literate environments. Moreover, and in line with
the arguments provided by, e.g., Anwar et al. [5] and Isselhard et al. [12], it may also be
seen as a good and feasible opportunity for healthcare organizations struggling to create
health-literacy-sensitive structures: target group perspectives on what constitutes a health
literate organization may be used as starting point for any organizational, structural, or
cultural change.

As organizational health literacy seems to lie in the hands of healthcare institutions and
the professionals working within these institutions, Meldgaard et al. [22] outlined how (lay)
target group perspectives may be integrated into processes that aim to foster individual
HL through organizational efforts. Their study protocol reports on the intended use of the
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Ophelia process (see above) to develop an antenatal care intervention, which, in turn, is
intended to foster pregnant women’s health literacy. Since pregnant women are in a specific
phase of life, this needs to be accounted for when adapting health information services
to their needs and preferences. Importantly, the authors do not only point to the various
potential benefits of applying the Ophelia process towards health literacy development
efforts. Moreover, they refer to the conditions and prerequisites required to make health
literacy co-design approaches work, not least in terms of its’ participants’ confidence and
capabilities to engage effectively in in-depth cooperation with researchers and vice versa.

Lastly, as shown by Huebner et al. [23], health literacy development will be increasingly
related to ethical aspects, such as the dependence on technology to make “good” health
decisions or the extent of actual responsibility of health professions and healthcare systems
to support individuals in becoming health literate. To understand how health literacy and
ethics are interrelated, the authors assess implant wearers’ perspectives on responsibilities
and challenges when accessing and applying information and advice about the integration
of (implant) technology in everyday life, as well as how individual skills, as well as
a healthcare system’s responsiveness, impacts the dependence on a technological device.
Though this research equally relates to individual health literacy, an important argument
is made here regarding the organizational perspective: Healthcare organizations may not
only allow information and technology to be medically comprehensible but acknowledge
health literacy development as an inherently ethical task that requires consideration of
an individuals’ “lifeworld” and the values attached to living with a technological device on
a daily basis.

3. Conclusions

The purpose of this Special Issue was to better understand how to develop health
literacy for a population with specific, often increased, health literacy requirements, such as
people living with chronic diseases. Given this, it seems warranted to invite perspectives
on a broad range of health literacy research objectives, contents, and formats. By “learning
from international practices”, we hope to attract interest in and awareness of co-design
methodologies, such as the use of the Ophelia process in different contexts, and of un-
derstanding dimensions of health literacy as perceived by people with lived experiences.
Health literacy development is the ways in which health literacy promoting environments
are created to enable people to access, understand, appraise, remember, and use informa-
tion about health and health care, rather than putting the onus on individuals—especially
those living in circumstances that perpetuate vulnerabilities—to always need to know
how and be able to undertake the complex task of managing chronic disease. Ideally,
the research findings in this Special Issue will provide a valuable addition to research
or a change of perspective for those working in the field of health literacy. The articles
reveal a clear argument for healthcare professionals, services, and researchers to dedicate
resources and research priorities to actions that develop health literacy. Instead of expecting
individuals to be responsible for navigating through an ever-growing and increasingly
complex health information landscape, people living with chronic conditions will benefit
from health literacy research that informs actions and policies that improve access to and
use of health information and services.

Author Contributions: Writing—original draft preparation, J.L., M.H. and M.-L.D. Writing—review
and editing, J.L., M.H. and M.-L.D. All authors have read and agreed to the published version of
the manuscript.
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Abstract: Fishermen in low resource settings have limited access to health services and may have
a range of health literacy-related difficulties that may lead to poor health outcomes. To provide
solutions and interventions based on their needs, co-design is considered best practice in such settings.
This study aimed to implement a co-design process as a step towards developing health literacy
interventions to improve health and equity in the Borollos Lake region of northern Egypt, a low
resource setting with a high prevalence of chronic diseases. This study was guided by the Ophelia
(Optimising Health Literacy and Access) process, a widely used and flexible co-design process that
seeks to create local and fit-for-purpose health literacy solutions through genuine engagement and
participation of community members and relevant stakeholders. Following a health literacy survey
using the Health Literacy Questionnaire (HLQ), cluster analysis was conducted to identify the diverse
health literacy profiles among the fishing communities. Seven health literacy profiles were identified.
Vignettes, representing these profiles, were presented and discussed in ideas generation/co-design
workshops with fishermen and health workers to develop intervention ideas. Seventeen fishermen,
22 wives of fishermen, and 20 nurses participated in four workshops. Fifteen key strategies across five
themes, including ‘Enhancing education among fishing communities’, ‘Provide good quality health
services’, ‘Financial support for health’, ‘Social support for health’, and ‘Promote better health-related
quality of life among fishermen’, were generated. The ideas did not only target the individuals but
also required actions from the government, non-government organizations, and fishermen syndicates.
By harnessing local wisdom, the Ophelia process has created meaningful engagement with the local
communities, leading to a wide range of practical and feasible solutions that match the special needs
and environment of a low resource setting.

Keywords: health literacy; fishermen; co-design; Borollos lake; health literacy questionnaire (HLQ);
health inequality; Ophelia (optimising health literacy and access) process

1. Introduction

Fishing is considered one of the most dangerous occupations in the world due to the
constant exposure to unpredictable weather, regular use of heavy machinery in unstable
environments and long working hours [1,2]. Smoking and poor diet are also among the
common behaviour health risks in fishermen [3,4]. The Borollos Lake in northern Egypt,
located in Kafr el-Sheikh Governorate east of Rosetta, bordered by the Mediterranean Sea,
has many islands separated by great distances inhabited by fishermen communities. These
communities are typically poor, with low education (including high rates of illiteracy), and
have limited access to health services because of the remote location. Fishermen are at high
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risk of musculoskeletal disorders, hearing problems, sunburn, physical trauma as well as
psychological stress arising from job instability [2,5,6]. Our recent health literacy survey
using the Health Literacy Questionnaire (HLQ), a commonly used questionnaire used to
support health literacy intervention development, found that people in this region have
remarkably low health literacy on most dimensions of health literacy. The findings clearly
show that fishermen and their families are experiencing health literacy challenges that will
likely lead to poor health outcomes [5] and efforts are needed to improve health and equity
outcomes for the fishing communities living in low resource settings.

Literacy varies globally, from a country to another and even in the same country [7].
Health literacy is a multidimensional mechanism that determines people’s knowledge,
confidence, and comfort (which accumulate through daily activities, social interactions
and across generations) to access, understand, appraise, remember, and use information
about health and health care [8]. It is closely linked to health equity and can be used to
understand who is missing out on current services, why individuals and groups are being
left behind, and how health policy, programs and interventions can be developed and/or
improved to accelerate impacts on health and equity [9]. The HLQ, developed using a
grounded approach and demonstrated to have robust psychometric properties, measures
nine domains of health literacy:

1. Feeling understood and supported by healthcare providers.
2. Having sufficient information to manage my health.
3. Actively managing my health.
4. Social support for health.
5. Appraisal of health information.
6. Ability to actively engage with healthcare providers.
7. Navigating the healthcare system.
8. Ability to find good health information.
9. Understand health information well enough to know what to do [10].

By assessing the nine dimensions of health literacy, the HLQ provides insights into an
individual’s experiences when engaging with health information, health practitioners and
health services [10], and it provides a comprehensive picture about how individual, social
and cultural contexts influence an individual’s health literacy [11]. Through the Ophelia
(Optimising Health Literacy and Access) process, the HLQ informs the development and
implementation of interventions by healthcare organizations to meet the health literacy
needs of their communities.

The Ophelia process is a widely used method developed with community engagement
and co-design as the core principles to improve access, equity and outcomes by addressing
health literacy needs [12]. The development of interventions to serve community needs
must take into consideration the contexts and needs of those living in the community.
To achieve this purpose, a co-design approach harnessing local wisdom and collective
creativity [13] is considered best practice, especially when working with vulnerable pop-
ulations [14]. Local wisdom is highly regarded as it refers to the knowledge and values
gained through experiences and activities by a group of people. It may pass on from
one generation to the next generation. The Ophelia process has been applied mainly in
European and Western settings with considerable success, including within the World
Health Organization (WHO) National Health Literacy Development Program and in a
digital health context [15–21].

Given the unique features of the fishing communities in the Borollos Lake region of
northern Egypt, the importing of externally developed public health interventions, either
from the published literature or from other sources, may not match what might be needed
and useful for fishermen and their families. Consequently, we applied the Ophelia process
to provide in-depth assessment of community needs and deep community engagement in
the context of fishing village life for the development of potentially useful interventions.

The aim of this study was to implement the co-design process where university staff
engaged with fishermen and healthcare provider representatives through the Ophelia

8



Int. J. Environ. Res. Public Health 2021, 18, 4518

process to develop health literacy interventions that meet the needs of fishing communities,
with the ultimate aim to improve health and equity outcomes.

2. Materials and Methods

This study was set in the remote Borollos Lake region in Kafr El Shiekh, Egypt and
the methods were guided by the Ophelia process. This process was developed based
on intervention mapping, quality improvement collaboratives and realist synthesis to
improve individual and organizational health literacy responsiveness [12]. The process
includes three phases: (1) identifying local needs; (2) co-design of interventions; and (3)
implementation, evaluation and ongoing improvement [12,21]. This study represents
phase 1 of the Ophelia process, which involves three steps: (1) health literacy survey; (2)
cluster analysis and develop vignettes; and (3) ideas generation/co-design workshops. See
Figure 1 of the study process.
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The first step of health literacy survey was conducted from January–May 2018 and the
results are described elsewhere [5]. Study data is available in the Supplementary Material.
In summary, data were collected from five villages where the majority of their inhabitants
were fishermen. The socio-demographic data collected included age, sex, living alone or
with others, internet usage, family income, occupation (fisherman or other), educational
attainment (illiterate, primary level, or above primary level) [5]. A total of 436 participants,
including fishermen and their families, completed the survey by face-to-face interview.
The age range was 18–89 with 65.2% aged under 50 years and 50% were males. Over a
third of the sample (37.1%) were illiterate and 42.4% were active fishermen. The results
showed that they had relatively low to very low scores for most of the health literacy
dimensions but had some strengths in terms of social support and communication with
health professionals [5]. See Table 1.

Table 1. Health Literacy Questionnaire (HLQ) scores of people from fishing communities in Borollos
Lake region, Northern Egypt.

HLQ Scale Mean (SD) [95% CI]

Range: 1 (lowest)–4 (highest) *
1. Feeling understood and supported by healthcare providers 2.51 (0.83) [2.43–2.58]

2. Having sufficient information to manage my health 2.23 (0.76) [2.16–2.30]
3. Actively managing my health 2.37 (0.75) [2.30–2.44]

4. Social support for health 2.95 (0.69) [2.89–3.03]
5. Appraisal of health information 2.37 (0.79) [2.29–2.44]

Range: 1 (lowest)–5 (highest) ˆ
6. Ability to actively engage with healthcare providers 3.50 (0.96) [3.41–3.59]

7. Navigating the healthcare system 3.11 (1.03) [3.01–3.21]
8. Ability to find good health information 2.78 (1.10) [2.67–2.88]

9. Understand health information well enough to know what to do 3.26 (0.88) [3.18–3.35]
SD = standard deviation; CI = confidence interval. * 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly
agree. ˆ 1 = cannot do or usually difficult, 2 = very difficult, 3 = quite difficult, 4 = easy, 5 = very easy.

2.1. Cluster Analysis and Vignette Development

The cross-sectional survey provided a glimpse of the health literacy of fishermen and
their families. Given the diverse demographic characteristics which may lead to different
health literacy strengths or weaknesses among subgroups within the sample, the Ophelia
process recommends using cluster analysis, based on the nine scale scores of the HLQ, to
identify groups with similar patterns for equity planning [12,19,21]. To generate groups of
participants with similar HLQ strengths and weaknesses (i.e., profiles), hierarchical cluster
analysis using Ward’s method for linkage was used. Ward’s method is also known as
Ward’s minimum variance method and aims to join elements into clusters while minimizing
the variance within clusters [22]. Therefore, the optimal number of clusters was also guided
by the aims to minimize the variance within each domain of each cluster (SD <0.6) and
ensure the clusters represent different patterns of health literacy strengths and needs.
Besides, the demographics and clinical data of subgroups also needed to be considered
when determining the optimal number of clusters [12]. The cluster analysis was conducted
using SPSS Version 21.

The clusters and related demographic characteristics were then combined to create
personal stories/vignettes to represent how a typical person of each cluster accesses and
uses health information and services. In addition to the empirical data, in-depth knowledge
and experience of working with the local communities from the researchers and public
health practitioners were drawn on to develop the vignettes. The vignettes would further
be validated at the ideas generation/co-design workshops (see Section 2.2 for details).

2.2. Ideas Generation/Co-Design Workshops

The Ophelia ideas generation/co-design workshop is a brainstorm session when the
vignettes are presented, and participants are asked to consider ideas/solutions that can be
used to help the vignettes. Workshops are usually run separately for community members
and for healthcare professionals [12,19,21].
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The workshops started with a brief overview of the Ophelia process. It was then
clarified that the vignettes to be presented were not real persons but did represent the chal-
lenges people in their own community faced in accessing and using health information and
services. Participants were encouraged to come up with solutions to help these vignettes
based on their personal experiences as a way to harness local wisdom. The following
questions were asked to guide the discussion following presentation of each vignette:

Questions for community members:

1. Do you think the person in this story is someone you know from your community?
2. What do you think this person’s problems are?
3. How would you help this person to solve his problems?

Questions for healthcare worker:

1. Do you see clients like this/ do you know people like this?
2. What sort of issues is this person facing?
3. What strategies could you use for an individual like this?
4. What could you do if you had many clients like this in your organization?

These questions are standard questions in the Ophelia process. The first question is
used to allow workshop participants to see the characters in the story as someone real and
help them identify with the characters. It also serves as a grounded and frontline form of
validation of the vignettes. The second question encourages participants to see how health
literacy can affect the life of people and the challenges people are facing. Based on these
problems, participants can then suggest solutions to help the character on an individual
or clinician level. The fourth question is asked to encourage healthcare workers to think
of solutions at the organizational or community level so that a holistic approach can be
taken to help people with health literacy needs. See Figure 1 for the workshop process to
generate co-design solutions.

The first workshop was facilitated by experienced facilitators (RHO, WAA) and at-
tended by the project team. The other workshops were facilitated by the trained project
team from the Faculty of Medicine, Ain Shams University. All workshops were audio-
recorded with participants’ consent. Two note-takers were also present to record the
insights and ideas generated for each vignette. During the discussion, main ideas were writ-
ten on a flip chart that was used at the end of the workshop to sum up the ideas generated.

2.2.1. Participant Recruitment

Recruitment was conducted by phone to invite community members, including fisher-
men and wives of fishermen, living in the region, as well as Radaat Refeyat (female nurses
of primary health centers serving the fishing communities).

Community members were encouraged to participate through the help of community
leaders. In addition, some free medical services to participants or their families preceding
the workshops were provided as incentives to participate. They were informed that their
suggestions and solutions would help policy makers to improve their living conditions
over the coming years. Transportation was provided should participants agree to attend.
As a small community and the participants were usually well acquainted with each other,
such as neighbours, family and friends, they were generally willing to share their ideas
during the workshops. For the one workshop joined by government officials, community
members recruited to this workshop were senior fisherman leaders and were familiar with
the officials and were comfortable to share their ideas and suggestions. Regarding the
Radaat Refeyat, all the teams working in the selected community were invited to participate
at the healthcare professionals workshop.

2.2.2. Data Analysis

The solutions generated from the workshops were first coded across three theoretical
themes by DGS:
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1. Governmental level
2. Non-government organizations (NGOs) and fishermen syndicates level
3. Individual level

Further thematic analysis based on the content was undertaken by the research team
and reviewed by the principal investigator (WAA), and the international collaborator
(RHO). Thematic analysis is a reflective process. To ensure that the conclusions drawn
accurately reflected the content of the workshops, two authors (SAH and DGS) separately
coded all the workshop data using an iterative constant comparative method [23]. The
process involved three stages which included initial coding, focused coding to reduce
overlap and redundancy of coding, and theoretical coding using the themes identified
above [24]. Two cross-checks to compare emerging themes was performed to assess for the
accuracy of inferences at each stage. Where a difference was found, the authors were asked
to demonstrate from the raw data how their interpretation was determined until agreement
was reached. A pragmatic approach was adopted when drawing final inferences from
this study, with a focus on the development of useful knowledge directly related to health
literacy for the fishermen communities. Final inferences were verified by NSM and WAA.
To ensure consistency with the co-design process, the data were then referred back to those
who attended the workshops to provide respondent validation.

3. Results

The cluster analysis was undertaken for a subset of the health literacy survey, with
178 survey participants. Seven clusters were identified with different health literacy profiles.
Cluster A had the highest scores across all nine scales compared to the other clusters. The
other clusters all had some higher scores in certain scales but lower scores in other scales,
indicating varying strengths and weaknesses in different health literacy domains. See
Table 2. The average age of Cluster A was 40.6 and 65% of the people in this cluster were
male. About 55% of them were fishermen, with 95% lived in a family and 18% were illiterate.
The illiterates represented 20%, 63%, 59%, 57%, 62%, and 80% of Clusters B–G respectively
(see Table 3 for other demographic details). Seven vignettes were developed for the seven
clusters and were translated into simple Arabic for presentation at the workshops. Refer to
Table 4 for an example of a vignette from Cluster G.

Four workshops were held during 2019 and in early 2020. Almost all invited partici-
pants attended the sessions. People who did not participate had personal reasons rather
than being unwilling to participate. A total of 25 participants joined the first two work-
shops. Participants included 17 fishermen, five representatives of fishermen syndicate, two
representatives of the Health Directorate, Ministry of Health from the same governorate
and one representative of the Cooperative Union of Egyptian Water Resources. The mean
age of the 17 fishermen was 50 and all of them did not complete secondary school. Each
of them had at least 25 years of experience in the fishing industry. Two of the fishermen
had cardiovascular disease. Workshop 3 included 20 Radaat Refeyat (mean age: 40) and
workshop 4 was attended by 22 wives of fishermen (mean age: 45). Ten of the 22 wives of
fishermen reported having two or more chronic conditions.

With the first question about whether participants recognized this kind of person in
their community, participants universally and strongly agreed that the vignettes were com-
mon in their community. This provided grounded validation that the vignettes presented
were appropriately developed to represent the experience of local community members
when accessing and using health information and services.

Across the workshops, a total of 80 intervention ideas to improve the care and services
for the vignettes were generated. The number of ideas ranged from 10 to 25 per workshop.
Five themes with 15 general strategies emerged from the analysis and were then grouped
across the three theoretical themes of governmental level, NGO and syndicates level, and
individual level (See Table 5).
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Table 2. Health literacy seven cluster solution.

Cluster A B C D E F G

Cluster N 20 30 52 22 21 8 25
% of sample in cluster 11.2 16.9 29.2 12.4 11.8 4.5 14.0

Mean age 40.6 41.5 43.8 45.2 39.0 39.1 49.3
1. Feeling understood and supported by healthcare providers

Mean
Score

Range: 1
(lowest)–4
(highest)

3.75 2.02 2.85 2.85 2.15 1.31 1.18
2. Having sufficient information to manage my health 3.42 2.66 2.54 1.74 2.15 1.06 1.07

3. Actively managing my health 3.27 3.10 2.91 2.31 2.28 3.55 1.90
4. Social support for health 3.73 3.46 3.16 3.15 2.20 3.75 2.87

5. Appraisal of health information 3.63 3.12 2.75 1.86 2.26 1.10 1.08
6. Ability to actively engage with healthcare providers

Range: 1
(lowest)–5
(highest)

4.68 4.35 4.04 3.51 2.70 2.90 2.66
7. Navigating the healthcare system 4.32 3.97 3.38 2.89 2.48 1.92 1.54

8. Ability to find good health information 4.34 4.04 2.97 1.93 2.39 1.57 1.16
9. Understand health information well enough to know what to do 4.36 4.35 3.23 2.79 2.53 3.20 2.60

1. Feeling understood and supported by healthcare providers

Standard Deviation

0.30 0.85 0.66 0.64 0.76 0.35 0.41
2. Having sufficient information to manage my health 0.42 0.79 0.49 0.50 0.59 0.18 0.18

3. Actively managing my health 0.48 0.86 0.40 0.47 0.64 0.42 0.69
4. Social support for health 0.29 0.44 0.48 0.38 0.54 0.41 0.47

5. Appraisal of health information 0.33 0.71 0.52 0.50 0.56 0.19 0.24
6. Ability to actively engage with healthcare providers 0.26 0.53 0.50 0.61 0.73 0.81 0.66

7. Navigating the healthcare system 0.47 0.67 0.53 0.56 0.66 0.68 0.66
8. Ability to find good health information 0.43 0.69 0.65 0.51 0.53 0.31 0.29

9. Understand health information well enough to know what to do 0.49 0.59 0.62 0.53 0.69 0.83 0.61

Note: The scores are highlighted using the traffic light system of colour coding as recommended in the Ophelia process. Cells coloured in
green represented higher scores, the range of yellow represents medium scores and red indicates lower scores.

Table 3. Demographic characteristics of clusters.

Cluster
Group

Mean
Age % Male % Fish-

erman

%
House-

wife
% Other

% Lives
in a

Family

%
Illiterate

% Low
Income

%
Average
Income

% High
Income

A 40.6 65 55 20 25 95 18 26 58 16
B 41.53 53 27 40 33 100 20 40 37 23
C 43.79 46 42 38 19 96 63 82 16 2
D 45.18 55 50 18 32 100 59 82 9 9
E 39 62 52 33 14 86 57 76 19 5
F 39.12 62 62 38 0 100 62 0 25 75
G 49.32 92 88 8 4 96 80 24 60 16

Table 4. Example of a vignette (Cluster G).

% of Sample in Cluster G 14 Hassan is a Male fisherman aged 49. Illiterate,
did 1–2 years of schooling. Moderate health, has
some inflammatory disease. He is a smoker and
quite overweight. Not an internet user, moderate
income. Very low health literacy, struggles with
most aspects. Has some social support for health,
and his other relative strengths are in being able

to talk with health providers and understand
health information, but these are still low. Would

have great difficulty finding information—he
doesn’t feel he has enough information but as his
health is not at all a priority to him, he may not

see this as a problem.

1. Feeling understood and supported by
healthcare providers Score range: 1

(lowest)–4
(highest)

1.18

2. Have sufficient information to manage my
health 1.07

3. Actively managing my health 1.9
4. Social support for health 2.87

5. Appraisal of health information 1.08
6. Actively engage with healthcare providers Score range: 1

(lowest)–5
(highest)

2.66
7. Ability to navigate the healthcare system 1.54
8. Ability to find good health information 1.16

9. Understand health information well enough to
know what to do 2.6

Note: The scores are highlighted using the traffic light system of colour coding as recommended in the Ophelia process. Cells coloured in
green represented higher scores, the range of yellow represents medium scores and red indicates lower scores.
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Theme 1: Enhancing education among fishing communities.
This theme included ideas at both governmental level and NGOs and fishermen

syndicates level. Participants from both community members and healthcare workers
workshops agreed that the four main requirements for enhancing education among fishing
communities were:

(1) Establishing national programs for literacy and adult education that suit their working
career. “providing a suitable educational program for adults that suit them will even
enable them to acquire a driving license and enable him to stand on solid floor”—
Workshop 2

(2) Initiating a basic educational course through fishermen syndicate at a reasonable
and affordable price. “Fishermen syndicate knows our basic needs and the level of
education that we should start from”—Workshop 1

(3) Health education sessions in the primary health centers and through home visits that
can be conducted by Raedat Refyeat. “We usually conduct home visits and know all
the fishermen housewives through the vaccination campaigns which could be good
opportunity to deliver health education tips for them”—Workshop 3

(4) Establishing awareness campaign using the mass media (television) to provide health
education regarding different health topics such as family planning, healthy diet
and how to quit risky behaviors such as smoking. “TV is on the whole day, if it can
be an educational source instead of entertainment for some time, it will help us a
lot”—Workshop 4

Theme 2: Provide good quality health care services.
Participants reported facing difficulties in accessing health services at the right time or

simply unable to reach acceptable quality care. The following strategies, including at the
governmental level and NGOs and fishermen syndicates levels, were suggested:

(5) Increase number of well-trained physicians and specialists in government hospitals.
“Usually fresh graduated doctors are found, and we face difficulty reaching senior
expert in the field”—Workshop 1

(6) Healthcare providers to undergo effective communication skills training. “Sometimes
we don’t feel that the doctor understands our suffering and in many times I don’t un-
derstand the doctor’s instructions and hence don’t take or follow his prescriptions”—
Workshop 4

(7) Enhance service quality to ensure customer satisfaction through continuous moni-
toring and auditing of service providers. “Having a frequent audit visit will ensure
better service to achieve our satisfaction”—Workshop 1

(8) Frequent medical convoys from non-governmental organizations that provide both
diagnostic and treatment services. “NGOs can reach us easily and communicate with
us effectively and even provide all the required medications for us immediately after
diagnosis”—Workshop 2 and 4

Theme 3: Financial support for health.
Participants in the workshop identified that financial support as the main enabler to

access health service and ensure better health related quality of life. Three overall strategies
involving both government, NGOs and fishermen syndicates were suggested:

(9) Pension for fishermen from governmental and non-governmental sources. “Although
we face many accidents during our fishing career, yet we don’t have any pension
later. We don’t have a fixed income, hence ensuring food on the table is number1
priority”—Workshops 1 and 2

(10) Financial support for starting small projects that can be managed at home. “We can
work from home through small projects as making clothes, but we need a sum of
money to start. If we can have this, we will help our husbands”—Workshop 4 “Most
of fishermen wives are talented and have many skills but they need support to start
their dreams”—Workshop 3
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(11) Health insurance cover for the fishermen and their families. “There is no health
insurance at all, so we seek doctors in late stages and never at an early stage”—
Workshop 1 and 2

Theme 4: Social support for health.
Wives of fishermen mentioned that social support will encourage them to acquire

healthy behaviors, which could be undertaken by NGOs and fishermen syndicates. The
following strategies were suggested:

(12) Availability of clubs for sports and exercise to improve health and enable weight
reduction. “We don’t have a place to walk or even for our children to practice any
sport, we are sitting all the time in our homes and get fat”—Workshop 4

(13) Group physical therapy and education sessions for people going through the same
health experience to allow for sharing of information, resources, and strategies from
others’ lived experience. “When we talk together and hear others similar situation and
their success, we feel that there is a hope and we can change our habits”—Workshop 4

Theme 5: Promoting better health-related quality of life among fishermen.
This theme was mainly targeted at the individuals. Radaat Refeyat suggested that

individuals could promote better quality of life through the following two strategies:

(14) Female household members can serve nutritious diet and keep their family healthier.
“If every mother prevented junk food and served salad daily—especially that televi-
sion now provides many healthy food channels that can support a lot—all members
of her family will acquire healthy diet behaviors”—Workshop 4

(15) Walking twice daily for half an hour as regular exercise. “We live in villages, every-
thing is near, and the air is clean that encourages walking”—Workshop 4

4. Discussion

This study undertook the Ophelia process, a co-design approach, to identify potential
interventions to improve health and equity outcomes for the fishing communities in the
Borollos Lake region of Northern Egypt. The results of 15 key strategies across five themes
indicate that the Ophelia process can be effectively applied in a low resource setting [25].
By following the Ophelia process, it is expected that this research can be reproduced in
other similar community settings.

The health literacy survey found that most people scored at the ‘disagree’ or ‘diffi-
cult’/’very difficult’ end of the scales even for people with higher income or education,
particularly for scales about having enough information, being able to find good informa-
tion, being able to appraise information and actively managing their health while they tend
to score higher in social support and communicating with health professionals, reflecting a
culture of communal practice [5]. Hence, health literacy development in community set-
tings such as the unique rural fishing communities of this study requires an understanding
of the ways in which families, friends, and peers interact and how these social networks
influence how people think and act in relation to their health [26].

Although many of the participants had limited education, this study engaged them in
the design and development of locally relevant programs for their own community. Instead
of providing participants with statistical data, they heard stories of people whom they
recognized. This was useful because they could relate to the same problems, challenges,
and limited resources, as well as understand the negative impacts on their health. In spite
of limited education, the results showed that participants did have deep understanding of
their own contexts and can generate realistic low-cost local solutions. Through meaningful
community participation irrespective of people’s education level or social status, this study
has captured the essence of communal culture common in rural communities.

This study used the HLQ to understand the health literacy strengths and weaknesses
of people living in low resources setting. Instead of focusing only on health-related literacy
or numerical skills as in other health literacy studies, or simplistic health literacy data
expressed as inadequate vs adequate, this study revealed nuanced challenges people

16



Int. J. Environ. Res. Public Health 2021, 18, 4518

have when accessing and using health information and services. This study also found
that people could have diverse health literacy needs and a one-size-fits-all approach is
inappropriate to address these needs.

By using the Ophelia process to engage with and provide a voice for the communities
through the ideas generation/co-design workshops, the unique limitations and resources
available in the communities can be identified to support the health literacy needs of
people living in these communities. For example, the two fishermen workshops indicated
that organized literacy programs must suit their working hours. Both fishermen and
Radaat Refeyat had identified television as the appropriate channel for delivering health
education, unlike the many digital interventions proposed in high-income countries these
days. Walking should be promoted as a regular exercise, suggested by the wives of
fishermen, because they pointed to the clean and fresh air in the villages. The wives of
fishermen also noted that children did not have access to any facilities to exercise and
therefore sporting facilities were required. By harnessing local knowledge and wisdom,
uptake of interventions generated from the co-design process will likely be higher as they
suit the special needs or environment of the communities.

Two of the strategies commonly raised at different workshops were ‘Increasing the
numbers of medical convoys from NGOs and co-ordination between different NGOs to
provide regular services’ (proposed at the fishermen and Radaat Refeyat workshops) and
‘Financial support for starting small projects that can be managed at home’ (proposed at the
wives of fishermen and Radaat Refeyat workshops). On the other hand, the other strategies
were uniquely suggested by different groups, representing the different perspectives of
fishermen, wives of fishermen and Radaat Refeyat in meeting the health literacy needs
of the fishing communities. The findings indicate that both community members and
healthcare professionals are important players in the co-design process.

The overall HLQ mean score indicated weaknesses around health information (Scales
2, 5, 8, and 9) while the demographics further showed that 37.1% of the sample were illiter-
ate [5]. These weaknesses were also identified among the majority of the sample (71.9%)
from Clusters C–G. In response to the vignettes representing these data, the strategies
such as health education sessions and awareness campaigns were suggested. These ideas
echoed the recommendation of an earlier research brief to organize training programs to
improve the skills, knowledge and behaviour among the Kafr El Sheikh population [27].

The difficulties in navigating the healthcare system (Scale 7), strongly expressed in
Clusters C–G, led to the idea of frequent medical convoys from NGOs to provide regular
healthcare services. The need for convoys is in fact urgent because convoys can complement
the diagnostic and medication services of hospitals, primary healthcare centers and clinics.
As such, this strategy is an opportunity to provide equal access to health services in the
region.

While strengths in social support are found in the overall sample, reflecting the
communal culture of the fishing communities, the cluster analysis identified two clusters
(Clusters E and G) that did not seem to have adequate social support. These two clusters
represented a quarter (25.8%) of the sample. By using the Ophelia process to ensure health
equity and that disadvantaged groups were not overlooked, the needs of the people in
these two clusters were reflected in the vignettes. The strategy of ‘Group sessions to allow
for sharing of information, resources, and strategies from others’ lived experience’ will
likely meet the need for social support among people of Clusters E and G.

The financial needs voiced by the fishermen and wives of fishermen represented
real-life issues that need to be tackled in order to achieve better health outcomes. Fishing
is an unpredictable occupation and the tough environment leads fishermen to make their
work a priority to secure income instead of making their health a priority [1,5]. Therefore,
poverty is a problem that needs to be addressed. Without financial security, such as a
pension, health insurance cover, or support for small projects proposed at the workshops,
fishermen will continue to prioritize work instead of their health.
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The range of strategies identified in the Ophelia workshops showed that meeting
health literacy needs should not only be the responsibility of the individuals. The results
have identified action areas for government, NGOs, fishermen syndicates, and families
and communities as collaborators in the effort of health literacy development. As many
individuals at this fishing community are either illiterate or have limited education, in-
dividuals may need to receive education and take action with family to enhance health.
However, ideas involving governments and NGOs were also generated based on local
wisdom in this study. While education is closely related to improving health literacy of
communities and several reports originated from developing countries highlighted the
positive impact of education on health and pointed out that a lack of literacy contributes
significantly to disease burden, others suggested that a higher level of education or literacy
does not necessarily ensure a high level of health literacy [28]. As such, ideas from this
study, such as involving governments and NGOs to improve health services, deliver quality
care, establish enabling environments, and provide financial support, are needed to achieve
better health and equity outcomes for the community.

Egypt has gone through several steps to promote health equity, which includes pro-
viding care that does not vary in quality because of personal characteristics such as gender,
ethnicity, geographic location, and socioeconomic status. This is being achieved through
constructing new hospitals that are well equipped, allocating more budget resources to
health, supporting primary health care, conducting convoys that provide medical exam-
ination and treatment, and maintaining several presidential initiatives, such as raising
awareness against hepatitis C, early diagnosis of breast cancer, and non-communicable dis-
eases.

This study added another step towards improvement of health equity in Egypt. The
intervention ideas generated through community participation lay the foundation for the
next phase of the Ophelia process to select and implement interventions. Based on the
findings from this study, several intervention ideas were initiated, mainly focused on the
establishment of health education in different health fields with special consideration to
diet and nutrition as well as healthy lifestyles and self-care. A report was also submitted to
government authorities that included the community’s ideas and suggestions.

Limitations

A limitation of this study was that some groups of community leaders in governmental
organizations and NGOs did not participate in the ideas generation/co-design workshops.
Recruitment of community members workshop participants also did not undergo formal
sampling processes. This may have affected the representativeness of community members.
Another limitation was that only researchers and healthcare workers were involved in the
development of vignettes but not community members. However, the universal agreement
that the vignettes were well-recognized during the workshops indicated the vignettes did
capture the lived experience of people in their community. A further limitation to the
co-design strategy was that workshop participants or community members had yet to be
involved in the subsequent process of intervention ideas implementation. Future co-design
studies should consider engaging community members in the design, development, and
even refinement of health literacy interventions.

5. Conclusions

Fishing communities in low resource settings are at risk of lower health literacy and
hence poor health. This study applied the Ophelia process to understand health literacy
needs and used local wisdom to generate intervention ideas to address these needs. A total
of 15 strategies across five themes that suit local needs were developed. Health literacy
actions were identified for government, NGOs, fishing syndicates, fishermen and their
families, providing a holistic approach to promote health literacy development for the
community. By harnessing local knowledge and wisdom, practical and doable solutions
that matched the special needs and environment of the community were generated. These
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ideas are ready to be selected, tested, and implemented to improve health and equity
outcomes for the fishing community.
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Abstract: Electronic health literacy skills and competences are important for empowering people
to have an active role in making appropriate health care decisions. The aims of this cross-sectional
study were to (1) examine the frequency of use of the Internet for seeking online information about
chronic pain, (2) determine the level of eHealth literacy skills in the study sample, (3) identify the
factors most closely associated with higher levels of eHealth literacy, and (4) examine self-efficacy as
a potential mediator of the association between eHealth literacy and measures of pain and function
in a sample of adults with chronic pain. One-hundred and sixty-one adults with chronic pain
completed measures assessing internet use, eHealth literacy, pain interference, anxiety, depression,
and pain-related self-efficacy. Results indicated that 70% of the participants are active users of the
Internet for seeking information related to their health. The level of eHealth literacy skills was not
statistically significantly associated with participants’ age or pain interference but was significantly
negatively associated with both anxiety and depression. In addition, the findings showed that
self-efficacy fully explained the relationship between eHealth literacy and depression and partially
explained the relationship between eHealth literacy and anxiety. Self-efficacy should be considered as
a treatment target in eHealth literacy interventions, due to its role in explaining the potential benefits
of eHealth literacy.

Keywords: eHealth literacy; chronic pain; self-efficacy; psychological function

1. Introduction

Chronic pain is a common health condition worldwide, associated with financial,
physical, and emotional burdens [1–4]. It is also one of the most common reasons for
individuals seeking health care [5]. Given the evidence that the severity and impact of
chronic pain is associated with biological, psychological, and social variables, it is often
managed with multidisciplinary and multicomponent programs that address all of these
factors [6–8]. Among the effective components of most, if not all, pain treatment programs
is pain education [9,10]. Pain education is designed to increase patients’ knowledge about
pain, which is thought to lead to increases in adaptive coping responses and reductions in
pain and its negative impact [11].

Specific knowledge domains addressed by pain education include information about
the possible causes of pain, treatment options, effective self-management strategies, and
prognosis [12]. Patients can obtain this information from a variety of sources, including
the Internet [13]. For example, de Boer and colleagues [14] found that 39% of a sample
of 200 patients attending a university pain center used the Internet to obtain information
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about their pain condition. However, although the Internet has become a common source
of information about pain, the quality and usefulness of the information available on the
Internet can be questioned [15,16].

Electronic health literacy (eHealth literacy) is a relatively new construct that extends
the study of the traditional health literacy to encompass health literacy as it relates to
the Internet. Specifically, eHealth literacy has been defined by Norman and Skinner as
“ . . . the ability to seek, find, understand, and appraise health information from electronic
sources and apply the knowledge gained to addressing or solving a health problem” [17]
(p. 2). Thus, eHealth literacy goes beyond the individual’s ability to simply obtain relevant
information about health from the Internet. It also includes the ability to apply that
information to one’s health care [18].

Although a considerable amount of research has examined traditional health literacy
in individuals with chronic pain [19–23], and research on eHealth literacy has been con-
ducted with individuals with other health conditions such as cancer, diabetics, epilepsy,
cardiovascular diseases, recent fractures, or dental disease [24–27], none of those studies
included pain-related variables as an outcome variables. As a whole, this research has
found that being younger and having a higher level of education is associated with higher
eHealth literacy skills [24–28]. Findings related to sex are less consistent; some studies
have reported that eHealth literacy skills are similar between females and males [25], while
others have found significant sex differences, with female predilection [24].

Research has also shown that having higher levels of eHealth literacy skills is associ-
ated with better health outcomes, as indicated by greater medication adherence, higher
levels of quality of life and psychosocial well-being, and the adoption of adaptive health
behaviors [29–32]. Self-efficacy, which is an individual’s judgment of his or her ability to
engage in or perform a specific activity, is a key component in the conceptual framework
study of eHealth literacy, and has been hypothesized to mediate the associations between
eHealth literacy skills and health outcomes [33]. To our knowledge, however, only one
study has examined self-efficacy as a potential mediator of the effects of eHealth literacy
in chronic pain samples. Specifically, Rabenbauer and Mevenkamp [34] found that self-
efficacy mediated the association between eHealth literacy skills and healthy habits (e.g.,
organized physical exercise) in a sample of 207 adults with chronic back pain who used
eHealth interventions for the management of chronic pain. However, these initial findings
have yet to be replicated.

Given these considerations, the current study had four primary aims. First, we sought
to examine the frequency of use of the Internet for seeking online information about chronic
pain. Second, we wanted to better understand the association between eHealth literacy
skills related to pain (i.e., seeking and understanding information about pain, and applying
this information to own pain problems) and measures of pain and function in a sample of
adults with chronic pain. Third, we sought to identify the factors most closely associated
with higher levels of eHealth literacy in the study sample. Finally, we sought to test pain-
related self-efficacy as a possible mediator of the associations between eHealth literacy and
measures of function. On the basis of the research published to date, we hypothesized that
seeking health information online would be common in a substantial subset of participants
(i.e., that 33% or more would report that they sought health information online about
their problem [14]). We also hypothesized that the levels of eHealth literacy would be
negatively associated with participants’ age and their levels of anxiety, depression, and pain
interference. Finally, we hypothesized that self-efficacy would mediate the associations
between eHealth literacy and anxiety, depression, and pain interference.

2. Materials and Methods
2.1. Participants

Study participants were recruited from the general population through sending an
invitation via associations of patients or groups of patients with chronic pain in social
networks. For individuals to be considered as potential participants, they had to (1) be aged
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18 years old or older, (2) report having a pain problem of at least three months’ duration,
(3) be able to understand Spanish, and (4) have access to an electronic device connected to
the Internet to be able to respond to the online survey.

Sample size estimation was calculated using G*Power [35]. The results revealed that
at least 89 participants should be needed to address the study objectives with the planned
analyses (effect size f2 = 0.15; α = 0.05 at 2-tailed; power = 0.95; two predictors).

2.2. Procedure

A cross-sectional study was conducted to address the objectives of the study. We cre-
ated an online survey using the LimeSurvey program (https://www.limesurvey.org/es/,
accessed on 24 November 2021) that included all the variables and instruments of interest
for this study. The survey was made available during the months of November 2019
through January 2020. A short description of the study, which included a link for contact-
ing research staff if a potential participant was interested in participating, was shared via
social networks mainly through the profiles of associations of patients. We also encouraged
individuals to share the study information through their own social networks to reach a
wider audience. Once individuals clicked on the survey link, they could read additional
details about the objectives and procedures of the study. The description of the study
provided information about the study’s aims. Specifically, participants were told that
the study aimed to examine what people do, feel, or think when they have pain. They
were also informed that participation in this study was anonymous and voluntary. After
providing their consent to participate, they were able to respond to the survey questions.
Participants did not receive any compensation for completing the survey. As no follow-up
was planned, we decided to collect responses anonymously. On average, participants spent
17 min to respond to the survey. Participants were requested to respond to each question
in the survey. Responses from 18 individuals were excluded from the planned analyses
due to their failing to respond to all questions (the completion rate in this study was 90%).

All study procedures were approved by the Internal Review Board of the Universitat
Rovira i Virgili.

2.3. Measures

Demographic and descriptive variables: Participants were asked to provide informa-
tion regarding their gender, age, and maximum education level.

Pain information: We asked participants whether they had been experiencing pain
for 3 or more months to ensure that their pain condition met the temporal criteria to be
considered as chronic [36]. Participants were also asked to indicate the location of their
most frequent pain problem, if they did or did not have a specific pain diagnosis, and if
they were or were not on medical leave due to their pain problem(s).

Use of the Internet for seeking health information: Participants were asked to provide
the frequency of their use of the Internet to seek information about their chronic pain con-
dition, using a 5-point scale (1 = “never,” 2 = “almost never,” 3 = “sometimes,” 4 = “almost
always,” and 5 = “always”).

Health Literacy in an Electronic Context: We used a modified version of the 8-item
eHealth Literacy Scale (eHEALS) [37] to assess the participants’ perception of their knowl-
edge, comfort, and resources at finding, evaluating, and applying electronic health infor-
mation related to their chronic pain problem(s). Specifically, we modified the original
instructions slightly by asking participants to respond to the items on the scale with respect
to their chronic pain health problem (sample items: “I know how to use the Internet to an-
swer my health questions about chronic pain,” “I have the skills I need to evaluate the health
resources about chronic pain that I find on the Internet”). Respondents indicated their
level of agreement with each item using a 5-point Likert scale, ranging from 1 (“strongly
disagree”) to 5 (“strongly agree”). Responses were summed to create a total score that
can range from 8 to 40, with higher scores representing higher self-perceived eHealth
literacy related to chronic pain. Previous studies have identified a score of 26 or higher on
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this scale as indicative of high eHealth literacy skills [38,39]. eHEALS scores have been
shown to be reliable and valid in a wide range of populations and contexts [40–42], and
the Spanish version was translated and shown to be valid by Paramio and colleagues [43].
The Cronbach’s alpha coefficient of the scale in the current sample was 0.94, indicating an
excellent internal consistency.

Anxiety and depression symptom severity: The Hospital Anxiety and Depression Scale
(HADS) originally developed by Zigmond and Snaith [44] was used to assess anxiety and
depression symptoms severity. The questionnaire includes seven questions for assessing
anxiety (HADS Anxiety) and seven for assessing depression (HADS Depression) symptom
severity. Respondents were asked to indicate the frequency or severity (depending on the
item) of each anxiety or depression symptom listed on a 4-point Likert scale (e.g., 0 = “not
at all” or “only occasionally”; 3 = “very often” or “very much indeed”). The items of
each subscale were summed to obtain a total score, which can range from 0 to 21; higher
scores represent higher levels of depression or anxiety symptom severity. The Spanish
version used in this study has been shown to provide valid and reliable scores [45]. In
the current study, the internal consistency coefficients (Cronbach’s alpha) for the anxiety
and the depression subscales were 0.88 and 0.87, respectively, indicating a good internal
consistency for both.

Pain self-efficacy: We used the 10-item Pain Self-Efficacy Questionnaire (PSEQ) [46] to
measure the confidence in performing activities despite pain. With the PSEQ, responders
are asked to rate their level of confidence for performing at present each activity described
on a 7-point Likert scale, where 0 = “not at all confident” and 6 = “completely confident”.
The total PSEQ score is calculated by summing the responses; thus, the total score can
range from 0 to 60, with higher scores indicating higher levels of pain self-efficacy. Scores
on the PSEQ have shown good validity and reliability properties when used with samples
of adults with chronic pain, including our population [47]. The Cronbach’s alpha in the
current sample indicated excellent internal consistency (α = 0.94).

Pain interference with daily activities: The Pain Interference Scale of the Brief Pain
Inventory (BPI) [48] was used to assess the pain impact on functioning. The BPI has 7 items
describing daily activities, and respondents are asked to indicate the extent that pain
interfered with the activity in the past 24 h on a 0 (“does not interfere”) to 10 (“completely
interferes”) scale. The total score is obtained by computing the mean for the seven items,
resulting in an interference score that could range from 0 to 10. The BPI is a widely used
tool with multiples studies supporting its reliability and validity [49–52], including studies
with Spanish-speaking individuals [53–55]. The Cronbach’s alpha of the pain interference
scale in the current sample was 0.92, indicating excellent internal consistency.

2.4. Data Analysis

We first computed the means and standard deviations (continuous variables), as well
as number and percentages (categorical variables) of the demographic and study vari-
ables to describe the sample and address the first two study aims (that is, to examine the
frequency of use of the Internet for seeking online information about chronic pain and
the level of eHealth literacy skills in the sample). We computed a Pearson correlation
coefficient between participants’ age and scores on the eHEALS to test the hypotheses that
these variables would be positively associated. We then computed Pearson correlation
coefficients between the eHealth literacy score and the measures of pain interference, de-
pression, and anxiety symptoms to test the third hypothesis, with the plan to only proceed
with a formal mediational analysis if these associations were statistically significant (i.e.,
in order to ensure that there was an association to explain). Finally, we performed media-
tion analyses to test the hypothesized mediating role of pain-related self-efficacy between
eHealth literacy (independent variable) and criterion variables using the PROCESS macro
version 3.4 for SPSS developed by Hayes (available at https://www.processmacro.org,
accessed on 24 November 2021). For bootstrap, 5000 samples were computed. All statis-
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tical analyses were performed using the Statistical Package for Social Sciences (SPSS) for
Windows Version 23.

3. Results
3.1. Sample Description

Participants consisted of a sample of 161 adults with chronic pain problems who
were recruited from the general population. The overwhelming majority of participants
were women (N = 154, 96%), ranging in age from 24 to 68 years, with a mean age of
44.63 years (SD = 9.55). The most common pain sites were the lower back (N = 57, 35%),
the shoulder, and the upper limbs (N = 48, 30%). Table 1 provides additional information
about the participants.

Table 1. Descriptive characteristics of the study participants.

Descriptive Characteristic

Participants (N) 161

Mean age in years
(range; SD)

44.63
(24–68; 9.55)

Gender, N (%)
Female 154 (96)
Male 7 (4)

Education level,
N (%)

Did not complete primary education 63 (39)
Completed primary education 20 (12)

Completed secondary education 52 (32)
Completed bachelor’s degree 17 (11)

Post-bachelor education 4 (3)

On medical leave due to pain?
N (%)

No 113 (70)
Yes 48 (30)

Have a specific pain
diagnoses? N (%)

No 17 (11)
Yes 144 (89)

Location of the most frequent
chronic pain, N (%)

Head, face, and mouth 11 (7)
Cervical region 17 (11)

Upper shoulder and upper limbs 48 (30)
Thoracic region 4 (3)

Abdominal region 3 (2)
Lower back, lumbar spine, sacrum, and coccyx 57 (35)

Lower limbs 2 (1)
Pelvic region 2 (1)

Anal, perineal, and genital region 17 (11)

3.2. Internet Use for Seeking Health Information and eHealth Literacy Skills

One-hundred and thirteen (70%) participants in our study reported that they used the
Internet “almost always” or “always” for seeking information related to their chronic pain
problem (specifically: never = 1 (1%), almost never = 3 (2%), sometimes = 44 (27%), almost
always = 38 (24%), and always = 75 (46%) of the total participants). The mean score on the
eHEALS scale for the whole sample was 29.53 (SD = 6.54; range = 9–40) and 42 (26%) of the
participants had scores below 26, indicating low levels of eHealth literacy skills [38,39].

3.3. Association between eHealth Literacy Skills, Participants’ Age, and Health-Related Outcomes

No statistically significant association was found between participants’ age and the
total score of the eHEALS scale (r = 0.02, p = 0.845). In addition, the measure of eHealth
literacy was not statistically significantly associated with pain interference (r = −0.13,
p = 0.113). However, it was significantly associated with both anxiety and depression
(r’s = −0.23 and −0.24, respectively, p’s < 0.001). We therefore proceeded to evaluate the
extent to which general self-efficacy mediated the association between eHealth literacy and
anxiety and depression symptoms.
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3.4. Self-Efficacy as a Mediator of the Relationship between eHealth Literacy and Health-Related Outcomes

Figure 1 depicts the results of the mediational analyses as hypothesized when de-
pression is considered the criterion variable. Path a, that is, the effect of eHealth literacy
(independent variable) on pain-related self-efficacy (mediator variable), was statistically
significant (path a: β = 0.54, t = 3.09, p < 0.01). The data indicated a direct and negative
association between pain-related self-efficacy and depressive symptoms (path b: β = −0.19,
t = −9.16, p < 0.001). Moreover, the relationship between eHealth literacy and depression
is fully explained by self-efficacy (path c: β = −0.17, t = −3.01, p < 0.01). Bootstrapping
using confidence intervals not including zero confirmed that the mediating role of pain
self-efficacy was statistically significant (β = 0.01, 95% confidence interval = −0.1722 to
−0.0366, 5000 bootstrap resamples).
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A summary of the results of the mediational analyses when examining the role of
pain-related self-efficacy as a mediator on the relation between eHealth literacy and anxiety
symptoms is shown in Figure 2. The direct and significant effect of the independent variable
on the mediator has been previously reported. We also found a negative and significant
effect of pain-related self-efficacy on anxiety (path b: β = −0.09, t = −3.86, p < 0.001).
Unlike the previous models, the effect of eHealth literacy on the criterion variable (i.e.,
anxiety) was found to be statistically significant (path c’: β = −0.10, t = −1.99, p < 0.05).
In this case, the findings support partial mediation for pain-related self-efficacy on the
relationship between the level of eHealth literacy and anxiety, that is, the indirect effect
(path c: β = −0.15, t = −2.88, p < 0.01) explains part of the relationship between eHealth
literacy and anxiety. Bootstrapping method with confidence intervals not including zero
value confirms that the mediating role of pain self-efficacy was statistically significant
(β = −0.05, 95% confidence interval = −0.0899 to −0.0126, 5000 bootstrap resamples).
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4. Discussion

This study contributes knowledge about the eHealth literacy in individuals with
chronic pain, as well as on the association between chronic pain-related eHealth literacy
and function in these individuals. Consistent with the study hypothesis, a large number of
participants in this sample (70%) were active in seeking information related to their chronic
pain condition on the Internet. This percentage is considerably higher than that found by
other authors [14] and it might be due to the characteristics of the sample. Participants in
this study were recruited via social networks mainly through the profiles of associations
of patients. Therefore, it seems likely that these participants were familiar with online
resources, and that they were used to seek information on the Internet, health-related or
otherwise. Moreover, more than 10 years has passed between de Boer and colleagues’
study and ours; in the last few years, internet use for obtaining information about health
conditions has increased exponentially [56].

Most of the participants in this study (74%) obtained a score of 26 or higher on the
eHEALS scale, indicating high levels of eHealth literacy skills on the basis of the cutoff
used in previous studies [38,39]. In our study, the mean score of eHEALS was 29.5 (out
of 40), which is similar to those reported by Richtening and colleagues [38] in a sample of
453 adults at risk for cardiovascular diseases, who found a mean score on the eHEALS of
27.2 and that 66% of their participants had a high level of eHealth literacy (≥26 out of 40).

The results did not support the hypothesis that participants’ age would be nega-
tively associated with higher eHealth literacy skills. Although the majority of previous
studies have found that being younger is associated with a higher level of eHealth liter-
acy [24–28], other researchers have obtained results similar to ours. For example, Milne and
colleagues [57] did not find a statistically significant association between eHealth literacy
and age in a sample of 83 primary lung cancer survivors.

On the other hand, the hypothesis that eHealth literacy would be associated with
health outcomes was partially supported. eHealth literacy was significantly and negatively
associated with anxiety and depression but was not significantly associated with pain
interference. Finally, the data partially supported the hypothesis that self-efficacy mediated
the association between eHealth literacy and patient function (here, depression and anxiety,
although not pain interference). As noted in the Introduction section, self-efficacy has been
identified as a mediator of the association between eHealth literacy and health status both
in clinical and community samples (e.g., [34,58]). Moreover, self-efficacy beliefs have been
found to be a mediator in the association between measures of “traditional” health literacy
skills and health-related outcomes (e.g., [59–62]). For example, Jones and colleagues [61]
found that self-efficacy mediated the association between oral health literacy and self-rated
oral health in a sample of 278 indigenous adults from South Australia.

The results of this study have important research and clinical implications. First, this
study contributes to a better understanding of the relationship between eHealth literacy
and psychological health status in a sample of adults with chronic pain, a target population
in which these associations have not yet been thoroughly explored. In addition, the direct
associations found between measures of electronic literacy and psychological function
highlight the potential importance of having adequate electronic literacy skills. This finding
is consistent with the results of others that show that higher electronic literacy skills are
more likely to be associated with better health-related outcomes [63].

With respect to the clinical implications of the study findings, eHealth literacy encom-
passes a set of abilities that can be learned. The current studies suggest that eHealth literacy
interventions should emphasize increases in self-efficacy as a component of intervention,
in order to maximize the potential benefits of the intervention on psychological function.
Research to evaluate the efficacy of treatments that could enhance eHealth literacy, as well
as to enhance self-efficacy for using the Internet in adaptive ways to better manage pain, is
warranted. Although some eHealth literacy interventions have demonstrated benefits for
patients and community samples, more efforts are required to develop these interventions
in ways that are informed by eHealth literacy conceptual models [33]. This is of special
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relevance when considering that high levels of eHealth literacy skills have been found
to be associated with variables that predict better treatment outcomes, such as treatment
adherence, motivation, adaptive health behaviors, and the degree of trust in health care
providers [64,65]. It is also possible that treatments which target non-eHealth literacy
skills as primary outcomes—such as those that target depression or anxiety—might have
an indirect impact on eHealth skills, which could then help to maintain treatment gains.
Research examining this possibility is also warranted.

A number of limitations of this study should be considered when interpreting the
results. First, the sample was composed by adults with chronic pain problems recruited
from patients’ associations with an active role in social networks who were responding to
an online survey. Thus, the extent to which they generalize to other adults with chronic
pain who would not be interested or willing to participate in a study such as this one, or
to adults with chronic pain seen in clinics and health care centers (i.e., patients), is not
known. Future studies should be conducted with other samples of individuals with chronic
pain to help determine the generalizability of the findings. Second, and also related to the
characteristics of the sample, almost all the participants in our study were females. As a
result, we were not able to examine gender-related differences in the variables studied.
Research is needed to study eHealth literacy in more balanced samples and looking at
other variables that could help explain the quality of the experience in using the Internet
for health-related purposes among individuals with chronic pain. For example, it would
have been interesting to include some additional measures examining the attitudes and
experience in the use of electronic sources for seeking health-related information, beyond
the frequency in which they do that. Further research needs also to examine the role
of the eHealth literacy skills as moderators between sociodemographic variables (e.g.,
socioeconomic or education level) and health care habits and outcomes.

5. Conclusions

This study provides new information about eHealth literacy and its association with
psychosocial variables in individuals with chronic pain. The data showed that seeking
information about health is a common practice. However, contrary to what was hypothe-
sized, participants’ age was not significantly associated with eHealth literacy. In addition,
the findings of this study showed the potential role of this literacy on emotional symptoms
and the role of self-efficacy as a mediator between eHealth literacy and function in adults
with chronic pain. Future efforts should be focused on the development and assessment
of effective educational programs which enhance electronic health literacy in individuals
with chronic health conditions as well as for the population from the community. Further
studies examining the association between eHealth literacy and function and its mediators
are also warranted.
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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

35



Int. J. Environ. Res. Public Health 2022, 19, 1300

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.
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Abstract: Background: People with chronic illness are particularly dependent on adequate health
literacy (HL), but often report difficulties in accessing, understanding, appraising, and applying
health information. To strengthen the HL of people with chronic illness, in-depth knowledge about
how they deal with health information is crucial. Methods: To this end, quantitative data from
the Second Health Literacy Survey Germany (HLS-GER 2) and qualitative data from seven focus
group discussions were used to examine the interest in health information, preferred sources of
information as well as experiences and challenges with information management among people
with chronic illness. Results: The results show that people with chronic illness have a great interest
in health information and use very different sources of health information, preferring personal
information from physicians most. The results also point to several challenges in health information
management that seem to be influenced by the illness duration as well as by the experiences made
with the respective sources. Conclusions: Overall, the study provides important starting points for
intervention development for the provision and communication of health-related information, but
also to research on health information behavior and HL.

Keywords: health information sources; health literacy; focus groups; people with chronic illness;
HLS-GER 2; Germany

1. Introduction

Chronic diseases and enduring health problems constitute a major global challenge.
They account for 71% of deaths worldwide and are the main determinant of the morbidity
spectrum [1,2]. They are always coupled with a high demand for information, which is not
uniform, but changes frequently over the course of illness, and becomes more extensive
and multi-layered as the complexity of the medical condition increases [3–6].

For many years, people with chronic illness in Germany faced a lack when searching
for information. Access to information was also inadequate. In the meantime, the situa-
tion has changed fundamentally. Triggered by digitalization, there is now an overload of
information and information opportunities, also referred to in the discussion as ‘informa-
tion obesity’ [7]. At the same time, the amount of misinformation and disinformation as
well as advertising-supported and manipulated information has increased [8,9]. Conse-
quently, new difficulties have arisen and information management—especially information
accessing and appraising—has become a more complex and demanding task.

It is therefore not easy to meet the associated requirements, and this demands not
only sufficient, easily accessible and comprehensible information, but also adequate health
literacy [10]. In the context of chronic illness, health literacy can be understood as the
motivation and ability to access, understand, appraise, and apply health-related informa-
tion to cope with the challenges of living with chronic illness; to actively participate in
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the treatment, recovery, or preservation of health stability and the decisions necessary to
do so; to navigate the healthcare system; and to cooperate constructively with healthcare
professionals. Overall, it should aim at achieving an optimal management of the medical
condition and the best possible treatment and health care [11,12]. However, available
research shows that people with chronic illness often have low health literacy levels and
face a host of problems in managing health-related information [13–17]. To comprehend
these problems, it is necessary to gain a better understanding of the health information
behavior of people with chronic illness, the significance of different information sources,
and the experience gained with both.

Previous research on health information behavior in general has focused on different
strands, such as the type and extend of information sought, the information needs and
preferred sources as well as the personal and source-related characteristics affecting health
information behavior [18–21]. In this context, especially the significance of individual
information sources has been emphasized in the past: both quantitative and qualitative
studies show that doctors particularly are the primary source of health information, but
also that the Internet has become increasingly important [21–26].

In terms of chronic illness, research has shown that people with chronic illness are
confronted with many, very different problems for which they need comprehensive infor-
mation [5,27,28]. Similarly, studies show that information acquisition and management
are an important part of coping with chronic illness, for which a lot of time and energy is
spent [6,19]. When searching for health information, people with chronic illness use a wide
range of information sources for different purposes [29–31], including various interpersonal
sources, traditional, and new media, which are often used simultaneously [19,32]. Although
the previously mentioned preferences for physicians as the most important source of health
information have also been confirmed in the context of chronic illness [31,33], it must
be assumed that the information behavior in the chronically ill is strongly influenced by
several personal and contextual factors [34]. It is likely that health information behavior
differs from stage to stage in the illness trajectory [35–37]. The same applies to information
receptivity or absorption capacity, which also varies and is strongly dependent on the
situation [10,37,38]. Moreover, the preferences for information sources and information
needs are also strongly influenced by the illness situation (e.g., the progression of the
chronic illness and/or therapy), the duration of illness, as well as by the experiences made
with the respective sources [33,34,39,40].

However, to date, most of the results on health information behavior available in
literature relate to selected diseases, such as cancer or diabetes (e.g., [18,30,41]), using
either quantitative or qualitative data. There is a lack of studies, especially for Germany,
combining both perspectives to provide insight into the preferences and motives for using
different sources of information among people with chronic illness and which shed light on
their information management. Therefore, the present article attempts to fill this research
gap by analyzing: (1) the interest in health information and motivation for information
management among people with chronic illness; (2) the sources used by people with
chronic illness; and (3) their experiences with different sources of information and their
information management, as well as the challenges they face in this context.

2. Materials and Methods

A mixed-methods approach was chosen to answer these questions. Data from the
Second Health Literacy Survey Germany (HLS-GER 2) [42] as well as the results from seven
focus group discussions [43] were used and analyzed. The HLS-GER 2 is an extended
follow-up survey of the first German Health Literacy Survey (HLS-GER 1) [15] and was
conducted within the framework of the international comparative study HLS19 of the
M-POHL Network of the WHO Europe [44]. The HLS-GER 1 provided initial findings on
health information management of the German population and formed the basis for focus
group discussions [43], which presented first in-depth data among people with chronic
illness. These findings were combined with new data on health information management
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of the German population provided by the HLS-GER 2 [42]. The aim of this combination
was to complement the findings from the quantitative analysis with the experiences and
challenges in health information management from the perspective of people with chronic
illness to better understand their health information behavior.

The HLS-GER 2 involved a total of 2151 people aged 18 years and older living in
Germany who participated in face-to-face interviews (PAPI) between December 2019 and
January 2020. For measuring chronic illness, it was asked if respondents have any long-
term illness or health problem, which has lasted or is expected to last for 6 months or more.
Overall, 1086 of the respondents stated that they were affected by at least one chronic
disease [42]. About one-third (30.1%) had one chronic disease, and 69.9% suffered from
multiple chronic diseases. The average duration of illness was approx. 13 years (13.20;
SD = 11.72). There were slightly more women (53.3%) than men (46.6%) with chronic
conditions in the sample. On average, the respondents were 58.67 years old (SD = 16.63)
(Table 1).

Table 1. Sample characteristics HLS-GER 2 (n = 1086) 1.

Variable Proportion/Mean (SD) N

Age [min, max: 18–92] 58.67 (16.63) 1080
18–29 years 7.3 79
30–45 years 15.3 165
46–64 years 36.1 390

65 years and older 41.3 446

Illness duration [min, max: 0–82] 13.20 (11.72) 1066
less than one year 2.4 26

1–5 years 28.6 305
6–10 years 11.3 121
>10 years 57.6 614

Number of chronic diseases [min, max: 1–12] 1086
one 30.1 327

more than one 69.9 759

Gender 1084
male 46.7 506

female 53.3 578
1 Weighted sample based on the population structure of the German Microcensus 2018 adjusting for gender, age,
population density, state, and education.

In addition to health literacy, the HLS-GER 2 also took a closer look at some aspects
of health information behavior. Among other things, the questions covered interest in
and motivation for dealing with health information, preferred sources of information, and
experiences with these sources in understanding information (for more details see [42]).
For the present analysis, the HLS-GER 2 findings were used and analyzed specifically for
people with chronic illness. One main focus of the analysis is on stratification by duration
of illness.

Furthermore, data were analyzed from a total of seven focus group discussions
conducted between November 2017 and February 2018 on the perspectives and experiences
of people with chronic illness in managing health information [43]. The focus groups
were made up of five randomly composed patient groups (individuals with HIV/AIDS,
tumor diseases, cardiovascular diseases, chronic pain, and rare chronic diseases). Contact
was established through self-help facilities [45]. The members of two other focus group
discussions were recruited by a survey institute and were individually assigned to a group.
The participants in these focus groups were also chronically ill or were relatives of a
chronically ill person (Table 2).

Each focus group consisted of four to nine discussants. A total of 41 people partic-
ipated in the discussions, which were structured thematically and followed a guideline
focusing on four thematic complexes derived from empirical findings on health informa-
tion management of the German population [15]: (1) Understanding of health literacy;
(2) significance and use of different health information sources as well as experiences made

45



Int. J. Environ. Res. Public Health 2021, 18, 13185

with health information management in different sources; (3) challenges in information
management during the course of illness; (4) suggestions for improving health information
and facilitating information management. The discussions lasted 90–120 min. Each par-
ticipant consented to the discussions being recorded, transcribed, and anonymized. For
the subsequent analysis, the data were sequenced and coded according to the topic. In
addition, code trees were created. The codes, which were mainly derived from the data
material (in vivo codes) [46], were then arranged in an organizational structure based on
a first rough interpretation of the data. In a next step, the respective text segments were
matched and then analyzed in detail. At the same time, the classification structure already
developed was reviewed and modified where necessary.

Table 2. Characteristics of the focus group participants (n = 41).

Variable Proportion/Mean (SD) N

Focus group participants 41
FG1 AIDS 4

FG2 chronic pain 7
FG3 colon cancer 5

FG4 chronic ischemic heart disease 4
FG5 rare chronic illnesses 4

FG6 mixed group by survey institute 8
FG7 mixed group by survey institute 9

Age [min, max: 27–83] 58.34 (14.83) 38

Gender 41
male 56.1 23

female 43.9 18

3. Results
3.1. Interest in Health Information

Overall, people with chronic illness are highly interested in information on health
and illness. According to the HLS-GER 2, more than 82% of the respondents with chronic
conditions agreed with the statement that they wanted to know everything about their
health. Only 18% could not identify with this statement [42]. A differentiated analysis
according to the duration of chronic illness showed that interest in health information is
lower in the first year following diagnosis, at 72.6%, but increases to up to 90.9% as the
condition progresses. After having lived with the disease for more than 10 years, interest
declines again, but is still higher than in the first year after diagnosis (Figure 1).
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This tendency is also reflected by the focus groups, which also reported a greater inter-
est in health information as the duration of illness increased. The participants emphasized
that they experienced a crisis at the beginning of their illness and had to deal with the
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shock of the diagnosis, along with the resulting disruption of their previous reality (see
also [47,48]). Therefore, their interest in extensive professional information was limited at
this stage.

“The patient is already ill and must first cope with the disease and is then bombarded with
specialist information (.), which has nothing to do with the individual patient.” (FG 4)

The last sentence is particularly noteworthy, because it shows that the capacity of
people with chronic illness to absorb information at the time of diagnosis is limited. More-
over, the information received appears to be focused on specialist or medical textbook
information that does not consider the patient’s individual situation and the psychological
and social stress of receiving a diagnosis.

Only when the shock of the diagnosis has lessened and there is hope of a return to
normality, patients begin to take a greater and more active interest in information. At the
same time, the desire for further information grows successively with an increase in the
duration of the disease:

“Yes definitely. Dealing (with health information) has become the central focus of my life.
Every bit of information and every source is checked over and over.” (FG 7)

Moreover, not only how often, but also in which manner people search information
seems to change with longer illness duration:

“I would say it has become more intense, more positive, much more targeted. So not
taking in everything anymore, but really only targeted.” (FG 2)

The quotes make clear that the management of health-related information is not only
gaining in importance and scope, but is gradually becoming an integral part of life because
every piece of information found, and every source of information used, is thoroughly and
critically examined. The resulting difficulties for information management and especially
for accessing and appraising information will be considered in the following.

3.2. Health Literacy among People with Chronic Illness

People with chronic illness are particularly dependent on health information and also
on adequate health literacy, i.e., the ability to manage health information. However, the
data of the HLS-GER 2 study show that almost two thirds (62.3%) of the people with chronic
illness have difficulties with information management and thus show low health literacy
levels. Especially appraising health information is particularly challenging. Overall, 76.4%
of people with chronic illness have difficulties in this area. However, accessing information
also poses challenges. More than half (51.8%) of the respondents with chronic illness report
difficulties here [42]. This is also reflected in the focus groups, where the assessment of
information is also seen as very challenging.

“So, judging I sometimes find difficult because there is always this opinion and that
opinion (...) That’s why it is sometimes really hard to judge what’s good for me and not
and what I should do now.” (FG 1)

As the quote shows, difficulties arise from the amount of different information, but
also the different quality of information causes uncertainty and requires critical judgment.

“I don’t need to read this page any further, because it is all about selling me something.
You have to be very careful.” (FG 2)

Similar to the interest in health information being highest at 6–10 years of illness
duration, accessing and appraising information is also most difficult at this stage. Overall,
60.8% of the people with a chronic illness lasting 6–10 years have problems finding appro-
priate information, and 85.1% consider it challenging to appraise the information they find.
These values are significantly higher than those for chronically ill people with a shorter
duration of illness. Of those who have been chronically ill for less than a year, 53.7% report
difficulties in finding and 62.7% in appraising health information. Of those having a chronic
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disease for 1–5 years, 49.7% consider it challenging to find health information and 76.3% to
appraise them.

3.3. Preferred Sources of Information

When asked which sources of information they prefer, people with chronic illness
show a clear preference for information from doctors (Figure 2). For 80.4% of the respon-
dents with chronic illness interviewed in the HLS-GER 2, primary care physicians are
the most important source of health information, while just under half (47.5%) prefer
medical specialists. The great importance of physicians as a source of information is also
expressed in the focus groups. This is explained by the high level of trust placed in physi-
cians. Information from physicians is predominantly regarded as credible, reliable and of
high quality.
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At 39.2%, the Internet ranks third in the hierarchy of preferred sources of information
for people with chronic illness, behind general practitioners and specialists. According to
the focus groups, it is mostly used to obtain an initial overview of the symptoms, effects,
and treatment options.

“So, I am very much googling and very often on Wikipedia. If a clinical picture comes
up somewhere that affects not only me but also my family (. . . ). When mom has a weird
cough, I’m already looking, what could it be?” (FG 1)

At the same time, the Internet is used as a means of reassurance:

“When I was diagnosed, when the doctor told me what I had, I got on the Internet and
researched what it meant. She did tell me a few things (. . . ), but then I got more detailed
information from the Internet.” (FG 5)

This quote shows that the Internet also serves as a supplementary source of informa-
tion that allows patients to search for more in-depth or reassuring information before and
after visiting the doctor. The search for structured and qualified information, as well as the
need for emotional support and opportunities for exchange, are cited as further motives
for using the Internet.
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Pharmacies also play an important role in providing information. A quarter (25.4%)
of people with chronic illness surveyed in the HLS-GER 2 used information provided
by pharmacies. Pharmacists are the first point of contact for questions about the patient
information leaflet, which more than half of the people with chronic illness surveyed
in HLS-GER 2 (58.8%) found difficult to understand [42], as well as for questions about
effects, tolerability, and interaction with other medications, and especially for complex
medication regimes.

“If I am prescribed something new, because I receive medication from different doctors,
then (...) the pharmacy is my point of contact to find out if the medications are all
compatible (...) And I have a really competent pharmacy (...) that checks the medications
against each other.” (FG 2)

This quote shows that the role of the pharmacy as a hub of information is particularly
valued. It bundles information obtained elsewhere and checks prescribed medications for
compatibility or adverse side effects.

Approximately one-fifth (22.3%) of people with chronic illness prefer to obtain infor-
mation from family members. The focus groups show that they pave the way for access to
health information and are also important for people with chronic illness in further man-
aging information, since they explain things that have been misunderstood and provide
support in understanding information.

“Yes, then I show it to my sons, and they tell me what it means. I don’t understand
everything, and they explain it to me.” (FG 2)

The family plays a particularly important role in classifying, assessing, and processing
health information, and is perceived overall as a trustworthy and helpful complementary
support for information management.

As with the interest in health information, individual sources of health information
are assigned varying degrees of relevance depending on the illness duration (Figure 2).
According to the HLS GER 2, doctors and pharmacists become more important the longer
the illness lasts. During the first year, especially the Internet and family members seem
to be the most important sources of information for people with chronic illness. It can
be assumed that emotionally overcoming the acute crisis and the shock of diagnosis
is the motivation behind the search for information, which makes detailed specialist
information of secondary importance. According to the focus groups, sharing information
among the family or searching online for the experiences of people with chronic illness is
helpful to better understand their own situation, alleviate fears and overcome the shock of
their diagnosis.

3.4. Experience in Searching for and Dealing with Health Information

People with chronic illness are usually very experienced in dealing with health infor-
mation from the sources mentioned here. Four overarching themes emerge that are key
in choosing these individual sources. These include trust in the source and the perceived
competence, the time available and the comprehensibility of the information. If people
with chronic illness are dissatisfied with any of these factors, they often continue to search
for and use other sources of information.

3.4.1. Trust and Competence

Trust is a basic prerequisite for the use of certain information sources. Overall, physi-
cians enjoy a high degree of trust, but do not always succeed in providing their patients
with the information they desire. In the HLS-GER 2, 29.6% of people with chronic illness re-
port significant difficulty in obtaining the exact information they need from their doctor [42].
Participants in the focus groups confirm this and emphasize how much this undermines
their trust in competence because they believe trust is the most important prerequisite for a
functioning doctor–patient relationship. People with rare chronic diseases especially, or
those with symptoms that are difficult to diagnose, tell of numerous experiences where
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they received less than satisfactory information. This often leads to annoyance, confusion,
uncertainty, and results in serious consequences for using health information sources:

“You start to search around when you feel uncertain and don’t know what to do and
reach a point where you just feel so alone, and that’s when something has to happen. You
either begin to look for other doctors or whatever.” (FG 7)

Trust usually begins to erode when a patient starts to doubt the competence surround-
ing information, which is perceived to be unsatisfactory from a user perspective. This often
leads to a search for further information, usually on the Internet, or a change of doctor
is considered.

While physicians enjoy a high level of trust as sources of information, much of the
information found on the Internet is regarded with skepticism. This skepticism results
from the amount of contradictory and interest-driven information available on the Internet,
which places high demands on information search and assessment. According to the
HLS-GER 2, 83.5% of people with chronic illness consider it difficult or very difficult to
assess the trustworthiness and reliability of digital information. A further 63.2% have
difficulty in finding the exact information they are searching for on the Internet [42], which
is also confirmed by the focus groups.

“When you search for such and such on the Internet, the first things that always appear
are the worst things you could have, and that’s more unsettling than it is reassuring.
That’s why it’s better to go to the doctor.” (FG 6)

This clearly shows that searching for information on the Internet is not only time-
consuming, but also frustrating and unsettling due to the large amount of unreliable and
low-quality information.

The family also plays an important role in this context. They are greatly trusted as a
source of support and advice when uncertainty and confusion arise related to information
management. To some extent, the family also assumes a protective function.

“My daughter always says: Stay away from the Internet, go to the doctor instead. If you
Google, you’ll be dead in six months.” (FG 6)

As the quote shows, this also implies that it may not be advisable to use certain
information sources.

The level of trust in individual sources of information fluctuates with an increase in
the duration of an illness and the accumulation of experience with managing information
and various information sources. Overall, the attitude toward information becomes more
critical and the trustworthiness of individual sources of information is questioned more
closely as a result. In the first year following their diagnosis, 69.1% of people with chronic
illness find it difficult to assess the trustworthiness of digital information, in contrast to
89.5% of respondents with an illness lasting 6–10 years. Focus groups emphasize that this
not only applies to digital information, but also to how they behave as patients.

“And then his (the physician’s) statements need to be checked. And I do check them now
but didn’t ten years ago.” (FG 5)

As this quote demonstrates, attitudes and actions regarding established and trusted
sources of information (in this case doctors) change with an increase in the duration
of illness.

3.4.2. Time

In addition to trust, the time available to manage information plays an important
role. According to the HLS-GER 2, 49.4% of respondents with chronic illness state that
obtaining enough consultation time is the most difficult aspect of interaction with their
physicians [42].

“But that’s just chop-chop: waiting three hours for five minutes, then you have a piece of
paper in your hand with a medication and then you leave.” (FG 2)
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To address this, many patients develop targeted strategies to effectively use the narrow
timeframe available.

“They don’t have any time. That’s why I (. . . ) wrote down my questions beforehand, so
I knew what to ask. But I still don’t have the feeling that I know everything I should,
because they just didn’t take any time with me.” (FG 6)

However, these strategies do not always produce the desired results for people with
chronic illness. Some have shared their experiences concerning physicians who make ironic
comments about their efforts and whose approaches are less than constructive. Actively
seeking information is therefore often perceived as negative.

“And then you’re considered the worst kind of patient if you’ve done your research
beforehand! And oh brother, we’ve all gone through that at least once. When you already
know a few things and go to the doctor—forget it, not a chance.” (FG 7)

Experiences like these encourage people with chronic illness to adopt traditional,
passive patient behavior and to forgo active participation, including requesting information.
This also corresponds to the results of the HLS-GER 2, in which 34.7% of people with chronic
illness assess communicating their personal views or ideas to their physician as (very)
difficult. Nearly one-third (32.1%) find it difficult to participate in decisions that affect their
own health [42].

According to the focus groups, frequently long waiting periods for an appointment
and very brief consultation periods that leave little time for questions or further information
limit the opportunity for more participation and co-production. These issues often lead to
annoyance, which in turn leads to the search for information elsewhere.

The focus groups point out that a positive aspect of online searches is that they can
take place any time and without an appointment. In addition, such searches are not
limited to a certain timeframe and can be carried out until the desired information has
been found. However, Internet searches can quickly become very time-consuming, since
the information must be filtered out from a large number of search results. Searches also
do not usually lead directly to the information sought.

“But then one page leads to another page and another and there’s more and more informa-
tion (...) and you continue reading and suddenly there are 1000 tabs open and at the end
you’re just confused.” (FG 7)

This quote also shows that it is not only the abundance of information that makes
searching difficult, but also the fragmentation of information or the lack of user-friendly
guidance systems and navigation aids through digital space that causes disorientation.

Regarding the illness duration, the first year following the diagnosis is also particularly
challenging here. As Figure 3 shows, people with chronic illness find it by far the most
difficult during this phase to obtain sufficient consultation time with their physician.
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3.4.3. Comprehensibility of Information and Communication

Communication that is easily comprehensible is another important criterion in choos-
ing the medium of information. However, problems frequently arise here, as well. Almost
half of the HLS-GER 2 respondents with chronic illness did not understand explanations
given by a health professional at least once in the last 12 months. Difficulties in comprehen-
sion occur most frequently in communication with doctors. Overall, 31.4% report problems
in understanding explanations by their specialists and 13.7% by their general practitioners
(Figure 4). This is in line with the 47.2% of people with chronic illness who assess it as
(very) difficult to understand the terms used by their doctors [42].
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Focus groups also frequently criticize the communication with physicians. Despite
positive developments, focus group participants claim that doctors still express themselves
too abstractly and use too many medical terms.

“I once had a doctor, an orthopedist. The receptionist was there during the examination.
The doctor just rattled off something in Latin, went out and then the receptionist said:
Okay, I’ll translate for you, you probably didn’t understand anything.” (FG 7)

Some even suspect that this mode of communication is intentional to ensure pa-
tient compliance.

“We’re not supposed to understand, that’s why they also use the Latin medical terms.
Patients are kept in the dark so they can’t raise any objections or take matters into their
own hands, which could be considered contra-productive (...).” (FG 3)

Taking the illness duration into consideration shows that difficulties in comprehension
tend to decrease over time. While 57.7% report difficulties in understanding during the
first year of diagnosis, this proportion is much lower at 46.4% among respondents with
an illness of longer than 10 years. The results of the focus groups provide a possible
explanation for this.
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“When my doctor or a specialist now throws around a medical term, I immediately say:
What does that mean? If I don’t know something, I ask, but there are also people who are
too afraid or shy to ask questions.” (FG 6)

According to the focus groups, people with chronic illness grow into an active role as
patients over time, ask more explicitly for comprehensible information, ask questions if
they have not understood something correctly and want to be involved in decisions. At
the same time, this is perceived as difficult because it requires a departure from traditional
notions of the patient role, which, as previously mentioned, demands a great deal of effort
because it is not supported by all physicians. This is the reason why focus groups advocate
for more person-centered care, more sensitive communication, and a more perceptive style
of interaction.

4. Discussion

The aim of the article was to generate in-depth knowledge about how people with
chronic illness deal with information and information management. To this end, quantita-
tive and qualitative data on information use were analyzed to examine interest in health
information, preferred sources of information as well as experiences and challenges with
information management.

The results show that people with chronic illness have a great interest in health infor-
mation and are for the most part quite active in searching for and requesting information.
However, this appears to be linked to the duration of chronic illness. In the first year after
diagnosis, people with chronic illness usually find it difficult to deal with health and illness
information, because they have to overcome the shock of the diagnosis and often find
themselves in an acute crisis situation [48]. With an increase in the duration of illness, they
become more interested in information, ask more specific and in-depth questions, and
engage more intensively with illness and health information [48,49]. At the same time, they
perceive information management to be more difficult and their health literacy is declining.
This is surprising, because it could be assumed that a gain in competence would occur
through the accumulation of experience. However, another interpretation is also possible.
Precisely because people with chronic illness deal with information more intensively, they
might assess the difficulties associated with information management more realistically
and more critically—especially in terms of coping with the challenges associated with the
abundance of information, such as finding the right information and being able to assess
how reliable and trustworthy it is. This is not only critical for health information behavior,
but also for disease management and care, as shown by studies on the effects of low health
literacy and associated difficulties in information management [42,44]. This must be taken
into consideration, as well as that the need for information varies depending on the stage
of the disease and that not every time is the right time to provide it. As the results confirm,
receptiveness to information is limited immediately following diagnosis and in times of
crisis [48], yet information is often provided exactly during such periods. Therefore, it is
important to support people with chronic illness through trajectory-oriented information
management that takes into account the ever-changing need for new information during
the course of the disease while remaining centered on the patient and on equal footing
with them [10,11,49].

At the same time, the results also show that people with chronic illness consistently
use very different sources of information, and prefer their information orally as opposed
to in writing. This is often overlooked in the current discussion, which focuses primarily
on written information and ways to improve it, and frequently targets a single source of
information [50]. However, in our view, it is important to pay more attention to the mix
and interplay of sources—especially from an intervention point of view, because according
to our results, some sources of information, such as the Internet, serve especially to reassure
patients who use it as a form of support.

The results show that physicians are the most important source of information; a
number of other studies have also come to this conclusion [22,23,51]. This corresponds to
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the high status and social position doctors still enjoy in many countries, especially in Ger-
many [52]. Both of these factors explain why, from the perspective of people with chronic
illness, physicians are the first point of contact when seeking health information, and enjoy
a high level of trust as a reliable and high-quality source of such information [25,31,34,53].

However, our analysis also points to the growing relevance of other sources of infor-
mation in Germany—most notably the Internet [22,54–56]. A few years ago, the Internet
was in fourth or fifth place on the list of popular information sources in Germany [15,56,57],
but is now in second place after physicians [22,23] as a supplementary source of medical
information, and becomes even more important when the trust between doctor and patient
begins to erode. This is a curious finding, given the lagging development of digitalization
in Germany [58,59].

As the focus group discussions specifically suggest, this is due in many cases to misgiv-
ings, confusion, and the resulting criticism of the communication and interaction with doc-
tors, especially the lack of consultation time. Other studies confirm this finding [31,37,60].
Compared internationally, the number of physician consultations in Germany is much
higher than in other countries, but also significantly shorter, which means that only a
limited timeframe for in-depth information is available [61,62]. An adequate consultation
period is especially important for people with chronic illness to communicate their wishes
and views, and to participate actively and co-productively in their own treatment and care.
According to the results of this study, however, a large number of people with chronic
illness are unable to do so; this shows that the call for longer consultation periods and
structural changes that has become louder over the years is still relevant [63,64]. This also
applies to the communication with doctors. It has improved, as the results of this study
show, but is relatively insignificant in everyday life, is usually from a purely medical point
of view and is often incomprehensible, too complicated in terms of language, and too little
geared to the problems and preferences of patients [42,65]. Improving the communication
and interaction skills of physicians, as is currently being discussed in Germany [66], is
therefore a high priority from the perspective of people with chronic illness.

In addition, as was repeatedly emphasized in the focus group discussions, the shift
toward informed and critical patients is often met with rejection on the part of physicians.
This often leads to a loss of trust and is the reason why people with chronic illness begin
to ‘shop around’ and consult other sources of information—whether for reassurance or
in the search for reliable information [49,60,67]. The Internet, but also the family, assume
particular importance, especially during the initial stage of an illness. As other studies also
show [31,67], both are a relevant source, especially in the search for emotional support and
peer-to-peer exchanges. This underscores how important it is to improve the competences
and skills of doctors.

However, using digital information is not easy. Finding the right health information
among so much contradictory information on the Internet is difficult and time-consuming,
as is distinguishing reliable information from the abundance of false information available.
This is confirmed by the recent data on the population’s digital health literacy [42,44,68–71].
Therefore, bundling tailored, evidence-based, comprehensible information on the Internet
and creating information-related guidance systems is especially important for people
with chronic illness and their individual information needs that constantly change over
time. Initial efforts to this end, such as the creation of information portals, can already
be observed in several countries such as Germany (www.gesund.bund.de, accessed on
13 December 2021), England (www.nhs.uk, accessed on 13 December 2021), Denmark
(www.sundhed.dk, accessed on 13 December 2021) or Australia (www.healthdirect.gov.au,
accessed on 13 December 2021). However, these services are usually not yet tailored to the
specific needs of people with chronic illness and are not automatically available to users,
but must be accessed independently. Improving this by shifting pull into push could give
people with chronic illness the ability to face the challenges of personal responsibility and
self-management that is expected of them at each stage of their disease to cope with their
illness, as well as the difficulties that arise in managing the related information.
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5. Limitations

There is a lack of findings that shed light on information management and the expe-
rience of using different health information sources from the perspective of people with
chronic illness, especially in Germany. By using a mixed-methods approach, findings are
now available based on an extensive database. However, there are also limitations; al-
though the two surveys are closely linked, as they belong to a series of studies that build on
each other starting in 2016 with the first German Health Literacy Survey (HLS-GER 1) [15],
it must be taken into account that they are still two independent samples. In addition,
the present study examines the importance of the duration of illness, but not the age of
participants in regard to information use and information management. However, it can be
assumed that age plays an important role, especially for the preference for digital informa-
tion sources. A similar limitation must be made regarding other socio-demographic and
socio-economic determinants that have already been found to be significant for information
behavior as well as for health literacy in people with chronic illness [16,18]. This should
also be taken into account when interpreting the results and should be examined in more
detail in future analyses.

6. Conclusions

Overall, the results of the study provide important starting points for intervention
development and illustrate that too little attention has been paid to the perspective of
people with chronic illness. This applies not only to the provision and communication of
health-related information but also to research on health information behavior and health
literacy. More attention should be paid to the patient view in both of these cases. In order to
support people with chronic illness in their health information management, the following
starting points can be summarized from the previous results:

• Establish a trajectory-oriented information management that takes into account the
ever-changing needs of people with chronic illness.

• Consider the mix of different information sources and, in addition to improving
written information, pay particular attention to oral information and communication
with health professionals.

• In doing so, foster the necessary structural changes and anchor skills and compe-
tencies required for information provision in the education and training of health
care professionals.

• Establish special guidance systems and navigation aids for people with chronic illness
that make it easier to find and use health information along the entire illness trajectory
and thereby increasing health literacy.
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Abstract: Research evidence shows that health literacy development is a key factor influencing
non-communicable diseases care and patient outcomes. Healthcare professionals with strong health
literacy skills are essential for providing quality care. We aimed to report the validation testing of the
Health Literacy Questionnaire (HLQ) among health professional students in Nepal. A cross-sectional
study was conducted with 419 health sciences students using the HLQ in Nepal. Validation testing
and reporting were conducted using five sources outlined by ‘the 2014 Standards for Educational
and Psychological Testing’. The average difficulty was lowest (17.4%) for Scale 4. Social support for
health, and highest (51.9%) for Scale 6. Ability to actively engage with healthcare providers. One factor
Confirmatory Factor Analysis (CFA) model showed a good fit for Scale 2, Scale 7 and Scale 9 and
a reasonable fit for Scale 3 and Scale 4. The restricted nine-factor CFA model showed a satisfactory
level of fit. The use of HLQ is seen to be meaningful in Nepal and warrants translation into native
Nepali and other dominant local languages with careful consideration of cultural appropriateness
using cognitive interviews.

Keywords: health literacy development; health literacy questionnaire (HLQ); health literacy
measurement; non-native English users; Nepal; Standards for Educational and Psychological Testing;
university students; validation study

1. Introduction

Health literacy is a multidimensional concept that encompasses an individual’s, a
family’s or a community’s knowledge, confidence and comfort (which accumulate through
daily activities, social interactions and across generations) to access, understand, appraise,
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remember and use information about health and healthcare [1]. Heath literacy responsive-
ness describes the way in which policies, services, environments and providers make health
information and healthcare available and accessible to people with different health literacy
strengths, needs and preferences [2]. Environments, including clinical environments, enable
health literacy development to increase the knowledge, confidence and comfort of individ-
uals and communities to manage their health and make a healthy choice the easy choice [1].
In the past 20 years, health literacy research has been largely correlational, where causal
links are difficult to determine between health literacy and specific health behaviours or
health outcomes [3]. However, recent longitudinal and intervention research is providing
increasing evidence that health literacy is a determinant of health outcomes [4–8]. These
studies are predominantly from upper-middle- and high-income countries. Hence, there is
a dearth of evidence from low-income countries about health literacy and health outcomes.
In countries where health systems are under-resourced, an in-depth and nuanced under-
standing of the local health literacy strengths, needs and preferences of communities using a
multidimensional health literacy questionnaire could be an effective way of matching needs
to resources to maximize the utilization of available healthcare resources for improving
population health outcomes. In an age of technology and swift exchange of information via
digital platforms, it can be challenging for people to manage the quantity of information
(and misinformation) and understand and use the information for immediate decision
making and future wellbeing. The health literacy responsiveness of healthcare services
and providers to local needs is of the utmost importance to facilitate people’s access to and
understanding of health information and to support their capacity to use information and
services effectively to make appropriate health decisions [2,9–11].

Understanding the health literacy strengths, needs and preferences of individuals,
communities and populations has proven useful to support healthcare providers to respond
to the needs of the people they serve [12–14]. Recently, research has expanded to include
measurement of the health literacy of healthcare professionals and of students of the
healthcare professions in efforts to increase their awareness and knowledge of health
literacy [15–17]. If healthcare professionals themselves have health literacy needs, then
this can hinder their abilities to support their patients. In an era that has a strong focus
on patient-centred care, it becomes critical that healthcare professionals understand and
can detect, accommodate and respond appropriately to the health literacy diversity of
their communities [18–20]. The measurement of the health literacy strengths, needs and
preferences of students studying the health professions enables early support for students’
own health literacy and helps to identify and address gaps in the curriculum for their health
literacy training for their future roles as healthcare professionals [15,21]. There is a growing
consensus that health sciences education curricula should not only focus on producing
graduates that are able to identify people with low health literacy but also equip them with
skills to engage with their patients in a fair and equitable manner [22]. Interprofessional
education in health sciences is considered a potential mechanism for improving the health
literacy of students [23].

The World Health Organization (WHO) Shanghai Declaration holds health literacy
as one of the three pillars of health promotion to achieve sustainable health development
by 2030 [24], and several countries have now incorporated health literacy into national
health policy [25]. A challenge for health literacy-related policy is the generation of health
literacy data that provide clear evidence on what stakeholders need to do in order to enact
and deliver on health policies that improve health. Evidence is generated from specific
instruments to measure health literacy and these range from tests of functional health
literacy (reading, numeracy and comprehension) developed for clinical purposes [26–28] to
self-report instruments that measure the multidimensional nature of the construct of health
literacy [29,30].

Research about the properties of instruments is important to help researchers and
policymakers understand which instruments are useful for intended decision-making
purposes (e.g., community health initiatives, and national policy). Assumptions underlying
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the use of a measurement instrument in contexts that are different from that in which it
was developed include that the instrument will measure the same construct in the same
way across contexts, despite cultural, linguistic or other differences [31].

Nepal is classified amongst the least developed countries by the United Nations. The
life expectancy at birth in Nepal is 68 years. The country’s population is 26.4 million, with
83% living in rural areas. One-fourth of the population lives below the poverty line and
the adult literacy rate is 66%; however, the literacy rate in females is lower, at 57%. The
doctor to population ratio in Nepal is 0.37/1000 people (as low as 0.008 in rural areas and
1.5/1000 people in the capital city). Individuals bear 55% of total healthcare expenditure as
out-of-pocket payments [32]. About two-thirds of healthcare in the acute sector is provided
by private hospitals. While Nepal still faces a burden of infectious diseases, it is struggling
with inadequate basic hygiene and sanitation, the burden of non-communicable diseases
(NCDs) is also on the rise. Health science students will increasingly find themselves
needing to provide and communicate information to patients about health conditions that
show no visible signs or symptoms until well established. Challenges associated with the
prevention and control of NCDs can be numerous and health literacy development is now
a recognized factor influencing NCD outcomes [1].

There is little research about health literacy in Nepal and there is a dearth of literature
about the health literacy needs of the people of Nepal [33]. Even though Nepali is the
official spoken language for all 125 ethnic groups in Nepal, there are 123 spoken languages
registered in Nepal [32]. Health sciences education is conducted completely in English,
which is the academic language used in all universities in Nepal. These students are likely to
work in both community health and clinical settings after graduating from their university
studies. The professional working language amongst doctors in Nepal is also English.

Rationale

The Health Literacy Questionnaire (HLQ) was developed by Osborne et al. in Aus-
tralia using a validity-driven approach [30,34]. The nine domains of the HLQ are de-
signed to measure the experiences people have when they engage in understanding,
accessing and using health information and health services. In its development context,
the HLQ was found to have strong construct validity, reliability and acceptability to
clients and clinicians [30,35] and confirmatory factor analysis (CFA) has found that the
items and scales in HLQ translations tend to behave in comparable ways to the English-
language HLQ [36–39], even among disparate groups in low-resource settings [40–42]. HLQ
data are used in pre-post evaluations and to develop profiles of health literacy strengths
and needs to describe the health literacy of individuals and whole populations [12,43].
These health literacy profiles can be used within the Ophelia (Optimising Health Lit-
eracy and Access) process to inform community co-design initiatives to build interven-
tions that are fit for purpose and appropriate to specific health literacy needs in specific
contexts [4,12,15,30,37,44–48]. Although the HLQ has been translated to Nepali, this study
used the original English HLQ for assessing the health literacy of the health science stu-
dents [30] because English is the official language of instruction in health sciences education
and for communication between professionals in universities in Nepal.

This paper reports validity evidence from a secondary analysis of data collected from
Nepalese university health science students [15]. This paper aims to evaluate the validity
of the data from the English HLQ for the purpose of assessing the health literacy strengths
and needs of a population of health science students in a university in Nepal.

2. Materials and Methods
2.1. The Study Setting and the Population

This study was conducted on university students enrolled for undergraduate and
postgraduate studies at the largest health sciences university in Nepal. The university offers
education through a community-based curriculum and students enrolled are from Nepal
and India. All students enrolled at the university with undergraduate and postgraduate
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health sciences degrees were eligible for recruitment in the study. Any students taking
courses/training that did not lead to a university degree were excluded.

2.2. The Health Literacy Questionnaire (HLQ)

The HLQ is a tool with strong psychometric properties [30] that was developed
in Australia through consultation with community members, health practitioners and
policymakers. The HLQ is widely used around the world and has undergone psychometric
evaluation in a variety of contexts, including in university student settings [49].

There are 44 items across nine scales in the HLQ with each scale measuring a distinct
element of health literacy construct, both conceptually and psychometrically [30]. The
scales are:

1. Feeling understood and supported by healthcare providers (4 items);
2. Having sufficient information to manage my health (4 items);
3. Actively managing my health (5 items);
4. Social support for health (5 items);
5. Appraisal of health information (5 items);
6. Ability to actively engage with healthcare providers (5 items);
7. Navigating the healthcare system (6 items);
8. Ability to find good health information (5 items);
9. Understanding health information well enough to know what to do (5 items).

The HLQ measures the scores in a 4-point Likert-type response (Strongly disagree,
Disagree, Agree, and Strongly agree) for the first five scales, later referred to as Part 1 scales.
There is a 5-point response for the latter four scales, where the items ask about the difficulty
in undertaking a task (ranging from Cannot do to Very easy), later referred to as Part
2 scales. Measurement with the HLQ results in 9 scale scores that form profiles of health
literacy strengths and needs.

In this study, HLQ data will be interpreted according to the item intents of the 44 HLQ
items and the high and low descriptors of the nine HLQ domains [30,47]. The HLQ scores
will be used to create profiles of health literacy strengths and needs of the health science
students to inform the development of health literacy initiatives.

2.3. Theoretical Framework

Questionnaire adaptation and translation methods usually include validity testing
methods to confirm or refute conceptual and measurement equivalence across languages
and cultures [47]. Validation is defined by the 2014 Standards for Educational and Psy-
chological Testing (the Standards) as the process of ‘ . . . accumulating relevant evidence
to provide a sound scientific basis for the proposed score interpretations’ [50]. Validity is
the extent to which evidence and the theory of the construct being measured support the
proposed interpretation and use of an instrument’s scores [51,52]. Validity testing is akin to
hypothesis testing: first, state the proposed interpretation and use of scores (an interpretive
argument); then, evaluate existing evidence or collect new evidence to determine the extent
to which the evidence supports the interpretive argument [47,53]. The Standards describes
the need for evidence-based on five sources: test content; the response processes of respon-
dents and users; the internal structure of the measurement instrument; relations to other
variables; and the consequences of testing (as related to a source of invalidities such as
construct under-representation or construct-irrelevant variance) [51]. These five sources
of evidence rely on qualitative and quantitative research methods to generate evidence to
establish if and how respondents understand and engage with the content and concepts of
an instrument; the extent to which item inter-relationships conform to the intended con-
struct; the patterns of relationships of scores to other variables as predicted by the intended
construct; and the extent to which the intended consequences of testing are realized (and if
there are unintended consequences of testing, as related to validity) [47,51,52]. It is argued
that the use of contemporary validity testing frameworks improves the transparency of the
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evaluation of validity evidence, which supports other potential users of the measurement
instrument [31].

2.4. Sampling and Data Collection

A total of 700 students who were contactable through email and Facebook messages
were invited to the study between February and July 2015. Details on sampling and
recruitment can be found in a previously published paper [15]. All participants provided
their informed consent before they participated in the study. Ethical approval for this
research was obtained from the Human Participants Ethics Committee (2013/010790) of
the University of Auckland and the Institutional Review Committee (IRC430/014) at the B.
P. Koirala Institute of Health Sciences. A licence to administer the HLQ was obtained from
Deakin University, Australia.

This validation paper is a part of a published research study that explains the data
collection process in detail [15]. The decision to use an online version of HLQ was supported
by a study at the same university that showed that 92% of the students accessed the internet
every day [54].

Cognitive interviews (pre-testing) were conducted using the English HLQ among
10 university students and 5 researchers (including student educators) in order to explore
if the English HLQ required a linguistic or cultural adaptation. Information about the
comprehensibility of the questions, students’ understanding of questions and their reasons
for selecting their responses was collected. The interviews were recorded after taking
informed consent.

2.5. Data Analysis

Descriptive statistics and plots were used to examine the demographic characteristics
of the sample and, for each item, to examine the extent of missing data, the presence of
floor or ceiling effects, and the HLQ item distributions.

Initially, nine separate single-factor CFA models based on the items hypothesized to
measure each of the HLQ scales were fitted to the data without any additional residual
correlations (RCs) among the items. Following this, a highly restricted nine-factor CFA
model with neither residual correlations (RCs) among items nor cross-loading (XLs) of
items across scales was fitted to the data. Modification indices associated with models were
used to improve the model fit by adding RCs or XLs according to the following strategy:

1. Identify a single RC to add for each scale based on the greatest standardized expected
parameter change (SEPC) associated with each of the single-factor CFA models in the
case that the model did not fit according to the overall chi-square test.

2. Fit modified nine-factor CFA model, allowing correlations among factors and with
both (a) the RCs identified in step 1 added and (b) the single XLs from the restricted
nine-factor CFA model having largest SEPC for items 32 and 36.

3. Identify a single XL to add based on the greatest SEPC reported for the CFA model in
step 2 and refit a new unrestricted nine-factor CFA model including this XL.

4. Repeat step 3 adding a single XL iteratively to the new modified CFA model until
model fit is achieved (CFI ≥ 0.95 and RMSEA ≤ 0.05).

5. Remove any standardized target loadings (TLs), XLs or RCs that are close to zero
(TLs ≤ 0.10, RCs ≤ 0.05 in absolute value) from the final model.

All CFA models were fitted using the weighted least squares mean and variance
adjusted (WLSMV) estimator for ordinal data available in Mplus version 8.4. Goodness of
fit was reported using the overall model chi-square test, the comparative fit index (CFI),
the Tucker–Lewis index (TLI), and the root mean square error of approximation (RMSEA).

2.5.1. Test Content

Evidence for the development of the content of the HLQ items has been thoroughly
investigated in previous studies [30,55]. In this study, item difficulty was investigated as
an indicator of the extent to which respondents understood the content of each item. For
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each item of the HLQ, the difficulty level was measured, which describes how easy or
difficult it is for the respondents to score high. The difficulty level for Part 1 of the HLQ
(Scales 1–5) was calculated as the fraction of ‘disagree/strongly disagree’ responses as against
‘agree/strongly agree’. The difficulty level for Part 2 of the questionnaire (Scales 6–9) was
calculated as the fraction responding ‘cannot do or always difficult/usually difficult/sometimes
difficult’ against ‘usually easy/always easy’.

2.5.2. The Response Processes of Respondents and Users

Cognitive interviews with students and staff which examined the extent to which
respondents engaged with the concepts and meanings of the English-language items (i.e.,
evidence-based on response processes), according to the item intent descriptions provided
by the HLQ developers, were analysed using thematic analysis. Information was collected
on the comprehensibility of the questions, students’ understanding of questions and reasons
for selecting their responses.

2.5.3. The Internal Structure of the Measurement Instrument

Evidence based on the internal structure of the items and scales was examined through
a series of nine single-factor confirmatory factor analysis (CFA) models to investigate scale
homogeneity followed by a nine-factor CFA model to confirm that the hypothesized nine-
scale structure of the HLQ was a good fit to the data and investigate, by exploring possible
cross-loadings, whether each item was clearly associated with its hypothesized scale. The
CFA models were also used to investigate if the data collected in Nepal can be compared
with previous studies reporting factor structure for the HLQ [30,36,41] applied to this
Nepalese population.

2.5.4. Relations to Other Variables

The evidence for the relationship with the personal and sociodemographic charac-
teristics of the students are published elsewhere in 2019 [15]. In this paper, we present
an overview of the findings to the report as per ‘the Standards’. Cronbach’s alpha was
calculated for each of the one-factor models.

2.5.5. The Consequences of Testing

Discussions with university students and staff were used to investigate the conse-
quences of measurement with the HLQ—that is, to understand if the results of the study
reflected health literacy strengths and needs, as perceived by the health sciences students
and staff, and if the resulting health literacy profiles indicated areas in which meaningful,
implementable, and useful actions for health literacy development could be undertaken.

Discussions were held separately with students and teaching staff to examine the key
findings of the study. The focus of the discussions was on the HLQ scales with higher
and lower scores, as suggested by the participants. The discussions aimed to gather views
about the relevance and implications of the results for the study population.

3. Results

Cognitive testing and cultural adaptation revealed that all items of the HLQ were
understood well by the students and no changes were required.

A total of 419 students participated in the study. Over two-thirds of the participants
(68.3%) were between 15 and 19 years and over half of the participants were male students
(55.8%). About 62% of the participants had one parent who had completed university
education. A huge proportion of students were enrolled in an undergraduate course, with
61% of the participants studying medicine. The socio-demographic characteristics of the
study population along with the overall results of the study were published previously [15].

The Standards’ five sources of evidence framework was used to report the results of
the validity testing process.
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3.1. Evidence Based on the Content of the HLQ Items and Scales

The difficulty level for each HLQ item was assessed quantitatively for the survey
respondents. For Part 1, the lowest average difficulty level was 17.4% for Scale 4. Social
support for health and the highest difficulty level was 30.4% for Scale 2. Having sufficient
information to manage my health. At the item level, the lowest difficulty level observed was
6.9% for the item I feel I have good information about . . . and the highest difficulty level was
41.3% for the item I have all of the information I need . . . Both these extremes were part of
Scale 2. Having sufficient information to manage my health (Table 1).

Table 1. Difficulty level and psychometric properties of English HLQ among students in Nepal (Part
1 Scales 1–5).

Scale/Item n Difficulty
Level (%)

Average Item
Difficulty (%)

One-Factor CFA Nine-Factor CFA
(Unrestricted)

Factor
Loadings R2 Cronbach’s

Alpha
Factor

Loadings R2

Part 1: Scales 1–5: How strongly you disagree or agree with the following statements (strongly disagree/disagree/disagree/agree/strongly agree)

1. Feeling understood and supported by healthcare providers

I have at least one healthcare provider . . . 419 20.1

21.5

0.750 0.562

0.797

0.713 0.508

I have at least one healthcare provider . . . 419 24.8 0.851 0.724 0.799 0.638

I have the healthcare providers I need to help me . . . 419 18.6 0.709 0.503 0.224 0.658

I can rely on at least one . . . 419 22.4 0.790 0.624 0.889 0.791

Model fit (one-factor CFA) chi square = 55.839, p-value = 0, CFI = 0.971, TLI = 0.913, RMSEA = 0.253, SRMR = 0.033

2. Having sufficient information to manage my health

I feel I have good information about . . . 419 6.9

30.2

0.581 0.337

0.794

0.647 0.418

I have enough information to help me . . . 419 32.0 0.817 0.668 0.879 0.772

I am sure I have all the information I need . . . 419 40.8 0.838 0.702 0.823 0.677

I have all of the information I need . . . 419 41.3 0.886 0.785 0.829 0.687

Model fit (one-factor CFA) chi square = 1.924, p-value = 0.382, CFI = 1, TLI = 1, RMSEA = 0, SRMR = 0.007

3. Actively managing my health

I spend quite a lot of time actively . . . 419 33.4

22.4

0.699 0.488

0.786

0.639 0.408

I make plans for what I need to do . . . 419 22.4 0.810 0.657 0.792 0.627

Despite other things in my life, I make time to . . . 419 17.9 0.781 0.610 0.714 0.509

I set my own goals . . . 419 18.6 0.654 0.427 0.740 0.547

There are things that I do regularly . . . 419 19.8 0.735 0.540 0.773 0.598

Model fit (one-factor CFA) chi square = 11.446, p-value = 0.043, CFI = 0.996, TLI = 0.992, RMSEA = 0.055, SRMR = 0.017

4. Social support for health

I can get access to several people . . . 419 12.7

17.4

0.764 0.584

0.767

0.730 0.532

When I feel ill, the people . . . 419 25.3 0.541 0.292 0.613 0.375

If I need help, I have plenty of . . . 419 21.5 0.797 0.635 0.804 0.646

I have at least one person who can come to . . . 419 19.1 0.676 0.457 0.612 0.375

I have strong support from family . . . 419 8.6 0.749 0.561 0.677 0.459

Model fit (one-factor CFA) chi square = 15.692, p-value = 0.008, CFI = 0.992, TLI = 0.985, RMSEA = 0.071, SRMR = 0.02

5. Appraisal of health information

I compare health information . . . 419 18.4

22.6

0.681 0.464

0.738

0.622 0.387

When I see new information about health . . . 419 27.9 0.710 0.504 0.622 0.386

I always compare health information . . . 419 21.0 0.730 0.532 0.650 0.422

I know how to find out if the health information I
receive . . . * 419 19.6 0.605 0.366 - -

I ask healthcare providers about . . . 419 26.0 0.629 0.396 0.877 0.769

Model fit (one-factor CFA) chi square = 43.957, p-value = 0, CFI = 0.962, TLI = 0.923, RMSEA = 0.136, SRMR = 0.038

* target loadings dropped in unrestricted nine-factor CFA.

For Part 2, the lowest average difficulty level was 39.9% for Scale 9. Understand health
information well enough to know what to do and the highest difficulty level was 51.9% for Scale
6. Ability to actively engage with healthcare providers. At the item level, the lowest difficulty
level observed was 34.1% for the item Confidently fill in medical forms . . . from Scale 9.
Understand health information well enough to know what to do and the highest difficulty level
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was 58.0% for the item Make sure that healthcare providers . . . from Scale 6. Ability to actively
engage with health care providers (Table 2).

Table 2. Difficulty level and psychometric properties of English HLQ among students in Nepal
(Part 2, Scales 6–9).

Scale/Item n Difficulty
Level (%)

Average Item
Difficulty (%)

One-Factor CFA Nine-Factor CFA
(Unrestricted)

Factor
Loadings R2 Standardized

Cronbach’s Alpha
Factor

Loadings R2

Part 2: Scales 6–9: How easy or difficult the following tasks are for you to do now (cannot do or always difficult/usually difficult/sometimes difficult/usually
easy/always easy)

6. Ability to actively engage with health care providers

Make sure that healthcare providers . . . 419 58.0

51.9

0.748 0.560

0.881

0.762 0.580

Feel able to discuss your health . . . 419 48.9 0.840 0.705 0.824 0.680

Have good discussions about . . . 419 48.9 0.856 0.733 0.906 0.649

Discuss things with healthcare . . . 419 52.3 0.847 0.718 0.866 0.750

Ask healthcare providers questions . . . 419 51.6 0.815 0.664 0.315 0.698

Model fit (one-factor CFA) chi square = 36.357, p-value = 0, CFI = 0.992, TLI = 0.983, RMSEA = 0.122, SRMR = 0.018

7. Navigating the health care system

Find the right . . . 419 52.0

49.6

0.589 0.347

0.841

0.606 0.368

Get to see the healthcare providers you . . . * 419 50.8 0.695 0.484 - -

Decide which healthcare provider . . . 419 49.9 0.824 0.680 0.799 0.639

Make sure you find the right place . . . 419 45.1 0.821 0.675 0.865 0.748

Find out what healthcare services you are . . . 419 43.0 0.784 0.614 0.275 0.659

Work out what is the best . . . * 419 56.6 0.713 0.508 - -

Model fit (one-factor CFA) chi square = 14.696, p-value = 0.099, CFI = 0.998, TLI = 0.996, RMSEA = 0.039, SRMR = 0.015

8. Ability to find good health information

Find information about . . . 419 47.0

50.0

0.674 0.455

0.839

0.690 0.477

Find health information from several different . . . 419 55.4 0.798 0.637 0.783 0.612

Get information about health so you . . . 419 57.3 0.804 0.646 0.798 0.637

Get health information in . . . * 419 38.0 0.765 0.586 - -

Get health information . . . 419 52.3 0.795 0.632 0.820 0.672

Model fit (one-factor CFA) chi square = 32.792, p-value = 0, CFI = 0.988, TLI = 0.976, RMSEA = 0.115, SRMR = 0.023

9. Understand health information well enough to know what to do

Confidently fill in medical forms . . . 419 34.1

39.9

0.662 0.438

0.823

0.738 0.545

Accurately follow instructions . . . 419 50.6 0.600 0.360 0.685 0.469

Read and understand . . . 419 35.1 0.732 0.536 0.784 0.614

Read and understand all the . . . 419 39.6 0.738 0.545 0.744 0.554

Understand what healthcare providers . . . 419 40.1 0.738 0.545 0.824 0.679

Model fit (one-factor CFA) chi square = 9.986, p-value = 0.0756, CFI = 0.993, TLI = 0.985, RMSEA = 0.049, SRMR = 0.018

Model fit (nine-factor CFA) chi square = 1684.947, p-value = 0.0000, CFI = 0.959, TLI = 0.955, RMSEA = 0.048, SRMR = 0.049

* target loadings dropped in unrestricted nine-factor CFA.

3.2. Evidence Based on the Response Processes of HLQ Respondents

In-depth cognitive interviews were conducted with 10 students and 5 teaching staff in
order to assess the extent to which respondents engaged with the English language items
as intended by the HLQ developers. This was essential because the native language of the
study population was not English, but rather the population uses English as an academic
and professional language. No changes were deemed necessary.

3.3. Evidence Based on the Internal Structure of the HLQ

For the restricted nine-factor CFA model, the values indicate satisfactory level of fit
(chi-square = 1993, df = 866, p-value < 0.0001, CFI = 0.945, TLI = 0.939 and RMSEA = 0.056)

Following the data analysis protocol outlined in Section 2.5, modification indices,
in particular, the SEPC, were used to seek improvements to the highly restricted model,
yielding a modified model with a chi-square = 1684.947, and p-value < 0.0001 was obtained.
Other indices of goodness of fit obtained were CFI = 0.959, TLI = 0.955 and RMSEA = 0.048,
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indicating a good model fit. The factor loadings, R square and the model parameters for
this model are shown in Tables 1 and 2.

The modified model had four target loadings dropped (item: I know how to find out if
the health information I receive . . . from Scale 5; items: Get to see the healthcare providers
. . . and Work out what is the best . . . from Scale 7; and item: Get health information in . . .
from Scale 8). There were four residual correlations and eight item cross-loadings in the
final model. However, the cross-loading of the item I always compare health information
. . . was dropped, and the remaining seven item cross-loadings of Scales 4, 6, 8 and 9 are
presented separately in Table 3.

Table 3. Cross-loadings of items in different factors obtained through unrestricted nine-factor CFA.

Scale/Item n
Nine-Factor CFA (Unrestricted)

Factor Loadings R2

4. Social support for health

I know how to find out if the health information I receive is . . . 419 0.846 0.715

I have the healthcare providers I need to help me . . . 419 0.63 0.658

6. Ability to actively engage with healthcare providers

Get to see the healthcare providers you . . . 419 0.779 0.608

8. Ability to find good health information

Work out what is the best . . . 419 0.742 0.551

9. Understand health information well enough to know what to do

Get health information in . . . 419 0.852 0.726

Ask healthcare providers questions . . . 419 0.547 0.698

Find out what healthcare services you are . . . 419 0.561 0.659

The one-factor CFA model showed good fit for three Scales: 2. Having sufficient infor-
mation to manage my health (CFI = 1, TLI = 1, RMSEA = 0), 7. Navigating the health care system
(CFI = 0.998, TLI = 0.996, RMSEA = 0.039) and 9. Understand health information well enough
to know what to do (CFI = 0.993, TLI = 0.985, RMSEA = 0.049). There was a reasonable fit
seen for Scale 3. Actively managing my health (CFI = 0.996, TLI = 0.992, RMSEA = 0.055) and
Scale 4. Social support for health (CFI = 0.992, TLI = 0.985, RMSEA = 0.071) (Tables 1 and 2).

3.4. Evidence Based on the Relationships of the Scores to Other Variables

The results of the association of personal and sociodemographic characteristics of the
study population are published in a 2019 paper [15]. In summary, male students had higher
scores on Scales 2. Having sufficient information to manage my health, 6. Ability to actively
engage with healthcare providers, and 8. Ability to find good health information compared to
female students. Older students (≥20 y of age) had higher for Scales 1. Feeling understood by
my healthcare providers, and 2. Having sufficient information to manage my health than students
who were less than 20 y of age. Participants whose parents had attained a university
level of education had higher scores on Scale 7. Navigate the healthcare system compared
with students whose parents did not attain a university education. Postgraduate students
scored higher on Scales 1. Feeling understood by my healthcare providers, 2. Having sufficient
information to manage my health and 7. Able to navigate the healthcare system compared to
undergraduate students.

Cronbach’s alpha scores were of an acceptable or good level of reliability for most
items (α = 0.6 or higher), except for three: I have the healthcare providers I need to help me . . .
(α = 0.224) from Scale 1, Ask healthcare providers questions . . . (α = 0.315) from Scale 6, and
Find out what healthcare services you are . . . (α = 0.275) from Scale 7.
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3.5. Evidence Based on Validity and the Consequences of Measurement Using the HLQ

For Part 1, the highest score was found for Scale 4. Social support for health and lowest
score in Scale 1. Having sufficient information to manage their health. For Part 2, the highest
score was found for Scale 9. Understanding health information well enough to know what
to do and the lowest score on Scale 6. Ability to actively engage with healthcare providers.
The discussions in both the student and teaching staff groups separately came to the
agreement that the overall results are convincing and realistically reflect their individually
perceived health literacy strengths and needs of the population. As suggested by the
participants, the potential health literacy development initiative to support students to
access health information was to digitize the central library resources. For improving active
engagement with healthcare providers, the participants suggested conducting workshops
to engage students with the healthcare providers, who are usually their teachers and
clinical supervisors.

4. Discussion

This validity testing paper reports the first-ever use of HLQ in a Nepali population.
This study is unique in another way in that it reports the use of the English HLQ in a Nepali
speaking population who use English as their academic and professional language. Addi-
tionally, this paper presents the study methods and results according to the five sources of
validity evidence from the Standards for Educational and Psychological Testing [48], which
gives a clear framework in which to describe what the data mean for score interpretation
and use and enable the evidence to tell a story about the HLQ in the Nepali context.

The five sources of evidence are best employed prospectively to gather information
about the interpretation and use of data generated by a new questionnaire or of data
generated by a questionnaire in a new context [55]. This study used a questionnaire in
a new context. The HLQ is a questionnaire that is well established in the field of health
literacy measurement [56]. Having a tool that generates valid multidimensional health
literacy data is an opportunity to promote the assessment of health literacy strengths, needs
and preferences of patients and communities. However, the HLQ had not previously
been used in Nepal, in English, with a largely Nepali-speaking population. The study
population was health sciences students who will graduate to work as clinicians and
healthcare professionals in Nepal and around the world, who are likely to mostly use
English as their professional language. The validity of the interpretation and use of HLQ
data in this context was unknown. Investigations were required into all aspects of the
questionnaire, including potential consequences of using the data for making decisions
about initiatives to develop the health literacy of the health sciences students who are the
future healthcare professionals. The use of HLQ has shown that Nepalese health sciences
students have good information about health but may not have adequate skills to take care
of their health. This could be because they have limited skills for using health knowledge
to make healthcare decisions. They also express difficulty in engaging in discussion with
their healthcare providers who are their teachers in medical school [15]. This could be at
least partly explained to be an influence of the existing social hierarchy that places doctors,
teachers and professionals at a higher social level in Nepali culture than students.

As a collectivistic society, the sense of social support would generally be expected to
be higher than reported in [15]. This opens up opportunities for future studies to consider
the role of interprofessional education to support improved health literacy of health science
students because Nepalese health sciences education also incorporates the multidisciplinary
education of medical, dental and nursing students in the curriculum [57].

Given the very restricted model, its fit is comparable to the fit of other psychometric
analyses of the English-language HLQ [30]. The satisfactory model fit seen in this paper
may not only apply to the health sciences students and could possibly be generalizable
to healthcare professionals who use English as an academic and professional language.
However, given the large number of parameters (236) estimated in our sample of 419 obser-
vations, we acknowledge that out-of-sample performance needs further investigation.
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When measurements are undertaken, it implies some action will take place [58], and
these actions need to be appropriate, meaningful, and useful for the target population.
Health professionals must understand and address their own health literacy strengths,
needs and preferences because this may enable professionals to more quickly recognize
their patients’ health literacy strengths, needs and preferences and to engage their patients
in meaningful discussions to co-design appropriate health actions or interventions.

Given that the HLQ was developed in a Western context, it is important to establish
that the content of the HLQ’s items is meaningful in the Nepalese context. The synthesis
of the investigations in this study reveals that the content and meaning of the English
HLQ items are appropriate for the study population (content and response processes
investigations), that the items and scales function in the same way within each scale and
between scales in this population as they do in the population in the HLQ development
study (investigations into internal structure and relations to other variables) [30], and
that the results of the study resonate with and are meaningful to the members of the
study population, which indicates that the data are likely to be useful for informing health
literacy development initiatives to support health sciences students in Nepal now and into
their futures.

With the increasing incidence of NCDs around the world, the responsibility of creating
medical environments that support the prevention and control of these conditions will
fall to the health professionals of the future, as well as clinical researchers, managers
and policymakers [59]. Harnessing the health literacy strengths and understanding and
responding to the health literacy needs of diverse populations will be essential components
of healthcare delivery [1]. Early training in health literacy will be an asset to all students of
health sciences and medical disciplines, as will be understanding their own health literacy
strengths and needs [60].

5. Conclusions

The health literacy development implications of the HLQ validity testing in this study
is twofold: first is the potential for using the English HLQ among health professionals,
not only students, in Nepal; and second is the potential for using the English HLQ among
health professionals from non-English-speaking countries who work in English-speaking
countries around the world. The analyses suggest that the nine HLQ constructs appear
to be potentially meaningful for use in Nepal. However, having HLQ translated into
Nepali and a few dominant languages for specific community populations within Nepal is
a useful next step. Given the societal and cultural differences between high-income English-
speaking countries, where the communities are more individualistic, and Nepal where
the community is more collective, careful consideration of the cultural appropriateness
through cognitive interviews is still essential.
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Abstract: The term health literacy (HL) comprises the handling of health information and disease-
specific and generic self-management skills, especially relevant for patients with chronic conditions.
Health care professionals (HCPs) should correctly identify patients’ communication needs and their
HL levels. Therefore, the aims of the study were (1) to determine inpatient medical rehabilitation
patients’ HL based on self-assessment, (2) to evaluate changes from admission to discharge, (3) to
identify HCPs estimation of patients’ HL, and (4) to compare the estimated patient HL by patients
and HCPs. A combined cross-sectional and longitudinal study was conducted in an orthopedic
rehabilitation center in Germany. The multidimensional Health Literacy Questionnaire (HLQ) was
filled in by patients (admission, discharge). An adapted version was administered to HCPs (n = 32)
in order to assess HL of individual patients. Data from 287 patients were used for the longitudinal
analysis, and comparison was based on n = 278 cases with at least two HL estimations. The results
showed a significant increase in HL in five of nine scales with small effect sizes. Moreover, HCPs
mostly provided higher scores than patients, and agreement was poor to fair. Differences between the
HL estimation might lead to communication problems, and communication training could be useful.

Keywords: HCP; rehabilitants; agreement; HLQ; intraclass correlation (ICC); physicians;
physiotherapists; social workers; nurses; orthopedic

1. Introduction

Health literacy (HL) is defined as “the degree to which individuals can obtain, process,
understand, and communicate about health-related information needed to make informed
health decisions” (p. 16) [1]. These HL skills enable a person to make health-related de-
cisions. Low HL is a public health challenge throughout Europe [2]; previous research
showed that almost 50% of adults in eight European countries have problematic or insuffi-
cient HL [3]. Approximately 54% of the German population cannot obtain, understand,
and use relevant health information for their health choices [4]. Low HL of persons is
associated with higher health care costs and poorer health outcomes [5–9]. Among other
underprivileged groups, persons with chronic diseases are characterized by a lower level
of HL than the general population [10,11].

HL is relevant in all health care sectors, but it is particularly relevant in medical reha-
bilitation. Medical rehabilitation is particularly important to make rehabilitants experts
in their own chronic illnesses and thus positively influence the course [12]. In Germany,
medical rehabilitation is characterized by several special features compared to other coun-
tries. This form of rehabilitation is predominantly carried out on an inpatient basis in
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clinics far from the patient’s home, and the duration of rehabilitation is three weeks. Only
approximately every seventh rehabilitation is based on outpatient treatment. In general,
rehabilitation aims to help people with chronic diseases, disabled people, and people at
risk of disability continue living as independently as possible and support a return to work.
Medical rehabilitation can be further subdivided into specialist areas, such as orthopedic,
neurological, or psychosomatic rehabilitation. In orthopedic rehabilitation, diseases and
restrictions of the musculoskeletal system caused by chronic conditions, degenerative dis-
eases, tumors, or accidents are treated. Other distinguishing features include specialization
according to indications and the interdisciplinary composition of the rehabilitation team
(e.g., physicians, physiotherapists, social workers, nurses, or psychologists) [13].

Especially for patients with chronic diseases and multimorbidity, professional con-
versations place high demands on those concerned since complex issues have to be dis-
cussed [14,15]. Therefore, health care professionals (HCPs) need to be able to adequately
estimate the level of HL of their patients and adapt conversations or interventions to them
to optimize their effects. Brief communication trainings for HCPs focusing on clear commu-
nication skills and HL principles can already improve patient–HCP communication [16–18].
Voigt-Barbarowicz and Brütt [19] described in their systematic review that HCPs had diffi-
culty determining patients’ HL adequately. The current state of studies highlighted that
most frequently, the estimation of patient HL by physicians was investigated, and other
HCP groups, such as nurses, were only considered in one study. Physiotherapists or social
workers did not participate in any study.

Furthermore, all studies were conducted in hospital-based care or primary care settings.
There are no studies examining the agreement between patients and various HCPs, such
as physicians, nurses, physiotherapists, or social workers, in estimating patients’ HL in a
rehabilitation setting. In addition, methodological limitations apply, as one-dimensional
questionnaires were predominantly used to assess patients’ HL levels.

Therefore, the overall purpose of this study is to supplement the findings of previous
research by examining HL levels as estimated by patients and HCPs. Specific aims of
the study are (1) to determine inpatient medical rehabilitation patients’ HL based on
self-assessment at admission, (2) to evaluate changes in patients’ self-assessed HL from
admission to discharge, (3) to identify HCPs estimation of patients’ HL, and (4) to compare
the estimated patient HL by patients and rehabilitation HCPs.

2. Materials and Methods
2.1. Study Design and Setting

A combined cross-sectional (HCP) and longitudinal (patient) study were conducted
from September to December 2020 at a rehabilitation clinic in Germany. The study was
presented to patients at admission. After consent was obtained, the patients could fill in
the questionnaires immediately on location. HCPs completed the questionnaires in their
meeting room after patient contact.

2.2. Sampling and Participants

The research team handled the recruitment of patients and HCPs in a clinic for or-
thopedic and rheumatological rehabilitation. Patients with the following indications were
treated in orthopedic rehabilitation: diseases and restrictions of the musculoskeletal sys-
tem caused by chronic conditions, degenerative diseases, tumors, or accidents. Patients
might have additional diagnoses (e.g., a cognitive/psychiatric disorder). Inpatients were
included in the study if they were of working age (up to 67 years), were at least 18 years
old, and had rehabilitation financed by the German Pension Insurance (especially DRV
Oldenburg-Bremen, DRV Braunschweig-Hannover, DRV Bund). Patients were excluded if
they could not understand the provided questionnaire although supported by a research
assistant—these concerned inpatients with language difficulties. Employees from four HCP
groups (physicians, nurses, physiotherapists, social workers) were also recruited for the
study.
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2.3. Measures
2.3.1. Health Literacy

For this study, we chose a multidimensional and well-validated instrument [20–22],
the Health Literacy Questionnaire (HLQ) [23], to measure patients’ HL levels by patients.
The HLQ was developed using a “validity driven” approach. The multidimensional
measurement is used for surveys, needs assessment, evaluation, and outcomes assessment
as well as for informing service improvement and the development of interventions. The
HLQ is available upon request [23]. This questionnaire has been tested in various studies
and used in many areas, e.g., for population health surveys [24] or the evaluation of health
programs [25]. The HLQ comprises 44 items in nine distinct scales:

1. Feeling understood and supported by health care providers (four items)
(Sample question: “I have at least one healthcare provider who . . . ”);

2. Having sufficient information to manage my health (four items)
(Sample question: “I am sure I have all the information I . . . ”);

3. Actively managing my health (five items)
(Sample question: “I spend quite a lot of time actively managing . . . ”);

4. Social support for health (five items)
(Sample question: “I can get access to several people who . . . ”);

5. Appraisal of health information (five items)
(Sample question: “When I see new information about health, I . . . ”);

6. Ability to actively engage with health care providers (five items)
(Sample question: “Make sure that healthcare providers understand . . . ”);

7. Navigating the health care system (six items)
(Sample question: “Decide which healthcare provider you need . . . ”);

8. Ability to find good health information (five items)
(Sample question: “Find health information from several . . . ”);

9. Understanding health information well enough to know what to do (five items)
(Sample question: “Confidently fill medical forms in the correct . . . ”).

Each scale measures an independent domain of HL. The first five scales contain items
with responses ranging from one (strongly disagree) to four (strongly agree). The scales
six to nine include items with five responses: 1 = cannot do or always difficult, 2 = usually
difficult, 3 = sometimes difficult, 4 = usually easy, and 5 = always easy. A higher score
indicates greater ability or more support. There is no total score for the HLQ, and it is
recommended to calculate the scores for each scale as the mean average of the items within
that scale. In different settings, the HLQ demonstrated Cronbach’s alpha > 0.8 for most
scales [23].

In this study, the German version of the HLQ (HLQ-G) was used, which was provided
by the questionnaire developers, and a license agreement was concluded. This measure-
ment was translated and culturally adapted to the German context, and the psychometric
properties of the HLQ-G were ensured. A nine-factor model replication of the English
version was achieved with fit indices and psychometric properties similar to the original
HLQ. Cronbach’s alpha was at least 0.77 for all scales [20].

2.3.2. Patients Survey

Patients estimated their HL with a paper-based version of the HLQ-G at two measure-
ment points (T0 and T1), based on 44 items representing all 9 scales. In addition, items
regarding age, gender, nationality, living situation, education level, employment status,
doctor contacts, diseases, and disability were assessed at T0.

2.3.3. HCPs Survey

HCPs were asked to complete the HLQ-G about their patient from their perceptions
of their HL status. Therefore, the items were adapted to the wording of the HCPs. For
example, “I feel I have good information . . . ” to “I feel my patient has good information
. . . ”. In other studies, HLQ was also completed by patients and HCPs [21]. In our study,
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HCPs estimated patients’ HL using only 4 scales (scales 2, 3, 6, 9) [22] and a total of
19 items (abbreviated HLQ-4HCP in the following). The scales focused on having sufficient
information (scale 2), actively managing my health (scale 3), engaging with health care
professionals (scale 6), and understanding and reading health information (scale 9) because
these are important for the rehabilitation process. HCPs could influence these domains in a
short time of stay. A selection of scales shortened the questionnaire and made it easier to
use in everyday clinical practice. Furthermore, items regarding age, gender, nationality,
professional group, and work experience were assessed once at the beginning of the study.
Completing the demographic items was voluntary, so HCPs who did not complete the
demographics questionnaire could also estimate patients’ HL in the study.

2.4. Data Collection

Study participation (HCPs and patients) was voluntary, and written informed consent
was obtained. HCPs were informed before the study started. Patients were sent a short
information leaflet before admission to the rehabilitation clinic. The patients were informed
in detail about the study in the rehabilitation clinic at admission (T0), and the T0 question-
naire was administered. Five days before their discharge (T1), patients received the T1
questionnaire and were asked to complete and submit it in a sealable envelope before dis-
charge. Patients were usually hospitalized for at least three weeks. Patients were surveyed
at two points to determine changes in assessment during a rehabilitation stay. The time
between T0 and T1 was at least 16 days. The patients had the opportunity to complete the
T1 questionnaire from day 16 (until discharge). After patient informed consent, four HCPs
from different professional groups (physicians, nurses, physiotherapists, social workers in
each patient) were asked to estimate their patients’ HL by the HLQ-4HCPs after a detailed
initial interview.

The matching process between patients and HCP estimation was as follows: Patient
questionnaires were prepared with ID codes. A code list, including ID and name, was
available in the clinic. HCPs indicated patients’ names on their estimation. To match data,
names were replaced by ID codes, and the respective data were deleted from the code list.
Therefore, data were anonymized after matching.

2.5. Data Analysis

The HLQ-G scale scores and demographic data were analyzed descriptively using
SPSS (version 27) [26]. According to the HLQ handbook, missing data by patients and
HCPs were imputed using the expectation-maximization algorithm. From scales with 4 to
5 items, missing data were imputed only if no more than two questions were missing. From
scales with 6 items, missing data were imputed only if no more than three questions were
missing within the scale. If there were more missing data, a scale score was not calculated
for that individual scale. For demographic data no further imputations were conducted
since missing data for each variable were below 5%.

Descriptive statistics were used to analyze demographic data and HLQ data (of pa-
tients and estimations by HCPs). Primary inferential statistical analysis was performed
using calculations of measures of correlation and by testing for differences in means in
dependent and independent samples. The statistical significance level was set at p < 0.05,
and the Bonferroni method was used to adjust the p-values for pairwise comparisons
(p < 0.05/9 = 0.0055; corrected for 9 pairwise comparisons). Cohen’s [26] measures de-
scribed the effect size. To measure the agreement between patients’ HL and HCPs, estima-
tion of their patients’ HL at T0 intraclass correlation (ICC 2, k (average measure), two-way
random, absolute agreement) was calculated and reported by Cicchetti (1994) guidelines.
The guidelines for interpretation for ICC interrater agreement measure are as follows: less
than 0.40—poor agreement; between 0.40 and 0.59—fair agreement; between 0.60 and
0.74—good agreement; and between 0.75 and 1.00—excellent agreement [27].

76



Int. J. Environ. Res. Public Health 2022, 19, 3522

2.6. Ethical Considerations and Trial Registration

The study protocol was submitted to the Ethics Committee of the Medical Faculty of
Oldenburg (number: 2020-034) for counseling and is in accordance with the Declaration of
Helsinki in its current version (World Medical Association (WMA, Ferney-Voltaire, France,
2013). The works council of the rehabilitation center and the German pension insurance
also gave their consent to the study. Written informed consent was obtained based on
current data protection regulations. Data security was approved by all institutions involved
in data collection. The code list is stored separately from the research data.

The study has been registered in the German Clinical Trials Register (DRKS) (registra-
tion number: DRKS00021071).

3. Results
3.1. Sample Characteristics

The demographic characteristics of the patients are shown in Table 1. A total of 361 pa-
tients by T0 and 287 patients by T1 participated. Data from 287 patients were used for the
analysis. Patients were mostly 50–59 years old (48.8%); 62.0% were female (n = 178); 90.9%
indicated German as their mother tongue. The highest level of education was a General
Certificate of Secondary Education (GCSE) or equivalent (53.3%), followed by A-level
education (41.8%). More than half (53.7%) had full-time jobs and had no work experience
(75.3%) in the health care sector. A majority reported having joint replacement surgery
(34.3%), spine surgery (17.8%), and wear and tear diseases (11.9%) prior to rehabilitation.
Almost half (45.1%) had two or more (chronic) conditions.

Table 1. Demographic characteristics of patients.

Demographic and Health Characteristics Total n = 287

Age, n (%)
Until 29 years 4 (1.4)

30–39 years 15 (5.2)
40–49 years 32 (11.1)
50–59 years 140 (48.8)

60 years and older 95 (33.1)
Prefer not to answer 1 (0.3)

Gender, n (%)
Women 178 (62.0)

Men 109 (38.0)
Live alone, n (%)

Alone 55 (19.2)
Not alone 224 (78.0)

Prefer not to answer 8 (2.8)
Nationality, n (%)

German 273 (95.1)
Other 6 (2.1)

Prefer not to answer 8 (2.8)
Mother tongue, n (%)

German 261 (90.9)
Other languages 17 (5.9)

Prefer not to answer 9 (3.1)
Language skills in German

very good 3 (17.6)
good 12 (70.6)

medium 2 (11.8)
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Table 1. Cont.

Demographic and Health Characteristics Total n = 287

Education, n (%)
A-level or higher 120 (41.8)

GCSE or equivalent 153 (53.3)
No Qualification 5 (1.7)

Prefer not to answer 9 (3.1)
Reasons for rehabilitation, n (%)

Joint replacement surgery (e.g., hip, knee) 135 (34.3)
Spine surgery (e.g., intervertebral disc) 70 (17.8)

Wear disease (e.g., arthrosis) 47 (11.9)
Functional disorders of the musculoskeletal system 46 (11.7)

Chronic back pain 38 (9.7)
Bone fracture, muscle-tendon rupture,

capsular ligament injury 21 (5.4)

Other diseases 35 (9.0)
1 (chronic) disease 215 (54.9)

≥2 (chronic) diseases 177 (45.1)
Status of disability

No severe disability 250 (87.1)
Severe disability (≥50%) 35 (12.2)

Not sure 2 (0.7)

A total of 32 HCPs (13 physicians, 6 physiotherapists, 4 social workers, 3 nurses,
6 HCPs without sociodemographic data) were recruited. Across the patient encounters
by T0 (n = 361), HCPs had to assess several patients. Most HCPs were 50–59 years old
(30.8%); 46.2% of HCPs were female (n = 12). HCPs graduated an average of 21.7 (SD 13.7)
years and worked an average of 8.9 (SD 8.2) years in the current rehabilitation center, with
a maximum of 26 years.

3.2. Estimations by Patients and HCPs

Figure 1 gives an overview of the estimations by patients and HCPs. Completed T0
(response rate: 99.8%) and T1 (response rate: 79.5%) questionnaires by patients (n = 287)
were used to describe the level of patient HL. Estimations completed by patients and HCPs
(n = 278; response rate: 76.8%) were used to analyze HCPs’ and patients’ estimation of
patients’ HL and compare the estimation of the patient’s HL by rehabilitation HCPs. The
response of the HCPs was as follows: complete data from n = 126 estimation by one HCP,
n = 112 estimation of two HCPs, n = 35 estimations by three HCPs, and n = 5 estimations by
all HCPs were available. Only 3.3% of the patients (n = 12) required assistance to complete
the questionnaire.
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my health” (p < 0.0055, d = −0.35); scale 3, “Actively managing my health”; scale 6, “Ability 

to actively engage with health care providers” (p < 0.0055, d = −0.28); scale 7, “Navigating the 

health care system: (p < 0.0055, d = −0.14); and scale 8, “Ability to find good health information” 

(p < 0.0055, d = −0.18). 

Table 2. Patients (T0, T1)—Health Literacy Questionnaire (HLQ) scale scores and t-tests for depend-

ent samples; HCPs (T0)—Health Literacy Questionnaire (HLQ) scale scores. 

HLQ scale 

Mean (SD) 

(95% CI), 

Patients T0 

(n = 287) a 

Mean (SD) 

(95% CI), 

Patients T1 

(n = 287) b 

p-

Value * 

Cohens 

d ** 

Mean (SD) 

(95% CI), 

Physicians 

(n = 176) 

Mean (SD) 

(95% CI), 

Physio- 

therapists 

(n = 141) 

Mean (SD) 

(95% CI), 

Social 

Workers 

(n = 113) c 

Mean (SD) 

(95% CI]), 

Nurses 

(n = 45) d 

Range 1 (lowest)–4 (highest) 

1. Feeling un-

derstood and 

supported by 

health care 

providers 

3.15 (0.47) 

(3.09, 3.20) 

3.18 (0.46) 

(3.12, 3.23) 
0.261   

2. Having suf-

ficient infor-

mation to 

2.85 (0.50) 

(2.80, 2.91) 

3.02 (0.48) 

(2.96, 3.08) 
0.000 −0.35 

2.82 (0.61) 

(2.73, 2.91) 

2.73 (0.60) 

(2.63, 2.83) 

2.93 (0.61) 

(2.82, 3.05) 

3.24 (0.46) 

(3.09, 3.38) 

Figure 1. Estimations by patients and HCPs.
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3.3. Self-Assessment of Patients’ HL Level

Mean scores for each HLQ scale by the patient (T0 and T1) are displayed in Table 2.
For scales 1 to 5, the score range is 1 to 4, and higher scores indicate greater agreement; and
for scales 6 to 9, the score range is 1 to 5, with higher scores indicating less difficulty. The
mean scores for the four HLQ scales by HCPs were also calculated. Due to the different
scoring of the HLQ, of the scales 1–5 (range 1–4), scale 1, “Feeling understood and supported by
health care providers”, had the highest mean scores (mean = 3.15, SD 0.47 at T0, mean = 3.18,
SD 0.46 at T1), and the lowest overall was seen in scale 5, “Appraisal of health information”
(mean = 2.86, SD 0.48 at T0, mean = 2.89, SD 0.50 at T1), self-assessed by patients. Of the
scales 6–9 (range 1–5), scale 6, “Ability to actively engage with health care providers”, had the
highest mean scores (mean = 3.84, SD 0.57 at T0, mean = 3.92, SD 0.56 at T1), and the lowest
mean scores were seen in scale 7, “Navigating the health care system” (mean = 3.68, SD 0.56 at
T0, mean = 3.79, SD 0.58 at T1), self-assessed by patients.

Table 2. Patients (T0, T1)—Health Literacy Questionnaire (HLQ) scale scores and t-tests for dependent
samples; HCPs (T0)—Health Literacy Questionnaire (HLQ) scale scores.

HLQ Scale

Mean (SD)
(95% CI),

Patients T0
(n = 287) a

Mean (SD)
(95% CI),

Patients T1
(n = 287) b

p-Value * Cohens d **

Mean (SD)
(95% CI),

Physicians
(n = 176)

Mean (SD)
(95% CI),
Physio-

Therapists
(n = 141)

Mean (SD)
(95% CI),

Social
Workers

(n = 113) c

Mean (SD)
(95% CI]),

Nurses
(n = 45) d

Range 1 (lowest)–4 (highest)

1. Feeling
understood and

supported by
health care
providers

3.15 (0.47)
(3.09, 3.20)

3.18 (0.46)
(3.12, 3.23) 0.261

2. Having
sufficient

information to
manage my health

2.85 (0.50)
(2.80, 2.91)

3.02 (0.48)
(2.96, 3.08) 0.000 −0.35 2.82 (0.61)

(2.73, 2.91)
2.73 (0.60)
(2.63, 2.83)

2.93 (0.61)
(2.82, 3.05)

3.24 (0.46)
(3.09, 3.38)

3. Actively
managing my

health

2.95 (0.44)
(2.90, 3.00)

3.07 (0.42)
(3.02, 3.12) 0.000 −0.28 2.73 (0.69)

(2.63, 2.83)
2.90 (0.54)
(2.81, 2.99)

2.76 (0.54)
(2.66, 2.86)

3.18 (0.45)
(3.03, 3.32)

4. Social support
for health

3.06 (0.50)
(3.00, 3.11)

3.10 (0.49)
(3.04, 3.15) 0.082

5. Appraisal of
health

information

2.86 (0.48)
(2.80, 2.91)

2.89 (0.50)
(2.83, 2.95) 0.113

Range 1 (lowest)–5 (highest)

6. Ability to
actively engage
with health care

providers

3.84 (0.57)
(3.77, 3.90)

3.92 (0.56)
(3.86, 3.99) 0.003 −0.14 4.04 (0.61)

(3.95, 4.13)
4.05 (0.52)
(3.96, 4.13)

4.18 (0.72)
(4.04, 4.31)

4.46 (0.53)
(4.30, 4.62)

7. Navigating the
health care system

3.68 (0.56)
(3.62, 3.75)

3.79 (0.58)
(3.72, 3.86) 0.000 −0.19

8. Ability to find
good health
information

3.79 (0.56)
(3.72, 3.85)

3.89 (0.55)
(3.82, 3.95) 0.000 −0.18

9. Understanding
health

information well
enough to know

what to do

3.83 (0.55)
(3.77, 3.89)

3.89 (0.55)
(3.83, 3.96) 0.011 4.04 (0.58)

(3.95, 4.13)
4.30 (0.58)
(4.20, 4.40)

4.01 (0.72)
(3.87, 4.14)

4.37 (0.57)
(4.20, 4.54)

a Missing data, patients T0: Scale 1 = 1, scale 6 = 1, scale 7 = 1, scale 8 = 1, scale 9 = 1; b Missing data, patients T1:
Scale 2 = 1, scale 5 = 2, scale 6 = 3, scale 7 = 4, scale 8 = 3, scale 9 = 3. c Missing data, Social workers: Scale 3 = 1;
d Missing data, nurses: Scale 2 = 4, scale 3 = 4, scale 6 = 1, scale 9 = 1. * Bonferroni correction: p < 0.0055; ** Cohen
(1988): <0.5—small effect size; 0.5–0.8—medium effect size; > 0.8—large effect size.
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Regarding the estimation by patients at two points in time (T0 and T1), there was a
statistically significant group difference for scale 2, “Having sufficient information to manage
my health” (p < 0.0055, d = −0.35); scale 3, “Actively managing my health”; scale 6, “Ability
to actively engage with health care providers” (p < 0.0055, d = −0.28); scale 7, “Navigating the
health care system: (p < 0.0055, d = −0.14); and scale 8, “Ability to find good health information”
(p < 0.0055, d = −0.18).

3.4. HCPs Estimation of Patients’ HL Level

The patients’ self-assessed HL levels (T0) compared with the HCP estimation (T0)
can be described as follows: The physicians (total estimations n = 176) showed higher
mean scores on scale 6, “Ability to actively engage with health care providers” (mean = 4.04,
SD 0.61), and scale 9, “Understanding health information well enough to know what to do”
(mean = 4.04, SD 0.58), than the patients. The physiotherapists (total estimations n = 141)
also presented higher mean scores on scale 6, “Ability to actively engage with health care
providers” (mean = 4.05, SD 0.52), and scale 9, “Understanding health information well enough
to know what to do” (mean = 4.30, SD 0.58), than the patients. The social workers (total
estimations n = 113) demonstrated a higher scale score in three scales (scale 2, “Having
sufficient information to manage my health” (mean = 2.93, SD 0.61); scale 6, “Ability to actively
engage with health care providers” (mean = 4.18, SD 0.72); and scale 9, “Understanding health
information well” (mean = 4.01, SD 0.72) than patients’ self-assessment. Nurses (total
estimations n = 45) showed a higher mean score in all scales estimated (scale 2, “Having
sufficient information to manage my health” (mean = 3.24, SD 0.46); scale 3, “Actively managing
my health” (mean = 3.18, SD 0.45); scale 6, “Ability to actively engage with health care providers”
(mean = 4.46, SD 0.53); and scale 9, “Understanding health information well enough to know
what to do” (mean = 4.37, SD 0.57)). Group differences were not tested for significance.

3.5. HL Agreement

The intraclass coefficient of agreement was computed to estimate the level of agree-
ment between patient HL levels by patients and HCPs’ predicted level of patient HL levels
measured by the HLQ (scale 2, 3, 6, 9).

In identifying specific groups of HCPs, the results demonstrated poor to fair agreement
and could be described as follows: The best agreement between HCPs and patients’ overall
estimation of patients’ HL level was found at scale 3, and the lowest overall agreement
was found at scale 6. The results of scale 3, “Actively managing my health”, stated fair
agreement between physiotherapists’ (ICC = 0.45), social workers’ (ICC = 0.44), and nurses’
perceptions of patients’ HL and patients’ self-assessment of their HL level.

Physicians’ and patients’ estimations of patients’ HL levels showed fair agreement in
scale 9, “Understanding health information well enough to know what to do” (ICC = 0.44).

In three scales, social workers and patients had a fair level of agreement (scale 2, “Hav-
ing sufficient information to manage my health”, ICC = 0.47; scale 3, “Actively managing
my health”, ICC = 0.44; and scale 9 “Understanding health information well enough to
know what to do”, ICC = 0.56) regarding the estimation of patients’ HL levels. Scale 6,
“Ability to actively engage with health care providers” (ICC = 0.31), had poor agreement
(see Table 3).
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Table 3. Intraclass coefficient (ICC) of HCPs’ and patients’ estimation of patients’ HL.

ICC *

Patients

HLQ Scale Physicians
(n = 176)

Physiotherapists
(n = 141)

Social Workers
(n = 113)

Nurses
(n = 45)

2. Having sufficient information to
manage my health 0.21 0.20 0.47 0.10

3. Actively managing my health 0.27 0.45 0.44 0.40

6. Ability to actively engage with
health care providers 0.21 0.02 0.31 0.16

9. Understanding health information
well enough to know what to do 0.44 0.16 0.56 0.27

* Cicchetti (1994): Less than 0.40—poor agreement; between 0.40 and 0.59—fair agreement; between 0.60 and
0.74—good agreement; between 0.75 and 1.00—excellent agreement.

4. Discussion

This study aimed to determine inpatient medical rehabilitation patients’ HL based
on self-assessment, evaluate changes from admission to discharge, identify rehabilitation
HCPs estimation of patients’ HL, and compare the estimated patient HL by patients and
HCPs.

Compared to other studies, HL levels at admission were quite similar. A significant in-
crease in HL with small effect sizes was shown in five (scale 2, “Having sufficient information
to manage my health”; scale 3, “Actively managing my health”; scale 6, “Ability to actively engage
with health care providers”; and scale 7, “Navigating the health care system”) out of the nine
HLQ scales. These are especially the scales that focused on the rehabilitation process, and
these domains improved after three weeks of rehabilitation stay. Whether these changes are
caused by interventions, communication, or the fact that patients were in a rehabilitation
clinic needs to be researched in further studies. Moreover, these domains (e.g., “Ability
to actively engage with health care providers”) can be improved in the short term because
they do not directly change reading and writing skills (individual skills). Nonetheless, the
maintenance of these changes needs to be determined. Other longitudinal studies related
to individuals with chronic obstructive pulmonary disease have shown that on scale 3, the
main scores decreased after 6 and 12 months [28]. Scales 1, 4, 5, 8, and 9 did not significantly
differ between T0 and T1. Although effects do not seem to last for 6 or 12 months, our
study shows that there are short-term effects of medical rehabilitation with regard to health
literacy. Strategies to perpetuate these effects are needed and should be integrated into
after care.

The findings demonstrated higher mean scores estimated by HCPs than patients on
most scales. In particular, the mean scores by scale 6, “Ability to actively engage with health
care providers”, and scale 9, “Understanding health information well enough to know what to
do”, were higher by all HCPs’ assessment than by patients’ self-assessment. The results
of the intraclass coefficient indicated poor to fair agreement between patients’ and HCPs’
estimation of patients’ HL. Our findings for setting rehabilitation are consistent with the
previous literature, which showed poor agreement between patients’ and HCPs’ (especially
physicians) estimation of patients’ HL [21,29–35]. HCPs tended to overestimate patients’
HL. Different perspectives between patients and HCPs in estimating the HL of patients
may not be because HCPs do not know how they identify patients’ HL levels. After all,
they have different perceptions or expectations of HL than patients. For example, scale 6,
“Ability to actively engage with health care providers”, could be easier for HCPs to estimate,
as an impression can be gained through brief communication with the patient. On the
other hand, “Social support for health” (scale 4) may be more difficult to estimate by HCPs
in rehabilitation, as they do not have an accurate overview of the social background of
patients in rehabilitation.
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Social workers had fair agreement on three out of four scales, and all other HCPs had
fair agreement on only one scale. All other estimations were in poor agreement. Reasons
for a better agreement but lower scale scores could be that the social workers had focused
contact, which enables enough time to identify and adapt to patients’ communication
needs during the initial interview. A quiet conversation environment and as few sources of
irritation as possible are helpful in this context. Different estimation results between the
HCPs could also be due to different training statuses and working experiences [36,37]. The
different assessments of HCPs for individual patients should also be discussed within the
team, so it is also useful to improve communication within a caring team.

To enhance patients’ disease knowledge, their ability to self-manage, and adherence to
health care recommendations, awareness of the importance of HL may be integrated into
clinical practice by the HCP rehabilitation team [38,39]. HCPs should intervene to improve
HL because patients with chronic disease often use rehabilitation programs and can benefit
from them.

4.1. Implications for Practice and Research

Differences in HL estimation in patients and HCPs may lead to communication prob-
lems. On-the-job training for HCPs could be useful [40]. This training should focus on
identifying the needs of patients with low HL and include strategies to promote com-
munication between HCPs and patients. For example, the “teach-back” [41] or “chunk
and check” [42] methods can be used. With these methods [41,42], HCPs check patients’
understanding by asking them to reproduce in their own words what was explained
to them by the health care professional [43]. HL communication training for HCPs in
hospital settings was developed and successfully tested in several countries and diverse
settings [17,18,44,45]. The results showed that this training subjectively improved HCP
knowledge about HL, understanding HL needs, awareness of their jargon, self-efficacy, and
adaptations in patient interactions [44,46]. Other effects of the differences in HL estimation
in patients and HCPs should be addressed in further research.

4.2. Strengths and Limitations

A strength of the study is that a multidimensional instrument, the HLQ [23], was used
to assess patients’ HL according to patients and HCPs to reflect different domains of HL.
In addition, the research questions were answered through the participation of different
HCP groups in an unresearched setting, the rehabilitation setting. In contrast, previous
studies [18] have provided new findings on different professional groups. In addition, there
were high response rates among patients (response rates T0: 99.8%; T1: 79.5%) and HCPs
(overall response rate: 76.8%). However, we conducted the study only in one center focused
on orthopedic and rheumatological rehabilitation. Therefore, a homogeneous patient group
can be assumed, which does not reflect the diversity of patients in rehabilitation. Another
limitation of the study is that only a small number of HCPs was recruited, posing a risk of
identification. Additionally, no exact number of patients estimated per HCP can be given
because HL estimation of HCPs was anonymized. Furthermore, to avoid multiple testing,
data of the comparison of patients (T0) and HCP HLQ scale scores were not tested for
statistical significance.

5. Conclusions

This study provides preliminary evidence on the patients’ and HCPs’ estimation
of rehabilitation patients’ HL and their agreement. The results reveal that patients’ and
HCPs’ estimation of patients’ HL often dissents. Communication training could help to
improve communication between patients and HCPs. Rehabilitation is particularly linked
to HL [39], and the topic of HL should be given higher awareness in the rehabilitation
process to improve patients’ HL, including patients with chronic diseases.
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Abstract: In Germany, midwives are involved in extensive antenatal and postnatal care. As health
professionals, they can play a key role in strengthening health literacy (HL) of parents on how
to prevent chronic allergic diseases in their children. The objective of this study is to explore
midwives’ perspectives regarding HL-sensitive counselling in early childhood allergy prevention
(ECAP). Twenty-four qualitative semi-structured interviews were conducted with midwives, and data
were analyzed using qualitative content analysis. Only a small number of study participants were
aware of HL as a concept. However, most of these use screening and counselling strategies which
consider individual information needs and which support parental HL. HL sensitivity in counselling
is largely based on the midwives’ “gut feelings” and counselling experience, rather than on formal
education. The midwives were largely aware of evidence-based ECAP recommendations; however,
allergy prevention was not seen as a stand-alone topic but as part of their general counselling on
infant feeding and hygiene. They found parents to be more open to receiving complex prevention
information during antenatal counselling. In order to strengthen midwives’ roles in HL-sensitive
ECAP counselling, their formal education should provide them with explicit HL knowledge and
counselling skills. ECAP should be an inherent part of antenatal care.

Keywords: health literacy; allergy prevention; health professionals; qualitative methods; midwives

1. Introduction

Health literacy (HL) enables people to make informed health-related decisions to
take care of their own health. It is defined as “knowledge, motivation and competencies
related to the process of accessing, understanding, appraising and applying health-related
information within the healthcare, disease prevention and health promotion setting” [1,2].
A low level of HL is associated with poor health-related knowledge and comprehension,
infrequent use of preventive healthcare services, and, especially in older people, poor
overall health status and high mortality [3,4]. When it comes to prevention, a higher level
of HL is positively associated with health-promoting behavior [5]. It is helpful for patients
to understand the connection between health behavior now and health outcomes later,
as this encourages them to adhere to prevention recommendations. This is especially
challenging when prevention and health outcomes are temporally distant, which is the case
for most chronic diseases, e.g., heart conditions or diabetes mellitus. Another example is
the prevention of allergies, which will be the focus of this article.

Allergies are chronic diseases which can have a major impact on quality of life [6].
Asthma, eczema, but also allergic rhinitis can present a significant risk to personal well-
being [7]. Since the 1990s, an increase in the prevalence of allergic diseases has been

87



Int. J. Environ. Res. Public Health 2022, 19, 4182

observed internationally [8,9]. Allergic diseases are now recognized as a significant public
health concern in many developed countries. Research on allergies indicates the importance
of early childhood allergy prevention (ECAP), since health-related behaviors in the first
three years of life can help prevent allergic conditions [10]. Based on current scientific
evidence, exclusive breastfeeding for the first few months, the introduction of solid food
after four months, and early exposure to allergens while breastfeeding seem to prevent or
lessen the risk of allergies in later life [11]. However, providing advice on allergy prevention
is challenging as evidence on risk factors for childhood allergy tends to change quickly
due to the high level of research activity in this field [12]. For example, while former
guidelines recommended avoidance of allergens (e.g., nuts) and delayed introduction of
some solid foods, the current guidelines emphasize that parents do not need to take any
specific preventive action regarding their child’s diet [12]. In addition, new myths have
emerged from misleading stories in the news and social media, and from product marketers
taking advantage of uncertainty [13–15].

Although challenging, counselling parents on allergy prevention is important in order
to reduce the occurrence of this chronic condition. Health professionals are an important
source of information for mothers regarding health-related behaviors [16,17]. Moreover,
research has shown that preventive counselling by health professionals can be effective
in improving patients’ HL and preventive health behavior, e.g., with respect to smoking
cessation or increasing physical activity [18–22]. With regard to the effectiveness of HL-
sensitive preventive counselling, a clinical trial conducted by Gharachourlo et al. showed
that by counselling in an HL-sensitive way on routine pregnancy care and on modifying
lifestyles, healthy lifestyles could be increased in the intervention group [16]. Thus, advice
from health professionals may also help prevent chronic allergic conditions [17]. Patients’
HL and health outcomes can be enhanced if health professionals engage in HL-sensitive
care, i.e., they take the HL of patients into account when counselling and healthcare settings
(private practices, clinical settings) create a shame-free environment for patients with
low HL [23,24]. Applying HL counselling techniques, e.g., using simple language and
visuals, can help support parents with any level of HL to better understand the information
provided [25–27]. Thus, HL in general, including that of mothers caring for young children,
is not only an individual trait; it is strongly influenced by the healthcare system individuals
have to navigate [28].

Enhancing the HL of parents as caregivers is important as research has shown that low
parental HL has adverse impacts on child health outcomes [29]. For example, a study by
DeWalt et al. on asthma shows that children whose parents had a low level of HL reported
more severe asthma symptoms, were more likely to miss school, and were hospitalized
more frequently [30]. Another study by Stafford et al. shows a correlation between low
HL and maternal intention to exclusively breastfeed [31]. Since breastfeeding is a major
contributing factor to the prevention of allergies in later life, mothers’ HL is an important
aspect to be addressed in the promotion of allergy prevention [12].

In the German healthcare system, statutory health insurance provides expectant and
new mothers with extensive midwife care before, during, and after birth—similar to family
nurses in other countries. Midwives provide voluntary antenatal courses advising on
childbirth and parenthood, which are offered to pregnant women and their partners. These
courses inform participants about breastfeeding and infant care [32] and therefore cover
aspects that are also relevant for ECAP [33]. After birth, mothers are entitled to two home
visits per day for the first ten days. Thereafter, they can have an additional 16 midwife
visits during the first 12 weeks, and eight more up until the end of the ninth month [34].
Data from Bavaria (one of the German federal states this study focuses on) show that 65%
(antenatal) and 94.9% (postnatal) of mothers make use of this service [35]. A Czech study
showed that pregnant women’s long-term prenatal contact with a midwife was associated
with higher HL, suggesting a positive effect of midwives’ interaction with mothers [36].
Due to this very intensive and regular contact with new parents, German midwives are
vitally important health professionals when it comes to counselling parents on health issues
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and the prevention of chronic diseases, especially during this vulnerable phase of transition
to becoming a family.

Counselling parents before and after the birth of a child may offer a “window of op-
portunity” for preventing a whole range a relevant chronic allergic diseases, and midwives
could play a key role in strengthening parental HL on allergy prevention [37]. It is thus
important to better understand how midwives counsel on ECAP, how they translate current
knowledge for parents, and how they ensure that this information can be accessed, under-
stood, appraised, and applied by the parents in their care. To the best of our knowledge,
there is, as yet, no research on how German midwives take HL into account in their daily
counselling on the health topics relevant to allergy prevention, how they convey scientific
evidence, and how they help parents to understand, appraise, and apply this information
in their daily life. Hence, the aim of the present study is to gain insight into the experience
and practices of German midwives with regard to counselling on allergy prevention and
how they support parental HL.

2. Methods

An explorative study design was selected in order to capture diverse perspectives and
to gain a broad insight into how midwives consider HL in their daily professional practice
and how they counsel families on early childhood allergy prevention. Qualitative research
allows a flexible approach to the subject, since it enables the researcher to probe interesting
facets that come up spontaneously during an interview. Including the personal experiences
and subjective views of midwives makes it possible to look at the topic from multiple
perspectives. This approach has the potential to capture themes and topics that might not
arise when working with predefined, standardized categories and assumptions [38].

We conducted 24 interviews with midwives from May 2020 to March 2021. The initial
plan was to conduct face-to-face interviews, but due to the COVID-19 pandemic, which
prohibited personal contact, we conducted most of the interviews via telephone. The
interviews were semi-structured to enable us to maintain a focus on certain topics, while
being open for aspects arising during the conversations. After some minor adaptations
and changes following the first three interviews, the same interview guide was used for all
interviews to ensure a certain degree of comparability. The interviewees were encouraged
to speak freely and discuss their own ideas; thus, the sequence of questions did not always
strictly follow the interview guide.

The interview guide (cf. Appendix A) comprised four main topics: 1, information
and evidence; 2, knowledge translation and transfer; 3, promotion of health literacy;
3a, counselling of parents and health literacy; 3b, attitudes toward and experiences of
health literacy/health literacy-sensitive care; and 4, health literacy concept awareness.

3. Recruitment

With qualitative research, the aim is to understand social phenomena in depth, while
statistical representativeness is not a requirement [39]. In order to retrieve rich information
and ensure rigor, a purposive sampling strategy was used by identifying specific groups of
midwives who possessed certain characteristics relevant to the topic being studied, with a
view to accessing maximum variation of perspectives (cf. Table 1) [39,40].

First, in urban areas, we expect patients’ backgrounds to be more diverse in terms of
socio-economic status, ethnicity, and, since the prevalence of allergic conditions is higher in
urban settings, parental information needs are also expected to be different than in rural
areas. Thus, the way parents are counselled might differ as well. Bearing this in mind, we
intended to recruit from both types of catchment areas. Second, in Germany, there has been
a recent shift with regard to the professional education of midwives. Until January 2020,
vocational training of three or five years was sufficient to become a midwife. Since then, a
bachelor’s degree has become a mandatory requirement. Thus, the education of midwives
varies widely, and we assume this might have an impact on counselling and knowledge
of health literacy as a concept as well. Our aim was therefore to recruit midwives with
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different educational backgrounds. Third, we assumed that the length of professional
experience would have an effect on how midwives counsel parents and that, in this regard,
there might be a significant difference between older midwives with a lot of professional
experience and younger, less experienced midwives. Thus, we aimed to include both
groups into the sample.

We excluded midwives working solely in clinical settings as the time provided to
counsel parents on ECAP in the hospital setting is considered too short. We also excluded
midwives with less than two years of professional experience.

Table 1. Inclusion criteria of midwives participating in this study.

Inclusion Criteria Description

Catchment area Rural vs. urban
Education Professional training vs. bachelor’s/master’s

Professional experience 15 years + vs. less than 15 years

To recruit suitable interviewees, contact was established with the Associations of
Midwifery in Bavaria, Lower Saxony, and North Rhine-Westphalia. With the support of
the associations, a call for participation was sent to the midwives who belonged to these
associations and put on the websites. Midwives who contacted us were asked about their
education and professional experience, as well as the catchment area of their professional
activities and were then, if their answers were appropriate, included in our study. Thus,
we had an initial sample of midwives, which was completed by subsequent snowballing
and personal contacts. Further cold calling was performed in order to recruit midwives
working in rural areas as these were underrepresented in the sample (for further details
cf. Figure 1).

Figure 1. Flowchart of recruiting process.
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After conducting 15 interviews, the research team (JvS, EMG, JC) began to discuss the
topics and themes in the data to establish whether data saturation had been reached. The
researchers agreed after 20 interviews that no more new topics or themes had emerged.
Four additional interviews were conducted to ensure data saturation was reached [41].

4. Sample

All of the midwives are female, between 26 and 63 years old, and live in Bavaria
(n = 17), North Rhine-Westphalia (n = 1), or Lower Saxony (n = 6). Their professional
experience ranges from three to 23 years. Seven midwives in our sample hold a univer-
sity degree, four have completed special training regarding allergy (prevention), mostly
with a focus on breastfeeding. Concerning the catchment areas, 14 interviewees work in
villages/small towns (<20,000 inhabitants), ten work in a medium-sized to large town
(>20,000 inhabitants) (cf. Table 2).

Table 2. Midwives included in our study.

Midwives (n = 24)

Catchment area

Village/small town (<20,000 inhabitants (IN)) 14
Medium-sized/large town (>20,000 IN) 10

Education

Vocational training 17
bachelor’s/master’s 7

Professional experience

<10 years 12
>10 years 12

5. Analysis

The duration of the interviews was between 32 and 68 min. A total of 23 interviews
were conducted via telephone, and one was conducted face to face. All interviews were
audio recorded and transcribed verbatim. Initially, three interviews were jointly discussed
and coded by three researchers (JvS, EMG, JC) using ATLAS.ti (v8). Codes were developed
deductively, based on the interview guide, and inductively derived from emerging themes
in the interview data. After this initial joint coding phase, the rest of the interviews were
coded independently by the researcher using the jointly developed codes. Each interview
was coded by two researchers. Codes were compared and differences discussed until
consensus was reached. This was followed by a thorough and detailed content analysis
conducted by the three researchers [42–44]. Themes and overarching topics were identified
and enriched with the most pertinent quotes [45]. The study follows the COREQ standard
for collecting, preparing, and reporting qualitative research results [46].

6. Informed Consent and Confidentiality, Ethics Approval

The study has received ethical approval from the Ethics Committee of the University of
Regensburg (18-1205-101). All information from the study and informed consent documents
issued to study participants were approved by the Ethics Committee of the University of
Regensburg. Participation in the study was only possible after providing informed consent
to the audio recording and scientific use of the interviews.

7. Results

Only five of the midwives interviewed, all of whom held a university degree, were
aware of HL as a concept and what it entails. However, although the theoretical concept
or the term “health literacy” was not known by many of our interviewees, most of the
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participating midwives possessed the implicit knowledge and skills needed to identify the
HL level and varying information needs of parents.

7.1. Assessment of Parental HL and Knowledge on ECAP

In order to explore how and to what extent midwives assess the ECAP-related HL
of parents, we asked them to describe how they assess parental HL and how they take
differences into account when counselling families on ECAP. Almost all of the midwives
reported that it was important for them to somehow assess the pre-existing knowledge
of parents regarding the care of their children. Moreover, they took the parents’ ability
to absorb new information into account, enabling them to adapt their counselling to the
specific needs. The midwives put emphasis on “meeting parents where they are”, which
they described as a core skill of midwifery.

Some want things explained in simple terms, and to others you have to explain or
prove everything down to the last comma. I try to convey information in a way that is
understandable to them. In other words, I meet them where they are. I don’t need to come
up with any scientific explanations for someone who is rather “simple-minded”. (Int 3)

Information on parental education and employment is often collected during the
anamnesis at the first meeting. Some midwives use this, along with other information, as
indicators for parental HL, determining the way information is communicated during their
counselling and the level of complexity conveyed.

Sometimes you just have to be a bit more scientific [with academics] and can give them
more facts about sudden infant death syndrome and allergy prevention than with a cashier,
where you say, “It’s just good if your child gets breast milk”. (Int 12)

None of the midwives used formal strategies to assess parental HL. Most midwives
doubt that formal screening would be helpful and are more of the opinion that it could
unsettle parents as it might make them feel as though they are being “tested.” The intervie-
wees in our sample preferred to assess parental HL based on their personal “gut feeling”,
experience, and intuition.

This questionnaire stuff . . . I tend to have the feeling that it would take me away from the
women. It would become so scientific. They don’t want that. It’s such a vulnerable time [
. . . ]. They want to talk a lot. And if you allow that, it’s very easy to understand these
women and work with them. You know exactly what you have to say and how you can
take good care of them. (Int 2)

All interviewees reported that close personal contact with the mothers and families is
the most important prerequisite to assess parental HL and information needs regarding
ECAP. During conversations and close interaction with parents, the midwives feel confident
in their ability to form an accurate impression of parental HL and information needs
on ECAP.

So, you quickly realize in a personal conversation, how much information you can give at
once. Whether you can do it en bloc or whether you have to convey it in portions. That is
individual, always different. Every person is different. And then you always have to see
how it is received. Is it understood? How is it implemented? And then you just have to
look at it step by step, how is it working? And that’s how it’s passed on. (Int 16)

Besides personal contact, visual impressions can also serve to assess parental infor-
mation needs and HL. Most midwives perform home visits; thus, the midwives receive a
visual impression of the family’s living environment which helps them estimate parental
HL and knowledge on ECAP. Specifically, factors such as cleanliness, the child’s sleeping
arrangements, visible food and drinks (fruits vs. sweets on the table), accessibility of
ashtrays, toys (plastic vs. wood), and pets are considered in the context of assessing ECAP.

Of course, there is a pattern. First, when I enter, I observe: Is it clean? Is it tidy or
chaotic? What kind of furniture does the person have? How is the person dressed? What
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kind of food, what kind of creams are standing around? These are all things that are
subconsciously absorbed. If the baby only wears cotton clothes, then [ . . . ] you can start
on a different level [ . . . ]. And if, to put it bluntly, you only see plastic toys with a
thousand lights and noises and only potato chips and coke, then you have to start off
differently. (Int 21)

7.2. Counselling on ECAP: Evidence-Based Knowledge and Support of Parental HL

Most midwives were aware of having a window of opportunity in early childhood
to influence the occurrence of allergies by fostering preventive behavior in parents. Some
interviewees were convinced that the timing of counselling on ECAP is crucial for effectively
reaching parents. They felt it was most helpful to address new parents as early as possible
during the first pregnancy, during antenatal counselling, for example, to provide them with
more complex evidence-based (ECAP) information, since parents have more resources to
absorb and appraise information before the child is born.

It is very, very important that I have these conversations [on ECAP] with them during
pregnancy, when the woman is full of anticipation and wants to do everything right
anyway. Once the child is born and crying and the mother is going completely crazy, it
doesn’t really help anymore. It’s very important to find a good time during pregnancy
when the woman is eager to learn and the partner is hopefully also there. Then you can
reach them really well. (Int 15)

I think you actually only have a chance to really reach a first-time mother. A second or
third-time mother feeds as she sees fit anyway. (Int 21)

Concerning the midwives’ roles as professional health counsellors, the interviewees
saw themselves as providers of scientifically sound information on ECAP and other health-
related subjects and as such encouraged the parents to trust their advice.

I always say, “I explain everything. If there’s anything you don’t understand, please ask.”
I also always tell parents, “Better to ask me before you Google anything on the Internet.
I’m the expert. I can answer that for you and I’ll try to answer it in a way that you
understand”. (Int 10)

The midwives in our sample were generally aware that allergies are a chronic disease
that can potentially have a significant negative impact on someone’s quality of life. There are
differences in perceptions of what actually constitutes an allergy though. Some midwives
did not consider hay fever an allergy, which became clear when they were asked if they
themselves had allergies.

Apart from this, almost all midwives seemed to be aware of current recommendations
regarding allergy prevention and knew about the shift in evidence regarding exposure to
allergens. However, they reported rarely counselling on ECAP directly. When we asked
the midwives whether and how they helped parents to access information on ECAP, most
midwives reported that ECAP was not a stand-alone topic for them but was included in
the counselling on health behavior in general. The most important issues in the context of
allergy prevention are nutrition, especially breastfeeding or choice of formula, the (early)
introduction of solid food, hygiene, use of cosmetic products (e.g., cream, detergent, wet
wipes), and the avoidance of smoking.

There are a lot of allergic people. And of course, all parents want the best for their child.
It [ECAP] definitely comes up in conversations, mostly when talking about breastfeeding
versus bottle feeding. If formula is used, the question is what kind of formula is considered
best and then it [ECAP] comes up again when solid food is introduced. (Int 22)

Allergy counselling plays a very, very minor role, mostly with people who are already
allergic themselves. That’s been the case since this allergy guideline changed. I think that
the behavior in the case of allergy risk or higher allergy risk is actually identical to the
recommendations for people with a low allergy risk, so it’s not such a big issue. (Int 19)
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The midwives believed that parents found ECAP-related topics easy to understand.
Most midwives assumed that the fact that breastfeeding is the best nutrition for children
is common knowledge and does not have to be explained scientifically. Their counselling
focuses more on how to establish a comfortable breastfeeding situation for mother and
child to ensure exclusive breastfeeding for at least four months, without providing any
scientific information on why. Similarly, for the introduction of solid foods, the midwives
focus their counselling mostly on how to start, what to begin with, and how to continue,
and less on the reasons why.

It [ECAP] automatically resonates in our work, because we advise on breastfeeding, for
example. That is God-given allergy prevention. That’s why it’s always part of our work.
And again, when we advise on weaning, it comes quite automatically that you say, okay,
start feeding different solid foods in a short time while maintaining the protection of
breast milk. (Int 2)

When explicit information on ECAP is provided, most midwives have to help parents
appraise this information. Most midwives reported having the impression that they needed
to put official guidelines and recommendations into perspective, to encourage parents
to see them as a blueprint and not as a rule that needs to be strictly adhered to. For
example, even if parents understand that early introduction of solid food might help
prevent allergies, the child’s readiness to actually eat solids may put constraints on the
officially recommended blueprint.

I try to avoid these blueprints a bit, because I find that most children simply don’t eat
according to a blueprint. And then the whole text on allergy prevention doesn’t help if
this child decides it doesn’t like vegetables. (Int 9)

Thus, the key message most midwives want to give to parents regarding specific
ECAP counselling is to “calm down” and rely on their parental intuition instead of trying
to strictly follow evidence-based recommendations. They try to help parents appraise
information and thus, make the right choices for themselves and their children.

I think the most important thing is that they don’t get carried away. Instead, they should
take a more nuanced look at what information is available and what is really true. And I
try to instill a bit of calmness in the parents when it comes to allergy prevention. (Int 14)

I think it would be much more important to strengthen the women in their skills and
abilities, for birth or raising children, because the women simply try too hard to follow
blueprints and rules, because they read in a self-help book or because it was done like that
in the past. (Int 9)

Most midwives see themselves as advisers, but they prefer to leave the final say in
health-related decisions to the parents, at least as long as the decisions are not potentially
life threatening for the babies.

If a woman decides against breastfeeding, then it doesn’t help if I say, the probability of
allergies occurring is much higher. This doesn’t help at all. You can’t convert people.
(Int 5)

I emphasize the arguments again, why she should not drink coke. And then I leave it at
that. I leave the responsibility to the woman. It is her life, her child, her decision. (Int 20)

Sometimes midwives seek compromises, but rather than taking an exclusively “top-
down” approach to educating parents on what is evidence based, they aim at agreeing with
parents on pragmatic and actionable recommendations, which take the family situation as
well as individual preferences of the child and parents into account.

And also, when women say they don’t want to breastfeed, I say, “That’s not a problem at
all. That’s your decision. But it would be great if we could put the baby to the breast at
least once in the delivery room.” And no mommy has turned me down yet. (Int 21)
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7.3. HL-Sensitive Counselling Techniques and Materials

Health literacy-sensitive counselling techniques can help support parents in accessing,
understanding, appraising, and applying information on ECAP, but also regarding health
behavior in general. In the interviews it became clear that, even though most midwives
are not aware of HL-sensitive counselling techniques as such, HL-supportive strategies are
sometimes applied, e.g., using plain language, omission of scientific wording, etc. These
interviewees also reported using these techniques not only when talking to parents with
lower levels of education, but in general, since, in their experience, parents with newborn
children sometimes have difficulties processing information in this challenging phase of life.

I really try to avoid medical terms and speak in simple language. [ . . . ] When I’m in
an academic family, it’s sometimes quicker for me to just blurt out the medical terms.
But even then, if you are a parent yourself, you sometimes can’t think straight. No
matter what you do for a living. And then it’s important that the person advising you
simply takes a moment and sits down again and explains it simply, so that everyone
understands it. (Int 18)

Most midwives described the relationship with the families as being based on mutual
trust. Due to the close and intimate contact, they assume that most women and families
feel comfortable to ask any question they are concerned with. Hence, the midwives do not
see the need for special techniques to encourage parents to ask questions.

I don’t have the impression that parents have any inhibitions about asking me any-
thing. (Int 10)

Only a few midwives knew about and had tried to apply specific HL-sensitive coun-
selling techniques, such as the teach-back method. However, they emphasized that they
had done this subliminally, without the parents noticing.

But then I say, “We’ll make a plan for breastfeeding. Now we have just discussed it, and
now I would like to know how you would do it?” In other words, you don’t ask directly,
but you do it in a hidden way. (Int 15)

Some midwives disliked the idea of using teach-back because it appeared too much
like an exam situation to them and they feared it would be rejected by the women in
their care.

You know whether they understood or not. I’m not testing them. I don’t want to behave
toward the women like a schoolteacher. (Int 11)

Using visualizations is reported as being helpful in supporting explanations, especially
with non-native speakers of German, but ECAP-specific pictograms or similar materials
are difficult to obtain. Apart from demonstrating things using models or pictures, some
interviewees emphasized that actually performing a task with the parents, or supervising
and guiding them, has the biggest effect on parental learning.

Now, for example, when it comes to breastfeeding, I have various materials with me.
For example, I have little balls that represent the stomach. So I always try to make it
very vivid. (Int 15)

A good example is always when the children are crying and I take them in my arms and
speak to them in a calm voice. Then you simply practice this with the parents. (Int 8)

Some midwives felt that written material was valuable as a way of providing parents
with information, as, due to tiredness, mothers are sometimes not capable of really absorb-
ing the information when the midwife is present. Written information material can be read
in more appropriate moments and thus might be better understood.

I have worksheets and I leave those with the mothers, because I know, when you don’t get
enough sleep, all you hear is “bla bla” and you can’t remember what you were told. (Int 2)
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However, most midwives doubted the benefit of handing out written information, as
new mothers and families are often overwhelmed by the high amount of information they
receive concerning their children.

The women get a lot of information material. I have been working in postnatal care for
many years and I know that all this paper stuff is just lying around at home. During the
period immediately after birth women are so preoccupied with themselves and the baby
that there is very little time to look at brochures, etc. (Int 10)

In conclusion, the interviews revealed that HL-sensitive counselling techniques are
applied to some extent, but not in a systematic or deliberate way.

8. Discussion

In the interviews it became clear that most midwives in our sample are not aware
of HL as a concept with regard to ECAP. However, the interviewees reported that due
to the comprehensive in-home care provided by midwives in Germany before, during,
and after birth, their relationship with the parents is often close, thus counselling can be
adapted to individual needs. Working with different types of parents was seen by the study
participants as a core task of midwifery. However, assessing parental HL and counselling
in an HL-sensitive and HL-supportive way is not performed systematically. Personal
interaction seems to be the most important factor in establishing a basis for tailor-made
counselling on ECAP, frequently supplemented by midwives’ impressions of social and
educational backgrounds as well as their visual impressions of the living environment.

The study also shows that midwives are aware of the possibility and importance of
allergy prevention during the first months of life. They are mostly acquainted with current
recommendations regarding ECAP, however, allergy prevention itself is not treated as a
stand-alone topic but is mostly covered in counselling on other topics regarding infant care.
Midwives consider it their duty to convey scientific information to parents and help them
access, understand, appraise, and apply information, but they view their own influence
on the prevention of chronic diseases as limited. They try to find compromises between
official scientific recommendations and parental wishes and possibilities. Timing is seen
as an important factor when it comes to providing effective advice on allergy prevention,
with this preferably being done early on during the first pregnancy.

Most midwives are unfamiliar with HL-sensitive counselling techniques; however,
some techniques are applied based on counselling experience and “gut feeling”. Written
information is perceived ambiguously.

A lack of awareness of HL as a concept among health professionals was also found
in a systematic review by Rajah et al. on the perspectives of healthcare providers and
patients on health literacy: The majority of the 19 studies included in the review reported
inadequate knowledge and understanding of HL among health professionals. Rajah et al.
also found several studies highlighting that health professionals do not regularly use formal
HL assessment tools in their practice, but do use other assessments such as verbal cues,
nonverbal cues, and their “gut feelings”, which is similar to what was described by the
midwives in our sample. The authors of the review also conclude that training of health
professionals on HL and HL counselling techniques could help support patients’ HL. The
results of our study concerning the assessment of parental HL based on “gut feeling”
and work experience are also in line with the findings of an Australian survey on how
midwives assess maternal HL [47]: Out of 307 study participants, the majority (77.1%,
n = 221) reported paying limited attention to formally assessing women’s health literacy.

In our interviews it became clear that especially when it comes to topics that are
assumed to be “easy” to understand, such as breastfeeding or the introduction of solid
foods, HL is not something health professionals focus on. This lack of attention devoted to
HL might lead to a systematic overestimation of parental HL and thus misunderstandings
and, as a result, a lack of knowledge among parents, which is in line with the results of
various studies on health professionals [48–51]. For example, Dickens et al. showed that,
without using a validated HL screening tool, nurses tend to overestimate patients’ HL.
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Using the specific measurement tool “Newest Vital Sign” based on a nutrition label and six
questions about it, the study showed that 63% of the patients included in the study had a
high likelihood of limited HL, whereas nurses only identified 19% as such [49].

The assumption of midwives in our sample that parents are confident enough to ask
any questions they have might in some cases also be misleading. Katz et al. showed in
their mixed-methods study on patient-physician encounters in a hospital, that patients
with a low HL level tend to ask fewer questions and thus might be less informed [52].
The relationship between midwives and families during in-home ante- and postnatal care
in our study differs significantly from clinical encounters. That said, the midwives’ “gut
feelings” might still convey a false impression regarding parents’ behavior and their ability
to ask questions.

Wilmore et al. drew the same conclusions, but with regard to written material. Other
than in Germany, Australian midwives seem to rely more strongly on written information
material, which is distributed in the 8–12th week of gestation [53]. The Australian midwives
who participated in this study were aware that this information needed to be tailored to
the individual parents’ needs, or at least needed to be explained according to the HL level
of the parents. Similar to our study, Wilmore et al. observed that there was no specific HL
screening applied and that midwives were often unaware of their patients’ HL and thus
not always able to provide enough support to ensure understanding [53].

The midwives in our study see themselves as responsible for supporting parents in
preventing chronic health conditions in their children later in life. They also emphasize that
they see the time of transition to parenthood, especially during pregnancy, as a window
of opportunity for effective health counselling. In line with this, Phelan et al. describe
pregnancy as a point of transition in life, which may be a “teachable moment” and as
such an opportunity to positively influence health behavior [54]. During a “teachable
moment” individuals can be motivated to spontaneously adopt risk-reducing behaviors. It
can facilitate promoting a healthier lifestyle, e.g., healthier nutrition behavior to prevent
excessive weight gain during pregnancy, but also preventive behavior, e.g., regarding
allergy prevention, as women are open to learning about health-related topics during this
transitional time of becoming a parent [54].

9. Practical Implications

Midwives might have the opportunity to strengthen families’ HL and thus health-
related behavior aimed at the prevention of chronic diseases like allergies. In order to enable
them to perform HL-sensitive counselling more systematically and effectively, formal
education of midwives on HL as a concept and on HL-sensitive counselling techniques
would be beneficial.

It is important to convey to them the importance of systematically assessing parental
HL to prevent overestimation. Thus, adequate screening instruments or strategies need
to be identified and included in the formal education of midwives. Additionally, HL-
sensitive counselling techniques should be explained to midwives, and they should be
given the opportunity to practice these during their training in order to enable them to
adequately counsel all families. Midwives with less than two years of work experience
were not included in our study. However, we believe that integrating HL and HL-sensitive
counselling into the curriculum of midwifery training would be especially helpful to
young health professionals at the start of their careers, because these cannot draw on work
experience when counselling parents with different HL levels.

Concerning ECAP, a useful approach would be to provide German midwives with
tailor-made, easy-to-access evidence on ECAP and to integrate ECAP as a stand-alone topic
in antenatal counselling.

All of these educational measures could strengthen the role of midwives in Germany
in preventing chronic diseases by using the window of opportunity in ante- and post-natal
care for effective, HL-sensitive preventive counselling.
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10. Strengths and Limitations

To our knowledge, this is the first qualitative study with the aim of understanding
how German midwives engage in preventive counselling, how they take HL into account,
and how they apply HL counselling techniques. It is the nature of qualitative research to
draw on a small sample of participants. Therefore, our results cannot be generalized for all
German midwives. However, qualitative studies do not claim to produce representative
data but are meant to provide an in-depth insight into a specific topic. Our interviews,
lasting up to one hour, were very much in depth and enabled us to gain a thorough
understanding of the daily working life of midwives. Additionally, we were able to recruit
a broad sample of midwives regarding age and experience and could thus capture a wide
variety of different perspectives. Moreover, we were able to recruit midwives from different
regions of Germany. However, it is not representative for all midwives. We supplemented
our initial recruiting via the German Associations of Midwifery in a specific manner, by
contacting midwives individually via cold-calling and personal contacts, while considering
the criteria for inclusion.

Due to the COVID-19 pandemic, we had to conduct telephone interviews, during
which some information might have been lost (e.g., context of interview situation, etc.).
However, interviews could be scheduled more flexibly in terms of location and time, which
might have facilitated the arrangement and implementation of interviews for the midwives.

We cannot rule out that participants with a special interest in ECAP and HL might have
been more willing to participate in such a time-consuming interview study. Therefore, the
interviewees were possibly better informed on ECAP or more aware of HL than the average
German midwife and might have focused more on HL-sensitive counselling than others.
Another limitation also concerns the sample: the educational level of the participants was
fairly high, with 7 out of 24 midwives holding a university degree in subjects which go
beyond “classic” midwifery, e.g., nursing science. This may indicate a strong interest in
topics which lie beyond their daily work as midwives.

11. Conclusions

Midwives are health professionals who support families at a vulnerable and tran-
sitional time. As they are close to families, they may have an impact on the prevention
of chronic diseases, like allergies, and preventive health behavior in general. They have
the opportunity to enhance parents’ HL and thus to empower them to make informed
choices on preventive behavior for their children. The midwives included in the sample
of our qualitative study were mostly unaware of the concept of HL, formal screening
strategies for parental HL, and HL-sensitive counselling techniques. This would suggest
that further research on HL-sensitive counselling on ECAP on a larger scale is needed, in
order to assess midwives’ awareness of the relevance of HL and their routine application of
HL-sensitive counselling techniques in a broader, representative sample. Results of such
future research could provide the basis for an intervention aimed at strengthening the
HL-sensitive counselling capabilities of midwives in the prevention of allergies and other
chronic diseases.

Author Contributions: J.C. developed the concept and design of the study. J.v.S., E.-M.G. and J.C.
developed the interview guide, J.v.S. and E.-M.G. conducted the interviews, J.v.S., E.-M.G. and J.C.
analyzed and interpreted the data. J.v.S. drafted and finalized the manuscript. J.C. contributed to and
supported the writing of the manuscript. All authors have read and agreed to the published version
of the manuscript.

Funding: This research study is funded by the German Research Foundation (DFG, grant number:
FOR 2959 CU 438/1-1) and is a sub-project of the HELICAP Research Group on ECAP-related HL
(www.helicap.org, accessed on 1 March 2022).

Institutional Review Board Statement: The Ethics Committee of the Medical Faculty of the Univer-
sity of Regensburg approved this study (18-1205-101).

98



Int. J. Environ. Res. Public Health 2022, 19, 4182

Informed Consent Statement: Written consent was obtained from all study participants in accor-
dance with the ethics approval. Participation was voluntary. Financial incentives for participation
were offered.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to the need to preserve the anonymity
of the interview partners.

Acknowledgments: We would like to thank all of our interview partners for sharing their insights
and experiences with us.

Conflicts of Interest: The authors declare that they have no competing interests.

Appendix A. Interview Guide

Interview guide for midwives on ECAP and health literacy
Topics/questions:
Introduction

1. How is early childhood allergy prevention relevant in your routine counselling?

a. When and with whom do you address this topic?
b. What is the most important message you want to convey to parents concern-

ing allergy prevention? Do you make a difference between low- and high-
risk groups?

c. Which topics also matter in your counselling on early childhood allergy preven-
tion (prompts: e.g., nutrition, living environment, early exposure to allergens)?

Information and evidence

1. What are your main sources to keep yourself informed about health topics (especially
allergy prevention)?

2. Are you satisfied with the available information?

a. Do you feel well informed? Why? Why not?
b. Is there anything that would help to keep up to date?

3. How do you handle inconsistent and changing information? (e.g., avoidance of
allergens vs. early confrontation with allergens)

a. How did/do you feel about a key message of your consultation changing due
to new research findings?

Knowledge Translation and implementation

1. We have just talked about how you keep yourself up to date on health-related rec-
ommendations: What are you doing with this knowledge (in your head) to make it
applicable/use it for your practice?

2. How do you incorporate this knowledge into your daily work?

a. Do you pass on specific scientific information to your patients (on ECAP)?

i. If yes, could you give an example of how you pass on this information
to your patients?

ii. What helps you to pass on your knowledge to parents?

3. Is there anything that could be improved to facilitate health-related counselling
of parents?

Promotion of health literacy

A. Counselling of parents and health literacy

1. How do you deal with different patients (e.g., level of knowledge, education,
migration background) in counselling and transfer of knowledge? Do you
differentiate? Could you give an example?

2. How do you assess the level of knowledge and information demand of parents?
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a. How do you notice that you have to explain a lot/in a way that is easy
to understand?

b. Do you consciously use strategies to assess what kind of information and
support needs parents have? If yes, which ones do you use?

3. Do you think parents are well informed regarding allergy prevention? How do
you recognize that?

4. What previous knowledge or lay conceptions do parents bring up in counselling?
5. What opportunities do you see to support parents regarding the access to

information and appraising it? Could you give some examples from your
everyday practice?

6. Do you provide your patients with information sources so they can inform
themselves about health topics (e.g., allergy prevention)? Which sources do
you consider (not) helpful?

7. Do you use certain strategies during counselling to make sure the parents un-
derstand everything? (e.g., simple language, avoidance of special language,
drawing pictures, teach-back etc.) Do you encourage parents to ask ques-
tions? How?

8. How do you ensure that parents apply your health behavior recommendations?

B. Attitudes towards and experiences with health literacy/health literacy-sensitive care.

1. How well do you feel educated/trained to counsel your patients according to
their (information) needs?

2. Do you personally see a need of further information/training on the issues we
have talked about? If yes, what would be important topics to you?

3. How should academic results/recommendations be prepared and made avail-
able so that you can use them efficiently in consultations?

HL concept awareness

1. Have you heard of the term “health literacy“ in the context of your work or in
advanced training courses?
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Abstract: Health literacy-sensitive communication has been found to be an important dimension of
organizational health literacy measured from the patients’ perspective. Little is known about the role
of health literacy-sensitive communication in complex care structures. Therefore, our aim was to
assess which hospital characteristics (in terms of process organization) and patient characteristics
(e.g., age, chronic illness, etc.) contribute to better perceptions of health literacy-sensitive communi-
cation, as well as whether better health literacy-sensitive communication is associated with better
patient reported experiences. Data were derived from a patient survey conducted in 2020 in four
clinical departments of a university hospital in Germany. Health literacy-sensitive communication
was measured with the HL-COM scale. Data from 209 patients (response rate 24.2%) were analyzed
with a structural equation model (SEM). Results revealed that no patient characteristics were asso-
ciated with HL-COM scores. Better process organization as perceived by patients was associated
with significantly better HL-COM scores, and, in turn, better HL-COM scores were associated with
more patient-reported social support provided by physicians and nurses as well as fewer unmet
information needs. Investing into good process organization might improve health literacy-sensitive
communication, which in turn has the potential to foster the patient–provider relationship as well as
to reduce unmet information needs of patients.

Keywords: health literacy-sensitive communication; patient–professional relationship; HL-COM;
information needs; patient survey

1. Introduction

The multidimensional concept of health literacy was originally developed in the
1970s [1]. It has gained increased attention ever since the U.S. Department of Education
released a report in 1993 showing that a high percentage of the country’s adult population
may have insufficient literacy skills to understand written information needed to engage
in health-related activity [2]. Congruent with this finding, the European Health Literacy
Survey (HLS-EU) involving eight EU member states revealed that a high percentage of
the population did not have adequate health literacy [3]. It defined individual health
literacy as “[ . . . ] people’s knowledge, motivation and competences to access, understand,
appraise, and apply health information in order to make judgments and take decisions in
everyday life concerning healthcare, disease prevention and health promotion to maintain
or improve quality of life during the life course” [4]. In Germany, several initiatives
aiming to strengthen health literacy in the population stress the importance of individual
skills and abilities in searching, understanding, evaluating, and applying health-relevant
information [5,6].
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In recent decades, an increase of studies concerning individual health literacy can
be observed; these studies have investigated the associations between health literacy
and health outcomes [7], health literacy of patients with different diseases [8–10], health
literacy of different patient groups [11,12], health literacy interventions [13,14] and health
literacy assessment tools [15]. Studies revealed that low health literacy was associated with
higher hospitalization rates, greater use of emergency care, lower preventive health care
use (e.g., cancer screening or vaccination) as well as an unhealthy lifestyle (e.g., physical
activity), and poorer health behavior (e.g., medication adherence and self-management
skills) [7,16–20]. Low socioeconomic status (SES), migration background, and older age
were found to be associated with lower health literacy levels [21–26]. Moreover, considering
that chronic conditions require a high degree of self-management [27,28] and that the ability
for self-management may be impaired when health literacy is low [16,17,20], improving
health literacy clearly has the potential to prevent the development of chronic diseases, or
at least the occurrence of comorbidities [17,29], and to reduce the associated burdens. In
line with this idea, previous results show that fostering health literacy could contribute to
lower healthcare costs [30].

1.1. Concept of Organizational Health Literacy

Beyond the individual-based definition—of finding, understanding, evaluating, and
applying health information [4]—health literacy is now understood to be a much more
complex construct. Attention has shifted to the specific context in which health care is
delivered, since health literacy involves the interaction with health services and other
societal institutions [22]. Thus, patients’ ability to understand medical information and
navigate the care process is associated with the demands placed on them by the health
care system [31–33]. In this process, the specific organizational context in which care
is delivered can help to compensate for patients’ limited health literacy [31]. Health
literacy is therefore currently considered to be the product of the interaction between
individuals’ capabilities and the health literacy demands and complexities of the health
care system [34]. To characterize and assess organizational conditions and efforts to help
patients navigate the system, the concept of health literate health care organizations—also
known as organizational health literacy—has emerged [35]. Brach et al. [35] defined the
following ten attributes of health literate healthcare organizations:

1. Has leadership that makes health literacy integral to its mission, structure, and
operations.

2. Integrates health literacy into planning, evaluation measures, patient safety, and
quality improvement.

3. Prepares the workforce to be health literate and monitors progress.
4. Includes populations served in the design, implementation, and evaluation of health

information and services.
5. Meets the needs of populations with a range of health literacy skills while avoiding

stigmatization.
6. Uses health literacy strategies in interpersonal communications and confirms under-

standing at all points of contact.
7. Provides easy access to health information and services and navigation assistance.
8. Designs and distributes print, audiovisual, and social media content that is easy to

understand and act on.
9. Addresses health literacy in high-risk situations, including care transitions and com-

munications about medicines.
10. Communicates clearly what health plans cover and what individuals will have to pay

for services.

1.2. Organizational Health Literacy in Hospitals

The results of previous publications indicate that the ten attributes defined by
Brach et al. [35] are implemented by hospitals with varying degrees of success [36–38].
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Moreover, previous results show that organizational health literacy scores vary by hospital
ownership [37,38]. However, the results remain inconclusive as to whether scores are
highest in private [37,39] or university hospitals [38]. The results of the validation study of
the health literate health care organization ten item questionnaire (HLHO-10) from Kowal-
ski et al. [40] revealed that organizational health literacy is associated with the patients’
perception of having received adequate information during their hospital stay. In other
studies, associations were found between HLHO-10 scores and patient satisfaction [39] as
well as the healthcare professionals’ (HCP) perception of the quality of care [37]. All things
considered, research on basic correlations with organizational health literacy in hospitals
is limited, whereas many studies focus on interventions to foster organizational health
literacy in hospitals.

1.3. Interventions, Barriers, and Facilitators of Organizational Health Literacy in Hospitals

Studies on interventions for fostering organizational health literacy predominantly
focus on interventions supporting patients, e.g., through materials (e.g., informative fly-
ers or brochures) or through digital support (e.g., apps) improving patient education
or access to health information [41]. Other studies evaluated the effect of interventions
targeting hospital staff, such as communication training, and further studies examined
the effect of interventions supporting hospital governance (e.g., development and use of
organizational health literacy tools) [41]. The successful implementation of organizational
health literacy was found to be associated with organizational and institutional culture
and leadership (e.g., priority of and commitment to health literacy), the design of the
intervention (e.g., having change champions or procedures, policies, and protocols sup-
porting health-literate practice), and available resources (e.g., time and money) [42–44].
Moreover, organizational health literacy was found to be fostered by high staff awareness,
by knowledge and skills concerning organizational health literacy, and by the sharing of
responsibilities for measures concerning organizational health literacy and practices across
multiple people in the organization (e.g., using frameworks or guides) [42,45]. What has
also proven to be beneficial is to tailor the intervention specifically to the needs of the
organization, and to use appropriate tools for baseline assessments of current practice to
inform gaps in organizational health literacy as well as for monitoring processes during
implementation [45–47].

Tools assessing organizational health literacy are predominantly designed to be as-
sessed by HCPs or key informants of hospitals [40,48,49]. To also allow taking the patient
perspective into account, Ernstmann et al. [50] developed a scale for measuring aspects of
organizational health literacy from the patients’ perspective, namely the HL-COM scale.
The development phase of the scale entailed theoretical work, during which an item pool
based on the ten attributes of organizational health literacy by Brach et al. [35] was gener-
ated. However, the subsequent item prioritization by cancer patients and psychometric
testing resulted in a reduced item pool measuring health literacy-sensitive communication
(HL-COM) as a subdimension of organizational health literacy that can be assessed by
and seems to be relevant for patients [50]. Through the items, patients assess factors, such
as whether they were asked if they understood information or documents, whether they
were encouraged to ask questions, or whether it was ensured that they understood consent
forms they signed. The HL-COM thereby measures an important aspect of organizational
health literacy from the patients’ perspective. In the validation study, the instrument was
found to be associated with patient enablement [50].

1.4. Research Question

Organizational health literacy can help to compensate for patients’ limited individual
health literacy. For patients, health literacy-sensitive communication was found to be the
most salient dimension of organizational health literacy that can be assessed by them [50].
Therefore, fostering health literacy-sensitive communication could potentially help to
improve organizational as well as individual health literacy. However, to our knowledge,
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little is known about the factors influencing health literacy-sensitive communication in
hospitals or about the effect of good health literacy-sensitive communication on other
outputs of healthcare in hospitals. Therefore, the aim of our study was to assess which
factors might contribute to better perceptions of health literacy-sensitive communication,
as well as whether better health literacy-sensitive communication is associated with better
patient reported experiences.

The factors that our analysis model (see Figure 1) assumed to have an impact on
health literacy-sensitive communication were selected based on the communication frame-
work of Feldman-Stewart et al. [51]. This framework emphasizes that patient–professional
communication is influenced by individual characteristics of the interacting persons as
well as by the environment in which it takes place. The individual characteristics were
chosen according to the characteristics that have been found to be associated to individual
health literacy, namely education, migration background, age, and number of chronic
diseases [17,21–26,29] (see Figure 1). Moreover, we assumed that individual health literacy
itself might have an impact on health literacy-sensitive communication. As an environmen-
tal factor, process organization (e.g., coordination between wards as well as professions or
waiting times) was assessed since it has already been found to be associated with patient–
professional interaction in hospitals [52,53]. Previous studies assumed that professionals
working in hospitals with worse process organization have fewer resources available for
adequate interaction with their patients [53]. Our research questions were the following:

1. Are individual patient characteristics, in terms of education, migration background,
age, number of chronic diseases, and individual health literacy associated with the
patients’ perception of health literacy-sensitive communication?

2. Is the hospital’s process organization as perceived by patients associated with health
literacy-sensitive communication?
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Figure 1. Results of the structural equation model with standardized model estimates and p-values.

The factors that our analysis model (see Figure 1) assumed to be influenced by health
literacy-sensitive communication were selected based on the results of previous publica-
tions. On the one hand, the literature revealed that good patient–professional commu-
nication was key for the patient–professional-relationship [54], and that providing the
patient with information fosters a supportive patient–professional relationship [55]. In
our model, we therefore assumed that the provision of social support—as part of the
patient–professional relationship—might be associated with health literacy-sensitive com-
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munication. On the other hand, previous publications revealed that organizational health
literacy was associated with the adequacy of information patients received during their
hospital stay [40]. We therefore assumed that health literacy-sensitive communication
might improve the provision of health information. This resulted in the following research
questions:

3. Is health literacy-sensitive communication associated with social support provided
by physicians and nurses?

4. Is health literacy-sensitive communication associated with unmet information needs
of patients?

2. Materials and Methods

Data were collected within the PIKoG study ‘As made for us—Improving professional
health literacy in hospitals’ [56]. The study aims at co-designing, implementing, and evalu-
ating a communication concept for clinical departments of a hospital. The communication
concept was developed to improve health literacy at the levels of the healthcare organiza-
tion, healthcare professionals, and patients. For our analysis, we used data from a patient
survey conducted in 2020 prior to the implementation of the communication concept.

2.1. Study Site

The study was conducted in acute inpatient care at a university hospital. This non-
profit general hospital in north-western Germany offers approximately 400 beds. Four
out of eleven clinical departments of this hospital (oncology, gynecology, orthopedics, and
visceral surgery) participated in the study.

2.2. Sample

Patients were eligible for inclusion in the study if they were: (1) older than 18 years
of age, (2) hospitalized for at least two nights in one of the four participating clinical
departments, and (3) able to fill in the questionnaires in one of the available languages
(i.e., German, English, Russian, Turkish, or Polish), either alone or with the support of a
friend or relative. Moreover, the study team offered help with filling in the questionnaire
to facilitate the participation of illiterate or semi-literate patients. Of 2049 eligible patients,
897 patients were asked to participate in the defined period, 473 consented to participate
in the study, and 217 returned T0 and T1 questionnaires (response rate: 24.2%). Thereof,
209 completed all items relevant for the present analysis.

2.3. Recruitment

On their day of admission, patients treated as inpatients in the clinical departments in
September through December 2020 were asked to participate in the study. Patients who
had given verbal consent were provided with written study information, a consent form,
and the questionnaire. Participants were asked to return the completed consent form with
the address sheet and the questionnaire in sealable envelopes to mailboxes in the hospital.
All patients were surveyed twice: at hospital admission (T0) and at hospital discharge (T1).
Sociodemographic data as well as individual health literacy scores were assessed at T0.
Data on health literacy-sensitive communication were assessed at T1. The T1 questionnaire
was sent to the participants’ home address after their discharge or—if possible—handed
to them in the hospital on the day of discharge. Participants were reminded to return the
questionnaire twice, according to Dillman’s method [57].

2.4. Measures

Patient data were collected with questionnaires. Quality assurance during study
execution was safeguarded by the standards of questionnaire development [58,59], pretest-
ing [60], and data processing with the Teleform® software (Version 16.5.1, Electric Paper
Informationssysteme GmbH, Lueneburg, Germany).
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Health literacy-sensitive communication was assessed using the validated question-
naire HL-COM [50]. The HL-COM consists of 9 items rated on a four-point Likert scale
ranging from 1 (‘I disagree’) to 4 (‘I fully agree’) (Cronbachs’ alpha = 0.911) [50] (for all items,
see Table 1). The scale was calculated if at least 70% of items (6 items) were answered by
summing up all item scores and dividing them by the number of answered items. Higher
values on the HL-COM scale indicate better health literacy- sensitive communication.

Table 1. Items of HL-COM and frequency of response options.

Response Options 1

Item Content 1 2 3 4 Mean
Score

HL-COM1
I was made to feel that it is important for me to understand the

information about my disease and treatment.
n a 9 31 113 53

3.03% 4.3 14.8 54.1 25.4

HL-COM2 I was asked if I understood all information or documents.
n a 12 47 85 64

2.96% 5.7 22.5 40.7 31.6

HL-COM3
Verbal information about my disease and treatment was

additionally provided in writing.
n a 25 47 67 68

2.86% 12.0 22.5 32.1 32.5

HL-COM4 Terms and abbreviations were explained to me. n a 18 50 99 41
2.78% 8.6 23.9 47.4 19.6

HL-COM5 People spoke slowly and clearly to me. n a 5 27 94 82
3.21% 2.4 12.9 45.0 39.2

HL-COM6
I was encouraged to ask questions if I didn’t understand

something.
n a 10 53 78 67

2.97% 4.8 25.4 37.3 32.1

HL-COM7 Written materials were additionally explained to me. n a 15 54 94 43
2.81% 7.2 25.8 45.0 20.6

HL-COM8
When signing consent forms, efforts were made to ensure that I

understood everything.
n a 6 40 92 68

3.08% 2.9 19.1 44.0 32.5

HL-COM9 My results were explained comprehensively to me. n a 6 37 96 68
3.09% 2.9 17.7 45.9 32.5

1 1: I disagree, 2: I somewhat disagree, 3: I somewhat agree, 4: I fully agree. a Summation of the number of respondents for each item might
not equal to 209 since some patients had missing values on single items. The scale was calculated if at least 70% of items (6 items) were
answered.

The following sociodemographic and disease-related patient characteristics were
collected: sex, age group, education, employment situation, type of health insurance,
migration background, chronic diseases, diagnosis, and length of hospital stay. The clinical
department in which the patient was treated was derived from the patient’s medical record.

The general health literacy of patients was measured using the German version of
the Health Literacy Questionnaire (HLQ) [61,62]. It consists of 44 items (sample item ‘I
make plans for what I need to do to be healthy‘) in 9 subscales: feeling understood and
supported by healthcare providers (4 items, Cronbachs’ alpha = 0.805); having sufficient
information to manage my health (4 items, Cronbachs’ alpha = 0.781); actively managing
my health (5 items, Cronbachs’ alpha = 0.829); social support for health (5 items, Cronbachs’
alpha = 0.713); appraisal of health information (5 items, Cronbachs’ alpha = 0.796); ability to
actively engage with healthcare providers (5 items, Cronbachs’ alpha = 0.871); navigating
the healthcare system (6 items, Cronbachs’ alpha = 0.833); ability to find good health
information (5 items, Cronbachs’ alpha = 0.823); and understand health information well
enough to know what to do (5 items, Cronbachs’ alpha = 0.711) [61]. Subscales 1 through 5
are rated on a four-point Likert scale ranging from 1 (‘Strongly disagree’) to 4 (‘Strongly
agree’), and subscales 6 through 9 are rated on a five-point Likert scale ranging from 1
(‘’Cannot do or Always difficult’) to 5 (‘Always easy’) [61], with higher values indicating
higher levels of individual health literacy. The scales were calculated according to the HLQ
handbook.

Process organization during the hospital stay was measured with six items (Cronbachs’
alpha = 0.842), which were developed within the Cologne Patient Questionnaire [63,64]
(sample item: ‘Here at the hospital, the right hand sometimes didn’t know what the
left hand was doing.‘). The items had to be rated using four response options, ranging
from ‘strongly disagree’ to ‘strongly agree’, with higher values indicating more problems

108



Int. J. Environ. Res. Public Health 2021, 18, 12646

with process organization. The scale was calculated if at least 70% of items (4 items)
were answered by summing up all item scores and dividing them by the number of
answered items.

The scales measuring the patients’ perceptions of social support from physicians as
well as nurses were also developed within the Cologne Patient Questionnaire [63,64]. Both
scales have already been validated (physicians: Cronbachs’ alpha = 0.924) [65] (nurses:
Cronbachs’ alpha = 0.928), and each consists of three items (sample items: ‘The physicians
supported me in a way that made it easier for me to deal with my illness.‘; ‘I could rely
on the nurses when I had problems with my illness.‘). The items had to be rated using
four response options, ranging from ‘strongly disagree’ to ‘strongly agree’, with higher
values indicating more support. Each scale was calculated if at least 70% of items (2 items)
were answered by summing up all item scores and dividing them by the number of
answered items.

To assess the information needs of patients, they answered ‘yes’ or ‘no’ to the question
of whether they would have wished to have more information concerning the following
aspects: (1) ‘healthy lifestyle (diet, alcohol, smoking etc.)’; (2) ‘physical burden in everyday
life’; (3) ‘mental burden in everyday life’; (4) ‘self-help groups’; (5) ‘books and brochures
about their disease’; (6) ‘health promoting measures’; and (7) ‘help and care at home’. The
number of times a patient stated ‘yes’ was then summed and served as a measure of unmet
information needs (with higher values indicating more unmet needs).

2.5. Data Analysis

The associations between health literacy-sensitive communication and patient charac-
teristics, process organization, and patient–provider relationships were analyzed within
a comprehensive structural equation model (SEM) (see Figure 1). According to the HLQ
handbook, missing data for the HLQ items were imputed using the expectation maxi-
mization (EM) algorithm. No further imputations were conducted since missing data for
each variable were below 5%. Of the 217 patients who completed T0 and T1, 209 patients
had no missing data on the variables of interest, which formed the basis for the present
analysis. According to Kline et al. [66], an ideal sample size-to-parameters ratio would
be 20:1. Consequently, 200 patients are sufficient to estimate a model with 10 parameters.
Therefore, only two of the nine subscales of the HLQ were included, namely ‘Navigating
the healthcare system’ and ‘Ability to find good health information’. The subscales were
selected by conducting a prior SEM containing only HL-COM and the nine subscales
of the HLQ (results not displayed). Only the HLQ subscales which showed significant
associations in this prior SEM were included in the final SEM. To develop and test the
SEM, the maximum likelihood estimation procedure [66] of Mplus Version 8.2 (Muthen &
Muthen, Los Angeles, CA, USA) was used. The recommended thresholds were used to
determine a good model fit of the SEM: root mean square error of approximation (RMSEA)
0.08–0.5, standardized root mean square residual (SRMR) < 0.5, and incremental fit indexes
(comparative fit index (CFI) and Tucker–Lewis index (TLI) close to 0.90 and 0.95) [67].
IBM® SPSS® 26.0 (IBM Corporation, Armonk, NY, USA) was used for descriptive analysis.
A significance level of α = 0.05 was chosen.

2.6. Ethical Considerations and Trial Registration

The study was conducted in accordance with the Declaration of Helsinki in its current
version (World Medical Association (WMA), 2013). A study protocol was approved by the
Ethics Committee of the Medical Faculty of Oldenburg (number: 2019-148) before the study
started. All study participants were asked to provide written informed consent based on
current data protection regulations. All study participants were informed that participation
in the study is voluntary. All personal identifiers were pseudonymized. Data security has
been approved by all institutions involved in data collection. The identifying data are
stored separately from the research data.
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The study has been registered in the German Clinical Trials Register (DRKS) (trial
registration number: DRKS00019830).

3. Results

The majority of participants in the sample were female (63.2%) and older than 50 years
(62.7%) (see Table 2). Three quarters of participants reported having at least one chronic
condition (76.1%), whereof 30.1% and 26.3% indicated having one or two chronic conditions,
respectively (see Table 3). The most common chronic conditions were high blood pressure
(30.1%), overweight/obesity (23.0%), and cancer (21.5%). Most patients were treated in the
departments of orthopedics (38.8%) and gynecology (34.4%). Mean scores of the two HLQ
subccales were 3.63 for ‘navigating the healthcare system’ and 3.67 for ‘ability to find good
health information’ (range 1–5) (see Table 4).

Table 2. Sociodemographic characteristics of the sample (n = 209).

n a %

Sex Female 132 63.2
Male 75 35.9

Diverse 1 0.5
Missing 1 0.5

Age 18–29 years 18 8.6
30–39 years 19 9.1
40–49 years 41 19.6
50–59 years 57 27.3

60 years or older 74 35.4

Education Lower secondary school education or less 41 19.6
Intermediate secondary school education 81 38.8

University entrance qualification 87 41.6

Migration status Without 190 90.9
With 19 9.1

Health insurance status
Public 164 78.5

Public with additional private insurance 15 7.2
Private 29 13.9

Other 1 0.5
a Due to rounding, percentages might not add up to exactly 100%.

The mean scale score of HL-COM was 2.98 (range 1–4) (see Table 4), with scores for
item 5 (‘People spoke slowly and clearly to me’) being the highest (see Table 1). Mean
scale scores of process organization, social support by physicians, and social support by
nurses were 1.76, 3.16, and 3.51, respectively (range 1–4) (see Table 4). On average, patients
reported unmet needs concerning one or two of the seven aspects.

The model fit indices indicated good model fit (see Table 5). The model results
revealed no statistically significant associations between patient characteristics and HL-
COM scores. All other constructs of the model showed significant associations with
HL-COM scores. Worse process organization was associated with lower HL-COM scores
(−0.491, p-value < 0.001) (see Figure 1). Moreover, higher HL-COM scores were associated
with higher perceived levels of social support provided by physicians (0.633, p-value < 0.001)
and nurses (0.512, p-value < 0.001). Furthermore, higher HL-COM scores were associated
with fewer unmet information needs of patients (0.420, p-value < 0.001).
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Table 3. Disease and diagnosis related characteristics of the sample (n = 209).

n a %

Number of chronic diseases
0 50 23.9
1 63 30.1
2 55 26.3
3 17 8.1
4 17 8.1

>4 7 3.4

Chronic diseases (multiple
answers possible)

High blood pressure 63 30.1
Overweight/obesity 48 23.0

Cancer 45 21.5
Mental illness 32 15.3

Cardiovascular disease 24 11.5
Lung disease (chronic bronchitis/COPD/asthma) 18 8.6

Arthritis or rheumatism 16 7.7
Diabetes 13 6.2

Kidney disease 7 3.3
Stroke 4 1.9

Other diseases 61 29.2
No chronic disease 52 23.9

Clinical division in which
the patient was treated

Oncology 2 1.0
Visceral surgery 54 25.8

Gynecology 72 34.4
Orthopedics 81 38.8

Number of nights spent
in hospital

≤3 71 33.9
4–6 75 35.9
7–9 39 18.7
>9 20 8.8

Missing 4 1.9
a Due to rounding, percentages might not add up to exactly 100%.

Table 4. Descriptive statistics of the latent constructs and unmet information needs.

Possible Range Mean SD 1 Observed Range Min Max Cronbachs‘ α

Health literacy-sensitive communication 1–4 2.98 0.65 3.00 1.00 4.00 0.911
Process organization 1–4 1.76 0.65 3.00 1.00 4.00 0.842

Social support provided by physicians 1–4 3.16 0.70 3.00 1.00 4.00 0.924
Social support provided by nurses 1–4 3.51 0.64 2.67 1.33 4.00 0.928

Unmet information needs 0–7 1.59 1.92 7.00 0.00 7.00 -
Health literacy: Navigating the healthcare system 1–5 3.63 0.57 3.17 1.67 4.83 0.833

Health literacy: Ability to find good health information 1–5 3.67 0.58 3.20 1.60 4.80 0.823
1 SD = standard deviation.

Table 5. Fit indices of the structural equation model.

X2 Df
Cronbachs’

α RMSEA SRMR TLI CFI

Threshold ≥0.7 ≤0.08 ≤0.08 ≥0.90 ≥0.90
SEM 832 521 0.911 0.048 0.070 0.920 0.926

X2: chi square; Df: degrees of freedom; RMSEA: root mean square error of approximation; SRMR: standardized root mean square residual;
CFI: comparative fit index; TLI: Tucker–Lewis index.

4. Discussion

Health literacy-sensitive communication measures are an important aspect of orga-
nizational health literacy that is relevant for patients. To our knowledge, this is the first
study to investigate the role of health literacy-sensitive communication in a hospital setting
from the patient view. The results of the SEM revealed that better processes organization
was associated with significantly better health literacy-sensitive communication. Moreover,
patients who gave higher ratings for health literacy-sensitive communication felt more
supported by physicians and nurses and had fewer unmet information needs.
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4.1. Interpretation within the Context of the Wider Literature

Concerning the association between organizational processes and health literacy-
sensitive communication, we can confirm the assumptions of previous literature that
problems with process organization negatively affects the patient–professional interac-
tion [52,53]. Hence, our results are in line with the communication framework developed
by Feldman-Stewart et al. [51], which suggests patient–professional interactions to be
influenced by the context in which they take place. A possible explanation for this might
be that physicians and nurses working in hospitals with worse process organization might
have fewer ressources to interact with their patients because they are preoccupied with
managing these processes [53,68]. Hence, deficits in process organization might reflect as
stress and high workload among physicians and nurses [53].

Moreover, our results revealed that better health literacy-sensitive communication
is associated with more perceived social support provided by physicians and nurses.
Hence, our results confirm previous research findings that identified patient–provider
communication as a key determinant for good patient–provider relationships [54], and
defined the provision of information as an element contributing to a supportive patient–
provider relationship [55]. Furthermore, the results of our study revealed that whenever
health literacy-sensitive communication was rated better, patients’ unmet information
needs were significantly lower. We thereby confirm the results from Kowalski et al. [40],
who found significant associations between organizational health literacy and the adequacy
of information provided by hospitals as perceived by patients. Our results imply that
health literacy-sensitive communication plays an important role in patients’ information
seeking process.

Our data did not confirm our assumption that individual patient characteristics that
were previously found to be associated with individual health literacy are also associ-
ated with the perception of health literacy-sensitive communication. In our sample, age,
education, migration status, and chronic illness were not found to be associated with
health literacy-sensitive communication. While these characteristics have been found to
be associated with individual health literacy [17,21–26,29], our results are partly in line
with previous findings on associations between patient characteristics and patients’ reports
of communication with healthcare providers. Previous results concerning the association
between age, educational level, ethnicity, native language, and comorbidities and patient–
provider communication or interaction are inconsistent, and partially do not show any
significant associations [52,53,68–70]. However, neither our data nor previous data deliver
any explanation for the findings. It remains unclear how to interpret these results. Possible
explanations are: (1) communication does not vary according to patient characteristics;
(2) the perception of communication does not vary according to patient characteristics;
(3) vulnerable patient groups are underrepresented; (4) the different patient groups in the
sample did not have differing communication needs; (5) different communication needs of
the patient groups were already met; or (6) a combination of these or other reasons led to
the results.

4.2. Strengths and Limitations

A strength of our study is the comprehensive examination of different factors influ-
encing health literacy-sensitive communication within one SEM. SEM has emerged as
the method of choice when considering complex patterns of relationships or differences
between a multitude of variables [66]. However, like any cross-sectional study, this study is
not suitable for examining causality. Moreover, we conducted the study in only one hospital.
Since patients were treated in four different clinical departments of the hospital, we believe
that the heterogeneous group of patients participating in our study reflects the patient di-
versity found in hospitals. However, assessing associations between organizational health
literacy and environmental factors would require analyzing several hospitals to allow
comparisons between them. Furthermore, we are aware that a response rate of only one
quarter is relatively low. One reason for this might be the COVID-19 pandemic, which has
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created uncertainty among hospital patients and reduced their willingness to participate in
studies. In anticipation of this effect, we chose a recruitment period that was less impacted
by the pandemic. Unfortunately, we were unable to perform a non-responder analysis.
Moreover, our study is at risk of common method bias since the predictor variables and
the outcome measure were both reported in the same patient survey.

4.3. Implications for Practice and Research

The findings of our study suggest that better health literacy-sensitive communication
contributes to fewer unmet information needs of patients. To foster health literacy-sensitive
communication, communication training for healthcare professionals might be imple-
mented, which has already been found to be a suitable measure for this purpose [41].
Special care should be taken to explain terms and abbreviations, and to combine verbal
and written information (handing out verbal information in written form and verbally
explaining written information), since these were the items that were rated lowest by the
patients in our sample as well as in the validation sample [50].

Additionally, improving patient health literacy requires wider changes within health-
care organizations, as emphasized by the concept of health-literate healthcare organiza-
tions [35]. Such changes range from generating information flyers or brochures for improv-
ing patient education or access to health information, to supporting hospital governance by
evaluating and managing efforts to become a health-literate healthcare organization [41].
The need for changes on the organizational level is supported by the findings of our study.
The results revealed that investing in better organized processes may foster health literacy-
sensitive communication. Therefore, health policy and hospital management should strive
to create conditions to optimize processes in hospitals in a patient-centered way. This might
be achieved by restructuring workplaces or implementing standardized work processes to
foster well-organized and effective work processes as previously suggested in the context
of hospital discharge [71].

To address the limitations of our study, future studies should be conducted in more
than one hospital to allow consideration of between-hospital differences in health literacy-
sensitive communication. Furthermore, the role of patient characteristics should be clarified
in future studies in order to be able to address possible individual communication needs
(e.g., due to chronic illness or education level) in interventions improving health literacy-
sensitive communication. Moreover, efforts should be made to determine the professionals’
perspective on organizational health literacy and to compare it with the patients’ perspec-
tive to be able to assess whether patients and professionals share the same concept of health
literate healthcare organizations.

5. Conclusions

This study provides preliminary evidence on the important role played by health
literacy-sensitive communication—as a key dimension of organizational health literacy—in
the healthcare of patients in hospitals. Promoting health literacy-sensitive communication
may be an important measure for reducing patients’ unmet information needs. Besides
communication training, improving the hospitals’ process organization might contribute
to better health literacy-sensitive communication and improved relevant outputs. Fur-
thermore, health literacy-sensitive communication is not only an important dimension
of organizational health literacy but might have the potential to improve the patient–
professional relationship—as demonstrated here in terms of the provision of social support.
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Abstract: A pregnant woman needs adequate knowledge, motivation, and skills to access, understand,
appraise, and apply health information to make decisions related to the health of herself and her
unborn baby. These skills are defined as health literacy: an important factor in relation to the woman’s
ability to engage and navigate antenatal care services. Evidence shows variation in levels of health
literacy among pregnant women, but more knowledge is needed about how to respond to different
health literacy profiles in antenatal care. This paper describes the development protocol for the
HeLP program, which aims to investigate pregnant women’s health literacy and co-create health
literacy interventions through a broad collaboration between pregnant women, partners, healthcare
providers, professionals, and other stakeholders using the Ophelia (Optimising Health Literacy and
Access) process. The HeLP program will be provided at two hospitals, which provide maternity care
including antenatal care: a tertiary referral hospital (Aarhus University Hospital) and a secondary
hospital (the Regional Hospital in Viborg). The Ophelia process includes three process phases with
separate objectives, steps, and activities leading to the identification of local strengths, needs and
issues, co-design of interventions, and implementation, evaluation, and ongoing improvement. No
health literacy intervention using the Ophelia process has yet been developed for antenatal care.

Keywords: health literacy; inequality; intervention development; health literacy responsiveness;
organizational health literacy; co-design; pregnancy; health promotion

1. Introduction

Globally, social inequality is documented in the use and outcomes of antenatal
care [1,2], even in social welfare states such as Denmark [3,4]. Socio-economic factors
including low educational level, low income, and ethnicity are associated with a higher
risk of obstetric complications and poor health outcomes for the mother and her child,
including gestational diabetes mellitus, maternal stress and depression, low birth weight,
preterm birth, stillbirth, and congenital malformations [2–8].

Health literacy is also associated with socio-economic factors [9,10] and seems to
follow a social gradient; a phenomenon whereby people who are less advantaged in
terms of socioeconomic position have poorer health compared to those who are more
advantaged [11,12]. Several studies have investigated health literacy among pregnant
women and show that health literacy levels in this group depend on e.g., employment
status, ethnicity, and education [13,14]. Low health literacy might be associated with
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less antenatal care attendance and engagement [15–17], less knowledge about medication
use in pregnancy [18,19], lower self-efficacy [17,20], depression [21], and smoking [22,23]
among pregnant women. Existing evidence is inconsistent, and further knowledge about
associations between health literacy, socio-economic factors, and pregnancy outcomes
is needed.

Health literacy is a multi-dimensional concept, which can be defined as a person’s
knowledge, motivation, and skills to access, understand, appraise, and apply health infor-
mation to make decisions in everyday life concerning one’s own health [13,24]. Closely
related to health literacy is organizational health literacy, which can be defined as “the
way in which services, organizations, and systems make health information and resources
available and accessible according to health literacy strengths and limitations” [25]. The
World Health Organization (WHO) recommends a health literacy focus and responsiveness
in preventive services to respond to inequality [26–28].

The Ophelia (Optimising Health Literacy and Access) process is used to guide co-
design—a method to involve and engage relevant stakeholders in the process—of inter-
ventions to improve health literacy and equity in healthcare services [29]. The Ophelia
process was developed and tested by Professor Richard Osborne and team in nine different
primary health care settings [30]. They found it suitable as a framework to guide the gener-
ation of intervention ideas and respond to inequity in health care services. The Ophelia
process has further been used as a methodological foundation for quite a few intervention
projects [31–33], and findings show that the co-creative nature of the process can improve
understanding of the needs and vulnerabilities of specific population groups in relation to
health literacy [32]. A recent publication describes seven flagship European National Health
Literacy Demonstration Projects (NHLDPs) conducted in different healthcare settings that
focus on different non-communicable diseases but are similar in their use of the Ophelia
methodological process [33].

Health literacy interventions in antenatal care could potentially improve knowledge,
behavior, and ultimately reproductive outcomes. Only a few health literacy interventions
have been developed specifically for pregnant women in antenatal care [34], and to the
best of our knowledge, the Ophelia process has not previously been tested in antenatal
care. Further research is warranted to investigate the role of pregnant woman’s health
literacy-specific needs in relation to the development of effective initiatives.

The HeLP program aims to investigate pregnant women’s health literacy and co-create
health literacy interventions based on local knowledge. Interventions will be developed
through a broad collaboration between pregnant women, partners, healthcare providers,
professionals, and other stakeholders using the Ophelia (Optimising Health Literacy and
Access) process. This paper describes the development protocol for the HeLP program.

2. Materials and Methods
2.1. Setting and Study Population

The HeLP program will be conducted at two primary intervention sites, the tertiary
referral hospital, Aarhus University Hospital, and the secondary hospital, Regional Hospital
in Viborg. The annual number of births is approximately 5000 and 2200 at each site,
respectively. The two sites handle the midwifery consultations during antenatal care. The
two intervention sites differ in size, location, and organization. The inclusion of both
sites is an attempt to increase the representativeness of the study population. During the
development of interventions, external collaborators and other sites will potentially be
identified, e.g., general practice. The study population in the HeLP program includes
pregnant women referred to antenatal care at Aarhus University Hospital, Denmark, or the
Regional Hospital Viborg, Denmark.

All pregnant women in Denmark have free-of-charge access to maternity care includ-
ing antenatal, intrapartum, and post-partum care. The basic antenatal program is described
in Figure 1 and includes three consultations in general practice and five consultations with
a midwife (study sites). The first antenatal visit is normally in general practice where the
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pregnancy is confirmed. After the first consultation, the general practitioner forwards infor-
mation after consent to the midwifery clinic affiliated with the hospital obstetric department
through the woman’s electronic patient journal (EPJ). Medical, obstetric, or psychosocial
factors detected in relation to the woman or the home, which entails specific attention, are
normally specified in the women’s record. A specific care level classification of the pregnant
woman is based on a risk assessment concerned with the woman’s history, socio-economic
determinants including life circumstances, age, and obstetric, social, and mental risk factors,
and is a professional judgment that may be changed during the pregnancy. The woman’s
health literacy level is not systematically evaluated.

Figure 1. Organization of Danish antenatal care.

The Danish Health Authority recommends a four-level division of maternity care to
secure the necessary support in relation to obstetric, social, and mental risk challenges [35].
The recommended four-level division is elaborated in Figure 1.

2.2. The Ophelia Process

The methodological foundation for the HeLP program is the Ophelia process, which
was inspired by methodologies such as intervention mapping, quality improvement collab-
orative, and realist synthesis [36–39].

The Ophelia process provides a practical and systematic method to identify local
strengths, barriers, needs and issues, and co-design of an intervention based on this
local knowledge. The process is divided into three phases with separate steps and
associated activities:
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• Phase one: Identification of local strengths, needs, and issues includes Step 1. Project
set-up Step 2. Data collection and/or extraction Step 3. Consultation to identify new
ideas

• Phase two: co-design of interventions Step 4. Intervention design Step 5. Intervention
planning Step 6. Intervention development and refinement

• Phase three: implementation, evaluation, and ongoing improvement Step 7. Imple-
mentation and evaluation Step 8. Development of an ongoing improvement strategy

The Ophelia process in the HeLP program, including planned activities for the different
phases and steps, is elaborated in Figure 2.

Figure 2. The Ophelia process—three phases and according steps in the HeLP program.

2.3. Phase One: Identification of Local Strengths, Needs, and Issues

Step 1. Project set-up

Step 1. Focuses on identifying project focus, scope and aim of the HeLP program. The HeLP
collaboration, organization, and according roles and responsibilities will be established.

The HeLP program will be a broad collaboration between a large Danish research
institution, Aarhus University, and two Danish hospitals, Aarhus University Hospital, and
the Regional Hospital in Viborg. The program will be organized with a steering committee,
a management team, and a working team. Representatives from each collaborating organ
will be represented at each level. This study protocol and the above description of setting,
study population, focus, scope, and aim were established and developed in close collabora-
tion between the HeLP steering committee, the HeLP management team, and the HeLP
working team.

Step 2. Data collection and extraction
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Step 2. Focuses on establishment of a data collection plan, data collection and extraction of data.
Required ethical approvals will be obtained. Moreover, materials for the consultation workshops will
be prepared.

To identify local needs, a mapping of health literacy strengths and challenges through
a comprehensive health survey, the HeLP-Questionnaire (HeLP-Q), will be carried out
among the study population. The HeLP-Q will be developed specifically for the HeLP
program and will include general health questions, items about socio-economic factors,
and questions from already validated surveys (Cambridge Worry Scale (CWS) [40], the
Edinburgh Postnatal Depression Score (EPDS) [41], Three-Item Loneliness Scale (TILS) [42],
and the Health Care Climate Questionnaire (HCCQ) [43]). To measure health literacy,
we will include the validated Health Literacy Questionnaire (HLQ) of 44 questions in
total [44,45]. The HLQ consists of nine scales that will be analyzed separately: (1) feeling
understood and supported by healthcare providers, (2) having sufficient information
to manage my health, (3) actively managing my health, (4) social support for health,
(5) appraisal of health information, (6) ability to actively engage with healthcare providers,
(7) navigating the healthcare system, (8) ability to find good health information, and
(9) understand health information well enough to know what to do. To further map digital
health literacy competencies, we will include two domains from the eHealth Literacy
Questionnaire (eHLQ) [46,47]. It will take approximately 20 min to fill out HeLP-Q.

To enhance participation, midwives in Aarhus and Viborg will be informed about
the HeLP program and instructed to hand out participation cards to pregnant women
containing an access link and QR code to either a Danish or an English edition of the HeLP-
Q. In addition, posters with information about the program and access links and QR codes
for the questionnaire will be placed at obvious locations in the midwifery consultation
waiting area in both Aarhus and Viborg. Moreover, the HeLP program will be promoted
on social media sites. One-pagers with instructions will be placed in the midwives’ staff
room and researchers from the HeLP management team (M.M. and M.F.D.) will participate
every second month in morning meetings at both study sites and inform midwives about
the HeLP. We acknowledge that filling out HeLP-Q requires some level of health literacy.
This may lead to differential participation according to health literacy levels and thereby a
risk of selection bias. To accommodate this challenge, we plan to have research assistants
present two days a week throughout the data collection period at the two study sites to
assist pregnant women with expected lower health literacy to participate in the study. The
assistance includes help with issues related to accessing, reading, understanding, and filling
out HeLP-Q.

Data collected based on HLQ in the HeLP-Q will be analyzed to provide us with
insights into the health literacy strengths and challenges of the participants. Cluster analysis
(a statistical technique to group similar observations into clusters based on the observed
values of several variables for each individual) will be used to identify sub-groups of
pregnant women with similar patterns of HLQ scores. Then, case profiles will be developed
based on the identified sub-groups. Participants are invited to consider intervention ideas,
and how to respond to the pregnant women’s needs, based on case profiles and identified
health literacy strengths and challenges.

Step 3. Response ideas consultation workshops

Step 3. Focuses on establishing a consultation plan as well as arrangements for the consultation
workshops and carrying out the consultation workshops.

We plan to carry out two consultation workshops with pregnant women, their partners,
health professionals, and other stakeholders in antenatal care (e.g., obstetricians, general
practitioners, midwives, nurses, social workers, psychologists, NGO employees). The case
profiles will be presented at the first consultation workshop together with additional results
from HeLP-Q. These data provide the foundation for the dialogue, discussion, and idea
mapping initiating the development of health literacy interventions.
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As workshops are scheduled to be held in April and June 2022, and the data collection
period proceeds until August 2022, the findings we present at the workshops will be based
on parts of the dataset. We expect that approximately 700 women will have filled out
HeLP-Q prior to the preparation of the workshop. Participants will be asked to provide
informed, written consent before attending the workshops. The consultation plan and
process of the workshop are elaborated in Table 1.

Table 1. Preliminary consultation plan, HeLP.

Plan Elements Content and Arrangements

Time Frame Approximately Four Hours

Staff responsible Associate Professor, PhD, and Midwife R.D.M, PhD Fellow, M.M. and Midwife, M.F.D.

Format and participants

• Approximately 25 participants for each workshop placed in 5 different discussion groups. Five
participants in each group have shown to be ideal in health research focus groups [48]

• Two workshops held with pregnant women, partners, family members, healthcare providers and
health professionals including obstetricians, general practitioners, midwives, nurses, social
workers, psychologists, NGO-employees, and other stakeholders

• First workshop: results from HeLP-Q and case profiles will be presented, and participants will be
instructed to make table mindmaps with intervention ideas

• Second workshop: participants will be instructed to discuss and prioritize an intervention
package based on the matched intervention ideas and objectives

Recruitment approach

• Pregnant women and partners will be invited to participate in workshops from the two
participating sites

• We plan to recruit from different settings including basic midwifery consultation and other
related services which provides care for pregnant women with challenges related to physical,
mental, or social health, socio-economic factors, etc.

• The participating group of pregnant women and partners should preferably include a
heterogeneous group

• Health professionals (a broad variety of professionals working in or with antenatal care)
will be invited for workshop participation from different organizational levels at the two
participating sites

• We plan to recruit health professionals, who work in different settings and organizational levels of
antenatal care

How to capture ideas
and insights

• Four research assistants and three students will be present at workshops to observe and take notes
• A table manager, who are responsible for writing down during workshops will be assigned for

each table
• Table managers will be instructed to fill out table mindmaps summing up all ideas and thoughts
• Informed consent will be sent by email and signed by participants before workshop days, and

dialogues at each table will be audio recorded

2.4. Phase Two

Similar to phase two and phase three is that phase one must be completed before we
are able to fully plan the content in detail for these phases. Phases two and three will be
planned based on results from HeLP-Q and the consultation workshops. In alignment with
the Ophelia process, we are, however, able to describe the overall activities.

Step 4. Intervention design

Step 4. Focuses on specifying the objectives for interventions. A rapid literature review will be
conducted, and we will search for existing health literacy interventions in antenatal care. Afterwards,
intervention ideas from the workshop will be matched with the HeLP program intervention objectives.
An intervention or a package will be selected, and a logic model will be prepared.

Based on the results from the workshops, the HeLP management team will confirm or
adjust the focus, scope, and overall aim of the HeLP program. In alignment with the Ophelia
process, a rapid literature review will be conducted to identify existing interventions in
this area. This will be followed by a process where the produced intervention ideas from
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the consultation workshops and the newly established HeLP intervention objectives are
matched. Consultation workshop participants will be invited for a second consultation
workshop, where the aim is to discuss and prioritize an intervention package based on the
matched intervention ideas and objectives. The HeLP management team will then develop
one or more first draft logic models based on the suggested intervention package using
shells similar to Figure 3. Logic models will be developed based on the theory by Taylor-
Powell and Henert [49], and contain inputs, outputs, and outcomes. Logic model drafts
will be presented to the HeLP steering committee, and members are invited to provide
feedback. Afterwards, representatives from the two participating sites will be invited for a
meeting where the logic models will be discussed, and agreements will be made. The HeLP
management team will refine the final logic model based on agreements from this meeting.

Figure 3. Outline of logic model for interventions in the HeLP program.

Step 5. Intervention planning

Step 5. Focuses on intervention planning. Project members, timeline, and budget will be revised and
confirmed. Project milestones and associated activities will be identified. Moreover, an evaluation
plan will be developed and established.

The intervention planning will proceed based on the logic model. Project milestones
with according activities will be identified by the HeLP management team for intervention
development, implementation, and evaluation. Materials, training, and processes will be
purchased or developed in collaboration between the participating sites and the HeLP
management team.

Step 6. Intervention development and refinement

Step 6. Focuses on intervention development and refinement including performing a series of
quality improvement cycles to test materials, training, manuals, and processes. Content will be
refined based on findings from these cycles.

Quality improvement cycles [50] will be undertaken by the HeLP management team
to test intervention elements including materials, training, and manuals. We anticipate that
quality improvement cycles will be based on the Plan-Do-Study-Act (PDSA) method [50,51].

Under ‘plan’, ideas for improvements related to materials, training, or manuals in
HeLP will be detailed, responsibility and task assignments will be established, and expecta-
tions will be discussed and agreed upon. Moving on to ‘do’, where the plan is implemented
and tested. Under ‘study’, any deviations or defects detected during the do phase will be
analyzed and studied. Finally, under ‘act’, the learnings generated will be incorporated
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into the element, which was tested. Based on findings from these cycles, materials and
processes will continuously be refined.

2.5. Phase Three

Step 7. Implementation and evaluation

Step 7. Focuses on refining, implementing, and evaluating the intervention.

In phase three, the first activity is to refine the implementation and evaluation plan.
The intervention will be implemented followed by evaluation activities. Content and suit-
able methods used for the evaluation strategy will depend on the developed intervention
and will therefore not be established before the development process is finalized. We
anticipate that qualitative and mixed methods will be used to evaluate the intervention
due to the potential complexity and context-bound nature [52]. The evaluation strategy
will be developed with the objective to gain contextualized understandings of how the
intervention works, and how it changes outcomes in practice. We expect that the evaluation
strategy will contain qualitative feasibility studies [53,54]. Some of the following questions
will potentially be suitable to guide the evaluation strategy in HeLP. These preliminary
questions were inspired by a qualitative version of the RE-AIM (Reach, Effectiveness,
Adoption, Implementation, and Maintenance) framework [55,56], a framework based on
five dimensions to evaluate public health interventions.

• Reach: What factors contribute to participation/non-participation? Does the interven-
tion reach the participants, who needs it most?

• Effectiveness: Does the intervention have a meaningful effect and benefit for partic-
ipants? Are there any unanticipated outcomes of the intervention? Does the inter-
vention work with typical pregnant women and health professionals in a real-world
setting? Are the results meaningful?

• Adoption: Are interventions adopted at all organizational levels of the participating
sites, by health professionals, and pregnant women? What barriers reduce intervention
adoption?

• Implementation: Is the intervention delivered as intended by selected health profes-
sionals? By whom and when was the intervention implemented? What influenced
implementation or lack of implementation?

• Maintenance: Is the intervention institutionalized as part of the everyday culture and
norms at the participating sites?

The final outcome measures and methods used to develop an evaluation strategy in the
HeLP program will be established by the HeLP management team when the intervention
is developed.

Step 8. Development of an ongoing quality improvement strategy

Step 8. Focuses on quality improvement. Intervention components will undergo continuously
quality improvement in step 8 of the HeLP program.

An ongoing quality improvement strategy [57] will be developed based on the Plan-
Do-Study-Act (PDSA) method [50,51], as described under step 6.

3. Ethics

The HeLP program is approved by the Danish Data Protection Agency (2016-051-
000001, 2296) and the Regional Ethics Committee. Informed consent will be collected from
consultation workshop participants to audio-record table dialogue. The questionnaire will
be created in the data-protected system, Research Electronic Data Capture (RedCap). Data
will be cleansed, quality ensured, and anonymized by ID numbers.

4. Discussion

The HeLP program is expected to result in new knowledge of pregnant women’s
health literacy needs, as well as the development, implementation, and evaluation of a
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health literacy intervention for antenatal care, which has the potential to accommodate
and respond to different levels of health literacy among pregnant women. We expect that
the application of the Ophelia process will guide the co-design process successfully, entail
large engagement from stakeholders and increase practical outcomes, which will benefit
pregnant women, their partners, and their unborn child [30,31,33].

4.1. Strengths and Limitations

The HeLP program involves two sites: both a tertiary referral hospital and a secondary
hospital. The tertiary hospital is located in Aarhus—the second largest city in Denmark
(approximately 340,000 residents), while the secondary hospital is located in Viborg—
a smaller Danish city (approximately 41,000 residents). The involvement of different
participating sites in the HeLP program is a strength as it increases the external validity of
findings. Due to the co-design process based on local knowledge, findings may not directly
be reproduced in other contexts, and local adaptions may always be considered before
scaling up [58].

Today, antenatal care is complex and based on a high level of patient self-management,
e.g., in relation to technology use and navigation [59]. The complexity increases the risk of
inequality in health and the gap between highly and less resourceful patients [60]. In the
HeLP program, we seek to involve a broad variety of local stakeholders including pregnant
women in vulnerable life situations. It is a strength of the HeLP program that workshop
participants will be recruited from different settings and represent a heterogeneous group.
Moreover, the Ophelia process has been tested in various settings and was found suitable
for the successful involvement of local stakeholders including participants in vulnerable life
situations [32,33]. However, we also foresee some challenges and weaknesses in the HeLP
program. Engaging in a scientific project and filling out a comprehensive questionnaire
requires basic health literacy skills [61]. Hence, an important group potentially eludes
participation and filling out HeLP-Q. We are aware of this challenge and plan to have
research assistants present at participating sites to help and support pregnant women in
filling out the questionnaire.

The co-creative methodology used in the HeLP program has the potential to generate
empowering processes (enable participants to gain control, develop skills, and test their
knowledge) and empowering outcomes (a feeling of increased control, greater understand-
ing, and active involvement) among participants [62]. On the other hand, some literature
suggests that highly resourceful participants may dominate the co-design processes, due to
their superior capital [62]. The HeLP management team needs to acknowledge and consider
this challenge. For the co-design process in HeLP to succeed and produce useable and rele-
vant practical findings, consideration of participant’s motivation and professional-patient
and inter-participant relationships and roles is important [62]. The HeLP management team,
who is responsible for the workshops, collaboration with participants, and communication,
must demonstrate an open attitude towards participants. If participants feel mistrusted by
the researchers, the risk of negative attitudes towards the co-design process increases [62,63].
The researchers hold the main responsibility to set the frame, plan, structure, and organize
meetings, workshops, and other collaborative activities with participants. However, they
must be aware of their role and support and endorse participant empowerment [64].

The Ophelia process allows for some adaption during the process. For example,
consultation workshops are scheduled to last approximately four hours each and include
25 participants. These decisions were made based on experiences from previous Ophelia
processes [32] and a professional judgment. We do not know whether this timeframe and
participant number are realistic and suitable in practice. If the HeLP management group
experiences any challenges related to this during the first workshop, adjustments will be
made before the second workshop. We will try to accommodate any challenges related to
this and provide auxiliary assistance during the workshops.
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Another limitation of the HeLP program is that health literacy interventions devel-
oped based on the Ophelia process need further investigation and evaluation to establish
effectiveness. However, preliminary findings are promising [33].

4.2. Implementation of Findings

The development of health literacy interventions for antenatal care is important due
to increasing inequality in access to antenatal care services among pregnant women [1,2,4].
A health literacy focus is needed to support and meet pregnant women’s different skillset
to access, understand, appraise, and apply health information and make decisions related
to the health of themselves and their baby. These skills have only become more important
due to the increasing complexity, and need for engagement, decision making, and use of
technology in health care services [65].

In 2017, Beauchamp et al. published a paper on the systematic development and
implementation of interventions to optimize health literacy and access [30]. The study
showed improvements in health literacy scores, and the Ophelia process was successfully
applied resulting in the development of health literacy interventions in accordance with
local wisdom and organizational priorities [30]. Evidence of operationalization of the eight
Ophelia principles was present at all intervention sites. Hence, (1) the operationalization
was outcome focused, (2) the sites were equity driven, (3) and (5) the wisdom of local
stakeholders ensured co-design, (4) and (7) intervention ideas drew on local wisdom sites
focused on local health literacy needs, and (8) ideas were generated and applied across
all levels of organizations. However, (6) the sustainability of the interventions needs
confirmation in a long turn follow-up, as well as the improvement processes to ensure
interventions remain relevant and effective [30].

In addition, Jessup et al. used the Ophelia process in hospitalized populations [66],
while Anwar et al. applied the process in fishing villages in Egypt [67]. Moreover, Cheng
et al. used the process with an eHealth Literacy focus [68]. Similar to these studies is
that they contribute evidence supporting that the Ophelia process produces user-friendly
vignettes and provides a locally driven and contextual co-design process [66–68]. However,
evidence of the implementation and evaluation process in Ophelia needs further exploration
as well as the sustainability of produced health literacy interventions and the ongoing
process to ensure relevance and effectiveness of the interventions developed using the
Ophelia process.

The HeLP program is expected to contribute new knowledge about how the Ophelia
process can be used to develop health literacy interventions, which generate improvements
in antenatal care and address inequity in access to services [30]. In addition, we anticipate
that the HeLP program will contribute further knowledge on the effectiveness of the
Ophelia process, and the operationalization of the eight Ophelia principles in antenatal
intervention sites.

5. Conclusions

The HeLP program is expected to contribute new knowledge of pregnant women’s
health literacy needs in antenatal care and development, implementation, and evaluation
of health literacy interventions. The Ophelia process will be used to co-design health
literacy interventions based on local knowledge about health literacy strengths and chal-
lenges among pregnant women and improve the ability to respond to these strengths and
challenges in antenatal care.
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Abstract: The continuous development of medical implants offers various benefits for persons with
chronic conditions but also challenges an individual’s, and the healthcare system’s, ability to deal
with technical innovation. Accessing and understanding new information, navigating healthcare,
and appraising the role of the implant in body perceptions and everyday life requires health literacy
(HL) of those affected as well as an HL-responsive healthcare system. The interconnectedness of these
aspects to ethically relevant values such as health, dependence, responsibility and self-determination
reinforces the need to address HL in implant care. Following a qualitative approach, we conducted
group discussions and a diary study among wearers of a cochlear, glaucoma or cardiovascular implant
(or their parents). Data were analysed using the documentary method and grounded theory. The data
reveal the perceptions of implant wearers regarding the implant on (1) the ability to handle technical
and ambiguous information; (2) dependence and responsibility within the healthcare system; and
(3) the ethical aspects of HL. Knowing more about the experiences and values of implant wearers is
highly beneficial to develop HL from an ethical perspective. Respective interventions need to initially
address ethically relevant values in counselling processes and implant care.

Keywords: health literacy; decision making; values; implant care; ethical aspects; health-literacy
development; cochlear implants; glaucoma implants; cardiovascular implants

1. Introduction

The continuous development of implantable technologies offers various benefits for
persons with chronic conditions, but also challenges the ability of those affected, their
doctors, and the healthcare system, to deal with technical innovation. The integration
of technical devices in the human body directly intermingles with individual and social
values such as health, (in)dependence, responsibility and self-determination. Furthermore,
implant wearers need to develop technical and health competences to keep up with a
significant amount of fast-changing technical and health information. The actors involved
in implant care also face the challenges of reducing barriers to information, communication
and navigation for their clients. In addition, those actors may support implant wearers in
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their efforts to increase their quality of life via and despite constant technical upgrades and
accompanying uncertainty.

Implant wearers suffer chronic conditions and often have long-term experiences with
the healthcare system. Such patients may be savvy with terminology that is relevant to
their conditions, but might have difficulties in other fields, such as risk communication or
the appraisal of statistical information [1–3]. With respect to implant care, the knowledge
about the chronic condition pairs with understanding technology- and implant-related
information. Herein, two levels of health literacy (HL) become particularly relevant. On
the one hand, (1) the individual level regarding competencies of handling and appraising
technical and medical information as well as communication skills to engage in informed
decision making has to be considered. On the other hand, (2) the organisational level
with respect to the responsivity of the healthcare system to individuals’ information needs
with regard to their moral values and convictions is of relevance. These aspects underline
the essential role of HL, referred to as the capacity of individuals to handle health- and
implant-related information (individual HL) [4] and as the responsivity of the healthcare
system to individuals’ information needs (organisational HL) [5]. This study provides
unique insights on HL in the context of implant care, since, to our knowledge, this topic
has not been researched yet. Both individual and organisational HL are described in more
detail in the following section.

In the individual lifeworld, wearing an implant has its medical side, where individual
HL plays a significant role for organising everyday life with the implant and managing the
chronic health condition. In this case, individual HL exceeds its functional dimension as
the capacity to obtain, process and understand certain health-related information to be able
to make appropriate health decisions [6]. It encompasses critical, communicative [7], and
navigation- and technology-related HL. Critical HL relates to the critical appraisal of health
information [8]; communicative HL is described as “more advanced cognitive and literacy
skills, which together with social skills, can be used to actively participate in everyday
activities, to extract information and derive meaning from different forms of communication
and to apply new information to changing circumstances” [9] (pp. 263–264); navigation HL
describes the competences of individuals to orient themselves in healthcare systems [10];
technology-related HL relates to the individual’s ability to handle health-related technical
information and to successfully operate technical devices. Organisational HL comprises
the responsivity of the healthcare system to the information needs [6] of (prospective)
implant wearers. In implant care, it therefore addresses the providers’ responsibility
to offer sufficient access to adequate (technical) information and enable the process of
information appraisal incorporating the everyday experiences of implant wearers.

Handling medical and technology-related information is essential for decision making
and living with an implant. However, as outlined above, in implant care it is also necessary
to deal with the image of one’s own body, adjust to the change in everyday habits and
reflect on a new kind of dependence. This can be experienced and processed differently
and is necessarily connected to ethically relevant values. Following a bio-psychosocial
perspective, for example, health is not only determined by biomedical factors (“absence of
disease”) but also comprises mental and social components [11] which differ interpersonally.
Accordingly, navigating within the healthcare system or the acceptance of implants as a
treatment option can also vary, depending on the subjective understanding (in the following,
prospective implant wearers (glaucoma) and children of parents with cochlear implants are
also implied) of health and the individual expectations of body functionality. An implant
may enable social participation [3], decelerate disease progression, or compensate for an
impairment [12] but also prevents the individual from a sudden death [13]. In this context,
values such as self-determination, dependence and responsibility play a central role, especially
in terms of deciding for or against an implant (or the proxy decision that has to be made
for the child) or in cases where a decision against the implant is not an actual option. This
also implies that the individual is faced with a fundamentally new degree of dependence
and responsibility, not only in the decision-making process [14], but also in the often lifelong
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management of the implant and the disease itself. The feeling of responsibility is thereby
shaped by individual attitudes and competences (HL). These aspects demonstrate the
relevance of social convictions on health and disease and their manifestation with regards
to social participation and individual life planning.

The HL competences elaborated above can, in turn, promote ethically relevant values,
emphasising the ethical relevance of HL development. This lends legitimacy to approaching
HL from an ethical perspective.

Previous research has repeatedly focused on theoretical and conceptual dimensions
of HL and its operationalisation [15], as well as different types of HL and empirical data
assessing the HL of different populations [16]. There is also research on the ethical dimen-
sions of HL more generally [3,17,18], whereas Watson (2019) [3] offers recommendations for
HL development in the context of implant care. Two further studies address empowerment
and communicative responsibility [19,20]. Nonetheless, these are not directly related to
HL in the context of implant care and ethics, but rather provide an area of analogy for the
better contextualisation of this article. The ethical approach to HL and HL development
in the field of implant care is new in the existing research landscape. This study adds a
further perspective on HL in relation to implantable technology.

Given the complexity and entanglement of implant care, HL, and ethics, it is essential
to learn more about the perspectives and values of implant wearers and incorporate
their experiences into the research process. This may help identify gaps in the published
research and provide information and perspectives on the ethical and social values related
to health technologies [21–23]. Exploring lived experiences of implant wearers can help
to understand how ethical values are reflected in implant care and offer references for
ethically meaningful HL development. This study presumes that individual values and
social convictions affect individual and organisational HL in implant care. At the same
time, HL promotes various ethical values. HL development in the field of implant care is
therefore strongly influenced by ethically relevant values and an ethical responsibility itself.

As part of a joint project, this study aims to offer insights into the individual processes
of navigating medical and technical information of cochlear-, glaucoma- or cardiovascular-
implant wearers as well as decision making in implant care, which is characterised by
constant innovations and technical upgrades. Against this background, we sought to shed
light on the connection of HL and ethics in implant care and investigate possibilities for HL
development. The leading research questions are: (1) What fosters HL development in the
context of implant care from an ethical and patient-centred perspective? (2) How can HL
initiatives in implant care be enhanced by the insights of implant wearers?

2. Materials and Methods

Following a qualitative approach, group discussions as well as diaries constitute
appropriate methods to explore individual perspectives and opinions on implant care,
shared understandings or controversies, which evolve through a dynamic discussion with
others [24], and to capture contextual experiences in a direct and longitudinal manner [25].
This approach is well-suited to identifying different aspects of decision making, experiences
in navigating the healthcare system and quality of life, as well as to obtain insights into
the everyday lives of implant wearers and the associated aspects of dealing with implants
in a wide range of situations (doctor’s visits, check ups, medication, everyday errands,
social relationships, everyday activities). Therefore, remunerated group discussions (GDs)
(N = 6) and a diary study (DS) (n = 13) with individuals wearing cochlear, glaucoma or
cardiovascular implants, and parents of children with a cochlear implant, were conducted.
Since the data-collection period coincided with the COVID-19 pandemic, both methods
had to be adjusted to an online setting. Ethics approval was obtained in November 2020
(Nr: 20-1176_1) by the Medical Faculty of the University of Cologne. According to the
research plan, the study had to be conducted in the period between November 2020 and
October 2021. The decision for the time span of the study was based on two main factors:
(1) based on previous experience, the researchers anticipated a difficult recruiting process
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in the field of glaucoma and cardiovascular implants and (2) data collection and analysis
were performed in an iterative process.

The data were analysed following the documentary method [1] and the principles of
grounded theory [26]. For data validation and methodologically well-founded ways of
gaining knowledge from different perspectives [27], a triangulation of methods [28] and of
researchers [29] was performed.

2.1. Recruitment

Participants were recruited in cooperation with the clinical project partners (patient
registries of hospitals) or online by contacting organisers of support groups and relevant
forums. Participants were selected via purposive sampling based on the eligibility criteria
shown in Table 1.

Table 1. Eligibility criteria for group discussions and diary study.

Inclusion Exclusion

Cochlear

Group 1: Post-lingual deafness and implantation;
middle age
Group 2a: Pre-lingual deafness and implantation
in childhood
Group 2b: Parents of participants from group 2a
Minimum time after CI A implantation: 12
months
Minimum age: 18 years

Age < 18 years

Glaucoma

Group 1: Drug therapy (drops) only
Group 2: Micro-stent ± drug therapy (drops)
Adults (≥50 years) with open-angle glaucoma B

Minimum time after implantation: 6 months
Minimum time of diagnosis and start of drug
therapy: 12 months
Visual acuity in the better eye ≥ 30%.

Age < 50 years

Cardiovascular
Cardiovascular implants
Minimum time after implantation: 6 months
Minimum age: 18 years

Age < 18 years

General in- and
exclusion

Written informed consent of the patients
Language skills: German language skills that
allow participation in the study

Cognitive or physical
limitations that do not

allow study participation
A CI = cochlear implant. B Due to recruitment difficulties of implant wearers with glaucoma, inclusion criteria
were adjusted to normal pressure glaucoma and a minimum age of 18 years. The adjustment of the criteria applies
to 2 individuals from the DS.

A great number of cochlear-implant wearers (post-lingual) were interested in study
participation. In collaboration with the Hannover Medical School, purposive sampling
focused on the following participant characteristics to cover the diversity of implant wear-
ers: sex, age, experience with the implant, complications after surgery, and communication
skills. The number of (prospective) glaucoma and cardiovascular-implant wearers was
manageable, so that all interested persons could participate in the study after having
provided written consent.

2.2. Group Discussions

The GDs were conducted via GoToMeeting in compliance with data protection regu-
lations. In advance, the participants received detailed instructions on using the platform.
Technical support via telephone or e-mail was provided before and during the discussion. A
team of three researchers was responsible for conducting the GDs: one moderator, technical
support and a substitute moderator in case of technical difficulties.

Between December 2020 and April 2021, a total of six GDs with (prospective) implant
wearers (or with parents of children wearing a cochlear implant) of cochlear (N = 3),
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glaucoma (N = 2) and cardiovascular (N = 1) implants were conducted. The number of
participants varied within the groups between 2–9 persons. Across all areas, 26 individuals
participated in GDs (Table 2).

Table 2. Group discussions.

Implant Group Discussion n = 26 1 Date of Realisation Participants Length

Cochlear
GD1CI n = 9 8 December 2020 Post-lingually deafened 2 h

GD2aCI n = 2 8 December 2020 Pre-lingually deafened 2 h
GD2bCI n = 4 9 December 2020 Parent of a child with CI 2 h

Glaucoma
GD1Gl n = 6 22 March 2021 Glaucoma 2 h

GD2Gl n = 2 24 March 2021 Glaucoma with stent
surgery 2 h

Cardiovascular

GD1C n = 3 29 April 2021 Cardiovascular implants
(passive) 2 h

Two individual interviews
(Interview I2aC, Interview

I2bC)
7 May 2021

The interviews were
conducted with two

persons who had technical
difficulties and therefore
could not participate in
the group discussion.

1 h each

1 Plus two interviews.

All GDs were recorded using GoToMeeting and audio recording (as a back-up). For
method evaluation purposes, participants were provided with an internet link for a brief
online questionnaire.

The course of each GD was supported by a power-point presentation, which included
introductory slides containing researchers’ affiliations, several communication rules and
information about data-protection requirements. In the beginning, participants were
asked to freely associate to a list of keywords related to implant ethics and previously
identified through literature research (e.g., “quality of life”, “decision making”, “care”)
(see, Appendix A, Table A1). The presentation continued with guiding questions regarding
disease- or implant-related decision making, handling of information and future prospects.
Subsequently, the participants were given the opportunity to comment or address further
aspects. The moderators let the conversations run as freely as possible and only intervened
when necessary (e.g., for time-management purposes). The aim was to support the natural
flow of the conversation and to ensure active participation by everyone [22].

2.3. Diary Study

For this study, the DS complemented the data generated via GDs and interviews. The
design of the method was developed referring to the checklist by Janssens et al. [21]. The
participant information and the supporting materials developed for the DS were based on
the preliminary analysis of the GDs (see Appendix B, Table A2). The aim was to shed light
on certain aspects, illuminate them in greater depth, and to reveal aspects that had not yet
been discussed in the GDs. To increase compliance, participants were offered personalised
feedback reports based on their recordings [21]. A total of n = 13 individuals were recruited
for the DS: seven wearing cochlear, four glaucoma and two cardiovascular implants (see
Table 3.). Apart from the written study information, the participants were also introduced
(either via video conference or by telephone) to the exact procedure, the contents, as well
as data-protection issues by a research assistant. Study participants kept their diaries for
4 weeks and could contact the researchers at any time. The duration of the diary study
was chosen in order to minimise participant burden, on the one hand, and to obtain a
representative picture of the daily life of persons with implants on the other hand. This
included both during-the-week and weekend records, which covered the time span of 4
weeks. This approach aligns with existing research (see, e.g., Ref. [21]).
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Table 3. Diaries.

Participants Time Period 1 Indication

DCI1 21 June–18 July Post-lingually deafened
DCI2 21 June–18 July Post-lingually deafened
DCI3 21 June–18 July Pre-lingually deafened
DCI4 21 June–18 July Pre-lingually deafened
DCI5 21 June–18 July Pre-lingually deafened
DCI6 21 June–18 July Parent of a child with CI
DCI7 21 June–18 July Parent of a child with CI

DGl1 26 June–22 August Glaucoma with stent surgery
DGl2 2 August–29 August Glaucoma with stent surgery
DGl3 9 August–5 September Glaucoma with stent surgery
DGl4 2 August–29 August Glaucoma

DC1 2 5 July–1 August Cardiovascular implant (passive)
DC2 12 July–8 August Cardiovascular implant (passive)

1 Data collection took place between June and September in 2021. 2 Participant DC1 also participated in an
individual interview which was analysed along with the GD.

Participants submitted their records on a weekly basis and could keep handwritten
or digital diaries. In the handwritten format, each participant received blank templates
and pre-stamped envelopes to return the completed diaries each week. Participants who
chose to keep a digital diary received the exact same template in Microsoft Word format and
could complete their entries using a computer. The individual diary parts were reviewed
by the researchers upon reception, followed by a weekly feedback conversation. The final
conversation served to review the entire recording period in order to evaluate the method,
similarly to the GDs. Additional data generated by these conversations were documented
by the researchers and included in the analysis.

2.4. Analysis

Data from the GDs and the DS (incl. the corresponding notes taken by the researchers
during the feedback discussions) were analysed based on Bohnsack’s documentary content
analysis [23] and grounded theory [24], whereby the grounded theory was the superordi-
nate research style. Since the grounded theory implies a non-linear and iterative research
process, data collection and data analysis were conducted in a circular process; the develop-
ment of the diary study was based on a preliminary analysis of the data from the GDs. Once
complete, the data from the GDs and DS were then analysed in a process combining the
documentary analysis and the grounded theory. The aim of this approach was not only to
methodically triangulate the data, but also to provide an in-width and in-depth analysis [25].
Inductive thematic saturation and sufficient depth of understanding was achieved in the
analytical process of the data from the GDs and the DS. This process was performed in the
following three consecutive phases.

Phase 1: Reconstruction of the thematic outline by means of formulating interpreta-
tion (documentary analysis) and memos (grounded theory)

The recordings of the GDs were transcribed, and the diary entries were put into
a standard digital format. The handwritten diaries were typed so that a homogeneous
diary collection of all participants was created. The three researchers (C.H., M.L and S.S.)
independently reviewed the material line by line and reconstructed the central thematic
lines. Thereby, two different levels of statements were differentiated—descriptive (what
was discussed, e.g., situations, experiences, diagnoses, etc and analytical (why does this
matter, e.g., attitudes, values, beliefs, etc.) [23]—and memos were recorded. The three
researchers compared and discussed their work and collaboratively selected the themes
and text sections that were to be included in the next analytical step.

Phase 2: Exploration of the collective orientation patterns (documentary analysis)
and open coding (grounded theory)
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In the second phase, the selected text sections were further analysed by means of the
documentary analysis using reflective interpretation and collective orientation patterns
were elaborated. Furthermore, the memos (recorded in the first step) were analysed and
related to the founded patterns so that an additive interpretation took place. This step was
again independently performed by each of the three researchers. The systems of collective
orientation patterns were then compared, discussed and merged, so that an integrative
system was finally created for each type of implant. Parallel to the reflective and additive
interpretation, data were coded by means of open coding using the principles of grounded
theory [24], so that the orientation frameworks could be further substantiated by different
specifications of the pattern. Coding was divided among the research team, with each
coded transcript being cross-checked by a different researcher. Any conflicts were resolved
in discussions among the three researchers.

Phase 3: Type formation (documentary analysis) and abductive reasoning (grounded theory)
In the third phase, the authors searched for thematic cross-connections between the

collective orientation patterns from the three different implant fields; at the same time, the
different cases along the orientation patterns within each implant field were also compared,
informing the type formation (documentary analysis). In this stage, the theoretical memos
were also included in the analysis. In order to relate the data and the type formation to
theoretical reasoning (already noted in the memos), explanatory hypotheses [26] (which
were heuristic in character) were formulated (grounded theory). Each hypothesis disclosed
specific collective orientation patterns which emerged in the second phase of the analysis
(e.g., training on technology use) and was then related to known concepts of health literacy
and ethical values (e.g., technology handling as part of the functional health literacy and
perceptions on technology as a factor for self-determination). The resulting hypotheses
on health literacy in implant care were then cross-verified along the transcripts. This step
allowed for elaborating on the different types of health-literate behaviour following the
principles of the documentary analysis [23].

2.5. Participants

Twenty-eight participants took part in the GDs and thirteen in the DS (total n = 41).
One participant with cochlear implant and one participant with a cardiovascular implant
participated in both methods. In total, 15 participants with cochlear implant or parents of
children wearing cochlear implants took part in three GDs (n = 2 pre-lingual, n = 9 post-
lingual and n = 4 parents of children wearing cochlear implants); 8 individuals suffering
from glaucoma took part in two GDs (n = 6 no implant and n = 2 with implant); 3 wearers
of cardiovascular implants took part in one GD (n = 3); two further participants with
cardiovascular implants could not actively participate in the GD due to technical difficulties
or bad internet connection and were additionally interviewed via telephone (n = 2) along
the same question script used during the GDs.

Regarding the DS, 7 participants wearing a cochlear implant or having a child with
cochlear implant submitted their diary notes. Moreover, 4 individuals suffering from
glaucoma and 2 participants with cardiovascular implants participated in the study. The
sample characteristics are described in Table 4.

Table 4. Sample characteristics.

Cochlear 1 Glaucoma Cardiovascular 1

GD DS GD DS GD 3 DS

Total 15 7 8 4 5 2

Gender
Female 11 5 5 2 4 1
Male 4 2 3 2 1 1
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Table 4. Cont.

Cochlear 1 Glaucoma Cardiovascular 1

GD DS GD DS GD 3 DS

Age

18–30 2 4 - - - -
31–40 3 1 - - - -
41–50 4 1 - 1 - -
51–60 2 - 2 - 2 1
61–70 3 1 4 2 - -
≥71 1 - 2 1 3 1

Living conditions

Alone - - 2 2 2 1
With partner 6 4 6 2 3 1
With relative 3 1 - - - -

With partner and relatives 6 2 - - - -

Education

Abitur (graduated high school) 10 6 6 4 1 -
Advanced technical college certificate 2 - 1 - 2 1

Intermediate school diploma 2 1 1 - 1 1
Secondary school diploma 1 - - - 1 -

Implant status Implant wearer 11 5 6 4 5 2
No implant 2 4 2 2 - - -

Marital Status

Single 3 4 1 1 1 1
Married 10 3 4 2 3 -

Widowed - - - 1 1 -
Divorced - - 1 - - -

In separation 1 - - - - 1
n.s. 1 - 2 - - -

Cultural background German 15 5 7 3 5 1
Bi-cultural - 2 1 1 - -

Native language
German 14 6 7 4 5 2

Other - 1 1 - - -
n.s. 1 - - - - -

Religion
Non-denominational 7 2 5 1 2 2

Denomination 8 5 2 3 3 -
n.s. - - 1 - - -

Occupation (multiple
answers possible)

Healthcare 3 3 1 - 1 -
Social services 2 - - - - 1

Science - - 3 - 1 -
Economics 2 2 1 1 1 1

Administration 3 - - - - -
Commerce - - 1 - - -
Industry 1 - - 2 1 1

IT 3 1 - 1 - -
Craft - - - 1 - -

Art/Culture/Design - 1 1 - - -
Service - 1 - - - -
other 1 1 1 1 1 -
n.s. - - - 1 - -

Employment status

Employed full-time 4 2 2 - - -
Employed part-time 4 2 1 - - -
In education/study 2 2 - - - -

Retired 5 1 5 3 4 1
Job-seeking - - - 1 1 1

1 One participant in the group of cochlear and one participant in the cardiovascular implants participated in
both methods. 2 In the case of cochlear implants, this accounts for parents of children with CI and in the field
of glaucoma, this accounts for glaucoma patients without implants. 3 Incl. two interviews. n.s.—not specified,
GD—group discussion, DS—diary study.
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3. Main Findings

The major collective orientation patterns for all three clinical fields refer to (1) in-
formation and individual perceptions; (2) appraisal, dependence and responsibility; and
(3) implant-related values. The further specifications of the patterns vary for each type of
implant, according to the specifics of the implant, the therapy or the disease, as well as the
two qualitative methods. The collective orientation patterns and their specifications can be
found in Appendix C, Table A3.

3.1. Information and Perceptions Regarding the Implant, Technology and Disease

Data analysis revealed the perceptions of the implant as well as one’s own attitudes
towards medical technology as collective orientation patterns, in the context of percep-
tions regarding the implant, damage prevention, control over one’s implant and health in
everyday life, and finding and dealing with information, especially with regard to deci-
sion making. This not only refers to the knowledge and information about the implant,
its handling and user experience, but also to the perception on the implant in relation
to the body.

3.1.1. Perceptions on the Implant as a Physical Object

In the case of cochlear implants, the implant was perceived as part of the body
and wearing it evoked a sense of normalcy blending in with everyday life. Participants
described their perceptions on the implant as follows:

“[ . . . ] to the extent that you experience that the technology becomes part of you, that is
also fascinating [ . . . ].” (GD1CIA9)

“You can simply take part in life in a normal way [ . . . ], is like a pair of glasses,
that you simply put on and then go through your everyday life in a normal way, with
no restrictions, but having a technical device with you without really noticing it”.
(GD2aCIB2)

A mother of a child wearing a cochlear implant described the CI as “a piece of
jewellery” also demonstrating her positive attitude and presumably also the positive
attitude of her child towards the implant device.

Similarly, to implant wearers with a CI, implant wearers with a cardiovascular implant
described:

“The implant/band is part of oneself, completely normal, it is like wearing glasses.” (DC2)

For implants that are physically less visible, such as glaucoma stents, the data demon-
strate that the implant itself was hardly noticeable. A participant described this in the GD
as follows:

“I do not perceive the stent as a foreign body or in any other special way.” (DGl1)

Nevertheless, the following explanation of a GD participant demonstrates that, even
if the implant itself is not perceived physically, it could be indirectly noticeable through
certain accompanying symptoms:

“I have to say that these XEN stents have created filtering blebs in the eyes, [ . . . ] not
formed intentionally, and they are also on the surface of the eye [ . . . ], so that when you
blink, the eyelid rubs over them, which is a mechanical irritation every time. That is what
I experience as a direct consequence of these implants.” (GD2GlB1)

3.1.2. Perceptions on Implant’s Functioning and Damage Prevention

Besides perceiving the implant as a physical object within the body, the perceptions
on the implant’s functioning, combined with the relevant information and knowledge, play
an important role in everyday life and well-being. In the case of cardiovascular implants,
this became especially apparent with the implant and its technological functioning being
perceived as one of two extremes: supporting and enabling versus thought-consuming
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and inhibiting. On the one hand, the perception of the implant as reliably functioning and
failure-free can elicit a certain level of trust and feeling of security in one’s own physical
body and establish a sense of normality. This was described by a participant as follows:

“After the successful tape-laying my optimism returned and today I definitely have
the feeling (wrongly?!), that at least I will not die of this one day. I have a feeling of
invulnerability in this area, as stupid as that may sound! Despite all existing physical
limitations, also because of my age. But it is a good feeling !!!” (DC2)

On the other hand, worrying about a possible implant failure can become very con-
suming in everyday life. The concern about possible damage to the implant due to stress
was particularly relevant; in the same vein, the implant itself was also perceived as a source
of stress or anxiety and therefore, in a way, also harmful for its own functioning:

“I am afraid that this permanent stress (caused by the implant) will damage the implant.
Actually, this thinking determines the day. This question comes up all the time.” (DC1)

Being aware of the implant and the perception of its functioning is a prerequisite
for another aspect of implant care which was also mentioned in this quotation: damage
prevention.

For persons with glaucoma, damage prevention mainly refers to preventing the pro-
gression of the disease in order to avoid blindness. In this regard, a possible measure is
controlling the intraocular pressure either with an implant or with drop therapy, which may
be necessary in addition to the implant. Participants regularly wrote about drop therapy in
their diaries, describing the administration of eye drops as a kind of ritual (1) and depicting
its integration in everyday life (2):

“The evening ritual. Left Trisopt right Xalacom dropped.” (DGl4)

“Eye drops are always in the bag and a reminder is set in the phone so I drip every three
hours.” (DGl1)

Since intraocular pressure cannot be perceived physically, there is no direct way for
implant wearers to know if the pressure is regulated effectively. In the context of damage
prevention, this gave rise to feelings of uncertainty as well as the desire to gain more control
over the measurement of intraocular pressure and thus over the disease. An increased
interest in technical innovations was communicated during the discussion, paired with
scepticism towards the state-of-the-art glaucoma treatments in medicine:

“[ . . . ] aren’t there ways to measure intraocular pressure constantly over a longer period
of time [...]? That would primarily be a question of a reliable and self-applicable technique.
Are the researchers from the university perhaps better informed? I haven’t heard anything
about it yet, but such technology would perhaps be also a way of guiding patients towards
[...] being able to control themselves better with this data, instead of blindly relying on
[...] data collected in one single point of time (during the medical check by the doctor).”
(GD1GlB2)

Similar to the case of glaucoma implants, self-monitoring and self-knowledge were
important assets among participants wearing cardiovascular implants when it comes to
controlling disease progression and maintaining implant functioning:

“I also measure myself, my coagulation value every week. I know exactly where there are
risks, where there are no risks and what is just as important [ . . . ].” (GD1CB2)

“I’ve been keeping detailed records since I was discharged from rehab after the heart attack:
weight, diuretic dose, blood pressure, exercise profile. So that I can recognise a connection
in case of possible strong changes.” (DC2)

With regards to cochlear implants, damage prevention mainly refers to the prevention
of material damage to implant parts such as the speech processor and batteries (not water-
proof). The concept of damage, here, was more on a technological level related to external
influences in everyday life:
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“X (diarist’s child) is missing her processor of the second CI for a third day in a row. We
had quests on the weekend and there was a water battle [ . . . ]. X got so wet, so that one
of the battery cases got also a load of water. Since Friday evening, X is only unilaterally
supported by the CI.” (DCI7)

3.1.3. Information and Knowledge Related to the Implant and the Disease

With regards to cochlear implants, individual’s general interest in innovation and
positive attitude towards technology may incite efforts to improve the quality of hearing
with the implant, as well as the wish for a more precise technology adjustment. One
participant (pre-lingually deafened) described this as follows:

“I’m [ . . . ] interested in innovations, I also look at something newer from time to time,
but what would be even more interesting for me would be if you can make more [ . . . ]
progress in the [...], technical settings. That you can make even finer adjustments to the
sound quality, [...] that would be even easier for us.” (GD2aCIB1)

The capability to avert implant failure, or ensure or optimise (in the case of CI) func-
tioning presupposes sufficient information and knowledge about the implant, technology
and disease and empowers patients to handle the implant and disease in everyday life.

Overall, information seems to be mainly obtained through internet research, exchanges
in a private context (self-help groups, family, friends, random encounters, etc.) or consul-
tations with health professionals. Participants with glaucoma refer to the internet as an
important source of up-to-date information that was also considered reliable (1); partici-
pants also reported positive developments (especially in recent times) in finding adequate
information online (2):

“[ . . . ] I have informed myself mainly via the internet, the glaucoma forum was essential.
You can find really good information there. Then also on the university pages. And I tried
to read some of the publications.” (GD2GlB2)

“[...] it has somehow become clear to me that medical knowledge changes significantly
over the years and the assessments of it, so that it is good if you try to keep up to date as
intensively as possible, and of course that is better today than it used to be via the internet
[...].” (GD1GlB1)

A participant in the cochlear group discussion also referred to the internet as a source
of information in interaction with healthcare professionals and described:

“I’m on the internet a lot and find out about things on the internet or through other
contacts, if I’ve picked up something new somewhere, I look it up more on the internet
and when I’m stuck, I ask experts who might already know more about it and ask where I
can look up something else.” (GD2aCIB1)

In light of the fact that, e.g., negative side effects of the implant are not always
communicated transparently in the care system (see Section 3.2.), the exchange in the
peer group was also considered important. One participant wearing a CI (post-lingually
deafened) explained:

“I find that increasingly important, I mean I know my family, [...] we have a lot of
experience that we can exchange, but for example the neck tension, which I have only just
learned here that it also affects others, I just don’t know that and from the XY [healthcare
institution], [...] so far I have been rather dismissed that it doesn’t come from the CI. I
think it would be nice if there was [...] a closed platform where you can exchange [...].”
(GD1CIA6)

The notion was similar in the glaucoma group discussion; information from the peer
group was also considered crucial in general, where the self-help groups were seen as a
space for information exchange, networking and discussing (1) and were also perceived as
empowering for participants in terms of decision-making processes (2):
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“[ . . . ] for me, the self-help group is clearly a tool to inform myself [...] the self-help
groups are an organisation that already exists and where you can definitely network,
where you can query, where you can discuss.” (GD1GlB4)

“I (have) talked to many patients [...] who just had an operation [...]. Then I had the
feeling: “Okay, I can assess a little bit what people experience” and then I also talked to
the doctors-they also wanted to do a seepage cushion operation on me. [...] So 15, 16 years
ago, there were at least half of the seepage cushion surgeries that didn’t work. And since
it was absolutely necessary for me, I had the feeling: “Well, now I’m smart enough and
I can assess it for myself” and then I said: “No, I don’t want to”, because my pressure
values were really good. [...] I got information from my fellow patients and then I did a
lot of research on the internet and through the self-help group [ . . . ].” (GD1GlB3)

Similarly, the Heart Foundation was perceived as an important source of information
for participants with cardiovascular implants. It offered an opportunity to exchange
information and to gain technology- or disease-related knowledge through peers:

“That’s why I went to the Heart Foundation, there’s a lot of information there [...]. Of
course, I know that there are people who see the whole thing more casually, according to
the motto the doctor has to make me healthy, but after my valve operation I had a rehab
that was especially for people with heart valve diseases and you could see that most people
had already dealt with it [...] that there are possibilities and I like to take the information
from the rehab to avoid further damage, [ . . . ], to keep myself fit and to get the best out of
the situation.” (GDCB3)

Attitudes towards implant technology (see Section 3.2) interact with the medical and
technical information on the implant and were considered essential for decision-making.
As a result, participants felt the necessity to inform themselves as extensively as possible.
A parent of a child with CI described the feeling of being left alone with the decision and
explained:

“[ . . . ] it was an incredibly difficult decision. I also obtained information where it was
available, but as a parent you are relatively alone, and it’s a decision that you don’t make
for yourself, but for your child, and there are also certain risks, and not just the health
risks.” (GD2bCIB2)

The complexity of this information environment is also characterised by the high
speed of technological progress in the cochlear implant area. This puts implant wearers in
the position of informing their doctors on technical features and functioning. A participant
wearing a CI said:

“There are different implants, they are always developing and that is of course important,
because I always feel as if I have to inform the doctors about what works and what doesn’t
work or which direction it goes in or what it does to you.” (GD1CIA1)

In the context of a perceived lack of knowledge of doctors, however, a diarist with
glaucoma reflected on uncertainty in the research context in one of the feedback interviews;
in their opinion, receiving uncertain or lacking information results from low levels of
existing knowledge about the disease and its causes in general, so that doctors cannot make
any well-founded statements. A study author took field notes during the telephone call
with participant DGl1 after the first week of diary keeping and made the following note:

“Uncertainty among patients (and doctors) is caused by a lack of research into the causes
of glaucoma. Since the causes are not known, it is difficult to assess the chances of success
for the treatment as a whole. Control of symptoms works to some extent, but it is difficult
to assess how and with what prospects a progression of the destruction of the optic nerve
can be prevented. The patient sees the reason not so much in the lack of information
by doctors, but in the fact that doctors themselves cannot make precise statements and
recommendations because there is a lack of knowledge and research in this area.” (study
author Sa.S)
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Against this background, participants wished for a more holistic approach regarding
glaucoma, as one participant in the GD stated:

“[ . . . ] that you also perceive the eye as a component of the brain and the whole body,
and that you have to make sure that it is also properly cared for. [...] That not only the
purely mechanical treatment in the eye, but also this peripheral view should be expanded”
(GD1GlB4)

In light of a perceived lack of knowledge about the disease, participants felt the desire
to contribute to the research processes by providing information on their individual disease
peculiarities. A participant in the GD explained:

“What would really be close to my heart is to find more cooperation, with researchers on
the subject of glaucoma, because there are so many glaucoma patients who have now also
decided to get informed and to observe themselves with their peculiarities in relation to
glaucoma, so I think we could really contribute a lot to this, because the doctors don’t
have glaucoma themselves and we know a lot of what they don’t know.” (GD1GlB3)

In the group of cardiovascular-implant wearers, gathering information about surgery
conditions and techniques was very important for participants, since it enabled them to
assess their own needs and wishes concerning the therapy. The process of decision making
in view of the prevailing medical assessment versus individual fears and uncertainties was
described by one group discussion participant as follows:

“When the heart valve doesn’t work as it used to, then you get weaker, [...] it’s a long
process over many years and then my doctor said, “well, you know, you have to deal with
it, in your case it can be done quite well today, the heart valve can be replaced quite well”.
[...] then you get to know what that means, you are cut open from the neck to the navel,
then the whole chest is opened up, [...] and (as I) was already afraid of this thing, [...] (the
information about this minimally invasive operation method) came naturally just
at the right time, then I enquired, they told me “you are too young”, “what does too young
mean? “I said, “I’m 77 now”, “yes, we don’t actually do that until you’re over 80”, and
so I looked into it and [...], the Heart Foundation offers all kinds of information, not just
the material on the website or the brochures they have, you can also talk to cardiologists
there, and so it was clear to me from the start that if it’s an option for me, I want to have
it.” (GD1CB3)

Feeling well informed about the implant and the disease empowered patients and
reinforced their efforts to seek, find and communicate health information. Evaluating such
information adequately and applying the gained knowledge and experiences in the care
context were considered essential for the successful management of the health condition.
This process also raises issues of (critical) appraisal and one’s awareness of (in-)dependence
and responsibility, which are presented in the next section.

3.2. Appraisal, Dependence and Responsibility

The comprehensive appraisal and application of gained knowledge and experiences
are considered essential for coping within the healthcare setting. Participants repeatedly
described their experiences of insufficient counselling, trust in patient–doctor communica-
tion and a lack of transparency regarding the differences in quality of care. In particular,
taking an active patient role was described as an important skill.

3.2.1. Appraisal of Information and Disease

A particularly important issue for participants with glaucoma was glaucoma care
itself; it was perceived as illness-centred, determined by an isolated view on the eye leaving
scarcely any room for a holistic approach. Such an illness-centred approach was perceived
as unsatisfactory by the participants and evoked frustration towards the treatment envi-
ronment. This resulted in a feeling of being solely individually responsible for one’s own
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health (1) and negative experiences within the doctor–patient relationship expressing a
perceived lack of sensitivity and belittlement as follows (2):

“You shouldn’t leave everything to the doctor [...] ... I can only say from my experience
that I would already be dead if I had always followed the doctor’s advice, and you also
have to listen to your own gut feeling about the story very carefully, because the doctors
don’t know you that well. So, you have to deal with the subject yourself and not leave
everything to the doctors.” (GD1GlB5)

“Yes, well I noticed at our glaucoma meetings that many ophthalmologists simply dismiss
it, do not answer questions and simply downplay the whole topic.” (GDGl1B5)

Participants in this group not only felt responsible for informing others about glaucoma
but also for appraising relevant information in an opaque information environment with
many different sources. In a diary feedback conversation, one participant (DGl1) with
glaucoma also emphasised the struggle of critically appraising information and making
up their own mind against many different opinions. Against this background, exchanging
information within the peer group, or with friends, acquaintances and doctors present
important means of appraising information.

Among participants with cardiovascular implants, the process of appraisal was
weighted differently depending on their medical history: participants who had a sud-
den cardiac condition and concomitant emergency surgery were engaged in appraising
their health in line with cardiac-disease prevention and healthy living only after the im-
plantation (1); participants who were aware of their heart problems were also concerned
about a healthy lifestyle but had had additional time to appraise recommendations and
risks on surgery options in more detail and actively partook in their care provision (2):

“I mean, for a year now I’ve been thinking about almost nothing but health and about
[...] doing everything to live healthily in order to grow old and have a good quality of life,
and health is something I can perhaps influence myself by trying to live healthily and yes,
it’s actually about that every day.” (GD1CB1)

“I wanted to keep my heart valve at all costs, I wanted it to be repaired, then after a long
search, [...] I found a hospital [...] where the head doctor reconstructed the heart valve.
He told me at the time that the chance was about 50%, but I did it anyway and it went
wrong, [...] Well, after five and a half years I had to go back to the operating table and
then I got the mechanical heart valve [...]. Since then, things have gone uphill, and then I
decided to pass on my knowledge so that other people don’t have to search like that, and I
applied to the Heart Foundation and started working there straight away, and the heart
valve I have now, I can live with it, I can cope with it, I know what’s going on, [...].”
(GD1CB2)

The last quotation also suggests that the patient’s role in the process of knowledge
appraisal (active demanding versus passive receiving) may determine both the perceived
quality of care and the patient–doctor relationship.

3.2.2. The Role of the Active Patient

The participants in the cardiovascular GD described how they perceive their role
in the process of knowledge appraisal and explained how they prepare themselves for
medical consultations in order to be able to critically question a doctor’s advice and
recommendation:

“[...] you have to [...] educate yourself, you have to inform yourself, you always have to
learn and that’s what I do every time, now I have another routine cardiology appointment
on Monday and I’ve already written down some questions and you just have to and that’s
what I’ve learned, that it makes sense if you present yourself as an educated, informed
patient and not like an idiot who listens to everything they say, how great it all is. [ . . . ].”
(GD1CB1)
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Similarly, in the cochlear GDs, the importance of assuming an active patient role–being
proactive in care management, claiming certain services and taking responsibility in the
context of provision of care—was accentuated. This was perceived as a prerequisite for
imparting empowerment:

“I lodged an objection and explained to them on two pages my facts as I see it [...] and
that I don’t think it’s okay that the health insurance company thinks otherwise and that
it wouldn’t be vital for us (decision for or against financing the aqua-case), and I
explained my thoughts to them and got it accepted [...].” (GD2aCIB1)

The importance of individual assertiveness and communication skills regarding the
equity in quality of care was also described by participants suffering from glaucoma. For
effective dealing of the disease, it was considered essential to be able to claim adequate
care, initiate diagnostics and treatment, as well as to obtain sufficient counselling:

“[ . . . ] there are also people in our group who can’t articulate themselves so well verbally
or who are rather quiet and reserved and they won’t get what others can enforce because
they [who are more articulate] can deal better with the doctors.” (GD1GlB3)

“[ . . . ] if you can’t open your mouth or you don’t know what question to ask the
ophthalmologist, then you’re in trouble.” (GD1GlB6)

A related topic discussed among participants was the doctor’s reaction to such an
active and assertive patient role. In the case of participants suffering from glaucoma, the
varying quality of care, the low transparency with regard to the experience of the clinics
with MIGS and a lack of empathy hampered the coordination of treatment. One participant
explained:

“[doctors] react in an offended way [ . . . ] when you have already been somewhere else,
and perhaps also in another clinic [...]. I have experienced several times that the doctors
react very insulted: “Oh, you have already been somewhere else, so we won’t do anything
more for you, because then you should go to where you have already been”. (GD1GlB1)

In the case of cardiovascular implants, the coordination of therapy and aftercare
was considered as a decisive component for successfully dealing with the disease. One
participant evaluated his experiences in retrospect:

“Yes, there’s a world of difference between having it (the implant), wanting it and getting
it (laughs), it was a long process. I applied and then they told me, “[ . . . ], pay attention,
so this is a relatively new procedure”, [...]. I got it, it went well and [ . . . ], even if I were
to fall over now, I’ve lived with it for two years [...] I’m glad that I have it and hope that
it’s a [...] biological part in there, but I didn’t even ask whether it’s from pigs or cattle, I
know that it’s been adapted with my blood and set up, so that’s how I got it.” (GD1CB3)

3.2.3. Dependence on the Healthcare System and the Implants

Considering patient’s dependence on good care quality, experiences with insufficient
consultation were perceived as frustrating. The need for assertiveness seemed to arise
from a feeling of dependence on the healthcare system and the implants themselves. With
regards to cochlear implants, the feeling of dependence directly relates to the production
of manufacturers (functionality, technical state and range of functions of the respective
implant-make) and indirectly to the access to alternative care services (after implantation).
Participants of the cochlear GD described this as follows:

“I got the first (implant) in 2012 and now the second in 2020, even though (my hearing)
was actually already very bad, I waited so long because I always had [...] in the back of
my mind that I was making myself dependent on the technology [ . . . ].” (GD1CIA6)

“We are not unhappy, but it is still the case that we would not have the chance to say that
we are no longer happy, so we’ll just change. [ . . . ] we are dependent on the implant
manufacturer making the same technical progress as the others, so that we don’t always
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look enviously at the others and see what they have just developed, but that they [...] catch
up.” (GD2bCIB3)

A similar feeling of dependence on technology and manufacturers, but particularly
with a focus on participation in certain activities of everyday life, was described in a diary
entry by a cochlear implant wearer:

“Artone 3 Max headphones that connect to CI seem to be broken. I’ve noticed that I’m
really lost without headphones; I hope that the problem can be solved quickly. I do a
lot with headphones: I have a university seminar coming up I’m totally surprised by
how much this thing with the headphones is bothering me, but technology is also pretty
important at the moment & if one thing is missing that I urgently need, then the whole
situation is pretty annoying.” (DCI4)

In the context of glaucoma, the issue of dependence manifested itself in drop therapy.
Although applying drops was seen as an integral part of everyday life by most study
participants, it was also referred to as burdensome with regards to the side effects of the
medication or the necessity of continuous use. One participant of the GD described this
dependence as follows:

“I hope that there will be even better eye drops in the future, [ . . . ] that you don’t have to
apply so often and that this feeling of constantly having to think about it and this ‘the
day is timed according to eye drops’ will simply decrease a little. [ . . . ] ... You always
have the feeling that you are never completely free of it, that there are only four or five
hours in between the drops, [ . . . ].” (GD2GlB1)

A dependence on the implant and accompanying medicinal care was also evident
in patients with cardiovascular implants. Since there is an increased risk of mortality
and physical limitations in the case of unsuccessful or non-treatment, “no treatment” or
a decision against an implant is not a real alternative. This is especially the case when
the implant is inserted due to an emergency. One participant described this feeling of
dependence as follows:

“[ . . . ] if I had stayed at home, I would be dead now [...] and in the meantime I’m
learning more and more, I’m questioning my medication, because I also notice that some
things just don’t really work [...], because I know that if I don’t take certain things, then
I’ll feel bad at some point [...].” (GD1CB1)

3.2.4. Attitudes, Coping and Responsibility

Acceptance was considered as a way of handling such feeling of dependence among
both participants with cardiovascular and cochlear implants, although the mortality aspect
was relevant only in the context of cardiovascular implants:

“[...] I accept that I have heart disease and I’m grateful above all that I’m doing so well
and accept this stent, so if I ... there I also thought about, that in principle I would
probably accept everything that prolongs my life, or that helps me.” (GD1CB1)

In the case of cochlear implants not only acceptance but also a self-confident attitude
towards the implant in interactions with others seemed to play a significant role as a way
of coping:

“Some people, if they don’t know me and my CIs very well, seem irritated and stop
talking, even though I can still hear. If it happens that I have to change the battery, I say
something like ‘I have to change my battery for a moment, I can still hear you with the
other side, keep talking’.” (DCI5)

“I usually also explain what I have on my head, because the devices stand out and people
don’t dare ask questions. So, I explain it proactively, which always goes down well with
the counterpart and also has a likeable effect.” (DCI3)

Another way of handling the feeling of dependence was gaining control over the
knowledge on medical issues and participants’ own body. Participants with glaucoma,
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e.g., were well-versed in the technical language regarding the glaucoma disease and saw
this as a part of self-responsible disease management. One participant self-monitored their
vision to prepare and inform future medical appointments and to be aware of variations
in their visual acuity. The results were meticulously (self-)analysed (comparing both eyes,
controlling the vision during different activities and times of day) and described in the
diary as follows:

“Distance visual acuity left as good as after standing up (=very good), right noticeably
less than after standing up. Visual acuity at medium distance (approx. 3 m) good on the
left, surprisingly worse on the right, ditto even for short reading distance (50 cm), where
the left visual acuity was good, the right at best sufficient. Reading on the computer
clearly better on the left than on the right.” (DGl3)

In the case of cardiovascular implants, being well-informed in terms of individual re-
sponsibility was manifested regarding individual risk–opportunity assessments of one’s own
physical capacity, life planning, healthy-living choices and experience-based acquisition of
medical knowledge:

“I used to do a lot of sports, [ . . . ] but in that respect you do think about it, whether you
go a bit further away for skiing or whatever, it doesn’t really have much of an effect on
my normal life, it’s just that you’ve become more cautious when it comes to taking risks
or going further away, which is what you used to do.” (GDCB3)

“I have also given some cardiologists further training, that is, when I go on holiday to
other countries, for example warmer countries, [...], different diet, that my coagulation
value changes again, just from the temperature, I should know that, if I get diarrhea what
do I do there, but if you measure yourself, you are always on the better side and then you
can help yourself. [...].” (GDCB2)

Effective interaction within the implant care setting requires an adequate and well-
balanced appraisal of information. Firstly, being well-informed (Section 3.1), secondly,
being able to critically appraise and apply information and ultimately, to be assertive within
the care environment are factors that lead to a certain degree of independence and support
patients to act responsibly in their own care management (Section 3.2). All these aspects
influence and are influenced by ethically relevant (individual) values. These interactions
are described in the next section.

3.3. Implant-Related Values

The data of this study illuminate the role of some value-laden issues in implant care
related to the impact of implants on self-determination, irreversibility of the treatment,
perception of emotional and physical burden in everyday life, identity and vicarious deci-
sion making, equity, participation, and discrimination experiences. These were differently
weighted and represented among the three different groups of participants according to
the disease and type of implant.

3.3.1. Self-Determination in the Context of Treatment Irreversibility and Perceptions of
Good Life

In the case of cochlear implants, the fast pace of technological development paired
with the irreversibility of the implantation impeded the process of decision making.
Thereby, the execution of patient autonomy in the sense of self-determination can be
strongly influenced by this circumstance. Participants described challenges in adequately
assessing the consequences of living with an implant in general as well as in regard to a
specific implant brand. A participant wearing a CI described this as follows:

“[ . . . ] the brands of course have very different options, and when I got my first implant in
2012, I was [...] informed a bit about what options there are and what was recommended
for me [...] and I also understood everything and the technology, but nevertheless it
wasn’t clear to me at that moment what I was choosing [ . . . ] and also not what the
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consequences were. [...] That’s fixed and because it’s in your head you can’t change it.
You can’t just say ‘I’m going to go out and buy something new’, because that doesn’t work
with the implant, but you have to live with the choice you’ve made, maybe by chance.
Self-determination was not possible at that moment. Of course, it’s not possible to look
into the future, you don’t know which manufacturer will be the forerunner at some point [
. . . ], I know that too, but this self-determination is actually lost at some point, where no
one can do anything about it, but I find that considerable and also very unjust in part.”
(GD1CIA6)

This quotation also suggests some ethically relevant issues that challenge individuals
in the process of deciding for and living with an implant: the feeling of injustice due to
the perceived randomness of the technological up-to-datedness of implant delivery and
probable inequity in implant care.

In the case of glaucoma, value-laden issues were mainly discussed with regards to
subjective perceptions of a good life and the fear of blindness in the context of decision
making on therapy and health management. The data show that dealing with the uncer-
tainties around the glaucoma, especially in terms of its causes, influencing factors and
prognosis, were perceived as limiting, both on an emotional and physical level. In particu-
lar, participants felt driven in their own care management by the impending loss of sight.
Two participants suffering from glaucoma (without implant) described:

“[ . . . ] I think the quality of life is limited [...] So you are afraid of losing your eyesight
completely on the one hand and that can sometimes lead to you sleeping very badly over a
certain period. And the other thing is that if you really can’t see well anymore, then you
can’t do everything. [...] for example, photography [...], that’s also one of my hobbies, you
can’t do it as well as with two functioning eyes. And in this respect, the quality of life is
limited overall in a certain way.” (GD1GlB4)

“I would have rather run to the ophthalmologist every day because I simply didn’t know
what the pressure was like and it was very, very erratic and I couldn’t really live with it
because it ... well, it pulled me down psychologically even more than I already was [...].
So, what do you do when the drops are no longer enough? Usually surgery, but if the
surgery doesn’t work either-what do you do? So, you are faced with a very big dilemma [
. . . ]”. (GD1GlB5)

Other participants did not perceive any impairments (in the sense of a subjectively
lower quality of life) directly caused by the implant (1). Participants reported that they did
not have any thoughts about the implant in everyday life, except when, for example, irregu-
larities or uncertainties in the functioning were detected during a doctor’s check-up (2):

“As the stent is not noticeable to me, it has no impact on my quality of life.” (DGl1)

“When Dr. XY measured the eye pressure [ . . . ], it was 19 in both eyes, which he thought
was a little too high. It could be a small blockage in the implant. [...] If it was a blockage,
it should be removed in about 6–9 months by a small operation [...] This situation moved
me emotionally, because it would be an operation on my still better eye, and the fear that
something could worsen my vision. It is strange that you have an implant in your eye
and you think that’s it forever without any problems and then you find out that there
might be a blockage without noticing anything like that.” (DGl2)

The findings regarding cardiovascular implants differed from the other two types
of implants. This was primarily due to the fact that implant wearers were confronted
with the possibility of dying due to their cardiovascular disease in the case of implant
failure. The data predominantly provided insights in the role of anxiety, the psychological
burden of participants’ encounter with their own mortality, trust in the technology and
cohesion within the community. The fear of dying vis-à-vis the gratitude of being alive
influences individual’s values and quality of life. One participant expressed his experience
of gratitude as follows:
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“[ . . . ] I was totally grateful that I survived that, that I was so lucky, [ . . . ], if I had
stayed at home, I would be dead now and this gratitude then also subsided at some point [
. . . ] at the end of the day, I have a high quality of life because I’m just grateful that I’m
still here [ . . . ].” (GD1CB1)

The data show that the medical history (emergency situation vs. already-known
cardiac problems) determined which issues are relevant for the individual in the context
of implant care. Furthermore, they emphasised psychological components that play a
significant role in the everyday experience with the implant. Among the participants
who were implanted as a result of a medical emergency, aspects of uncertainty (1), and
disenchantment (2) were particularly significant, whereas participants with a known cardiac
problem were able to reflect on and prepare for the implantation resulting in an increased
sense of security and resilience (3):

“[ . . . ] since the cardiac arrest, I was dead for about two minutes and my whole life
revolves around safety, [...] and in principle I am constantly questioning whether I have
to go to the emergency room again and [...] I don’t really feel safe.” (GD1CB1)

“Since the operation, everything has been constantly going downhill. Only problems, [
. . . ] that can’t be good.” (DC1)

“I don’t have that (fear), although of course you think about it, especially when you get
arrhythmias again, but I’m not afraid in that sense. But I also suspect that it’s because I
was able to prepare for it for a long time and wanted to have it and also got it [...] it still
works, [...] I’m glad.” (GD1CB3)

3.3.2. Identity and Participation

The data of this study show that concerns in terms of identity issues and participation
also play a role in the process of decision making and handling life with an implant. In
the case of cochlear implants, the general attitudes toward hearing impairment in society
(especially when negative) may cause or reinforce tension and uncertainty. In the case of
parents who need to make the decision on implantation for their child, some complemental
factors directly or indirectly related to the implant and the hearing disability of the child
come into play. These include, e.g., access to education and inclusion as well as language
and identity in the context of the Deaf culture. A mother of a child wearing CI explained in
one of the GDs:

“[ . . . ], that we had to decide whether or not to go ahead with the implantation. That was
also a big aspect for us, how does she deal with it, does she want it at all, because she was
just at an age where she could not yet decide with us and we had to decide completely for
our child and we have always said that was the most difficult decision of our lives, because
everything else can be revised somewhere, but such an implantation sets somewhere a
final point and the child must then organise its life with it. [ . . . ].” (GD2bCIB2)

A mother of a child with CI described such emotional tensions as follows:

“[ . . . ] as parents, we already had a stomach ache because we took this decision away
from him, so I also documented it [...] in a letter [...] so that we could show him why we
made this decision. [...] But of course we did it on the advice of the doctors, so that he
would benefit as much as possible and later [...] be able to live a more self-determined life,
because he would have better hearing. [ . . . ].” (GD2bCIB3)

From a health-related perspective, belonging to a certain group of individuals who
share similar experiences plays a significant role among implant wearers regarding their
identity. Being part of a self-help group, e.g., meets the need for commitment and agency.

In the case of cochlear implants, such belonging is strongly connected to the Deaf
culture or the ability to communicate in a way that allows participation. Especially among
pre-lingually deafened individuals or parents of children who obtained an implant at an
early age, such belonging is related to communication (communicating equally in both the
hearing and non-hearing world):
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“[ . . . ] it is very important for her education that she learns sign language. At the
same time, she also learns a little bit to deal with other children outside of the school
environment in the normal sphere or normal life [ . . . ].” (GD2bCIB2)

In the case of participants with cardiovascular implants, it became apparent that a
heart disease and the accompanying confrontation with one’s own mortality increased
participants’ need for exchange with other affected persons and promoted one’s own com-
mitment. The participants with cardiovascular implants explained that shared experiences
with cardiovascular diseases contributed to the development of a (partially life-changing)
collective identity of those affected. It was perceived that this factor reinforces cohesion
and self-conception within the group:

“I’m also a member of the Heart Foundation and I’ve noticed that all the people who are
somehow involved with heart problems are very special kind of persons who are incredibly
helpful and simply loving [ . . . ] ... I can call them all and they help each other and also
the professor I’m in contact with there, they’re all really nice people and that’s why I say
heart is something special.” (GD1CB1)

These quotations disclose one further significant ethical aspect of implant care—social
participation and inclusion in different areas of the life of individuals with health im-
pairments. One participant (post-lingually deafened) with a cochlear implant also re-
lated to experiencing tensions in social interactions due to their impairment and wrote in
their diary:

“Either I counter, or I withdraw. Already at home I was not “welcome” with my hearing
impairment and rather an outsider. Others only talk to my wife, even about me. Even
when I’m standing next to her. According to the motto: He can’t hear anything anyway.”
(DCI1)

Despite negative and discriminating experiences in social interactions, all study partic-
ipants wearing cochlear implants reported that being able to hear by means of the implant
strengthened their ability to stand up for themselves and live in a self-determined manner,
reinforced their self-confidence, and increased their autonomy. One participant described
their experiences as follows:

“Yes, you can stand up for yourself again [...] and that makes the whole thing fairer
with the implant. That was always the problem beforehand, especially in my professional
life. I was always a bit ignored or I couldn’t stand up for myself because I just didn’t
understand that, or [...] then the situation was already over and this way you can [...]
defend yourself better [ . . . ].” (GD1CIA1)

Likewise, the cardiovascular implant enabled individuals to participate and regain
activities. One participant also described feeling like a part of the community again because
of the improved health:

“After the rainstorm of the night, the traces of the flooded underground car park were
removed together with the house owners. This took several hours and required some
persistent physical effort. Without an implant, I would have not been any help to the
community, I realised. I did not have air or endurance problems.” (DC2)

Comparing the data among the three different implant groups shows that ethically
relevant values may differ, depending on the specifics of the implant technology or on the
disease. Nevertheless, it became clear that ethically relevant dimensions in implant care
and in life with an implant play a major role in both individual’s experiences in everyday
life and the shaping of their lifeworld in all three implant groups.

3.4. Synthesis of the Study Results for Each Implant Type

We mainly gained insights into the individual perceptions on technology and health,
sources and appraisal of information, the factors influencing dependence and responsi-
bility, and individual values. These aspects influence decision-making processes, health
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behaviour, but also self-perception in the sense of one’s own identity. In the following table
(Table 5), some key findings for each implant field are summarised.

Table 5. Overview of the collective orientation patterns for each implant type.

Selected Key Findings Summary

Cochlear

Rapid development of technology
Dependence on technological functioning
(vicarious) Decision-making process
Identity and participation

In the GDs, the decision-making process regarding the implant,
keeping up with the ongoing technical development and
communication and identity issues were particularly relevant.
The parents’ group differed slightly from the other two groups,
although decision making was especially challenging here, due to
its vicarious nature. The diaries revealed, primarily, challenges
that all three cochlear groups encountered in their daily lives,
which mainly concerned technology (damage prevention,
responsibility), social environment and communication. Overall,
the patients felt that they could live a more self-determined life
because of hearing through the implant. In the context of care, it
was striking that patients felt they had to be firm and demanding
to make their claims successfully.

Glaucoma

Holistic view of the disease
Marbled experiences in the healthcare
setting
Fear of disease progression
Adherence to drug therapy

In the group without a stent, participants agreed above all that
there are deficits in the doctor–patient relationship, due to low
level of sensitivity and empathy on the part of the medical
profession. This was overcome mainly by the exchange of
experiences within the group and exertion of personal
responsibility in the care context and in the procurement of
information. The diaries accentuated the importance of
successfully integrating drop therapy in everyday life.
Uncertainty regarding the progression of the disease was
perceived as burdensome and resulted in constant
self-monitoring as a coping strategy. All participants pleaded for
a more holistic approach to manage glaucoma.

Cardiovascular

Confrontation with mortality
No alternative
Fear vs. security
Life planning

Patients with cardiovascular implants felt confronted with their
own mortality, which was reflected in the pronounced need for
exchange with others, in part to deal with concomitant
psychological stress. Participants also stated that this promoted
their own engagement within the care setting. Subjective quality
of life (in interaction with physical and emotional symptom
burden) depended on the balance between uncertainty, anxiety,
acceptance, and gratitude. The disease and its treatment seemed
to have a strong impact on the personal sense of security and
confidence in one’s own body, self-confidence and sense of
normality of everyday life. The data showed that there was a
difference regarding the perceived security and the acceptance of
the implant between participants who were fitted with an
implant out of an emergency situation and those who underwent
a decision-making process regarding their implant.

4. Discussion

This study shows that individuals suffering chronic conditions where implants pose
a therapeutic option see HL beyond the context of medical correctness concerning health
or implant information and decision making. In addition, HL is related to the subjective
appraisal of knowledge and information around the implant. These aspects are connected
to the individual values regarding life with an implant and likewise affect them. Therefore,
discussing HL in the context of implant care requires the illumination of the HL concept
in its different facets regarding (1) dealing with information on the technology and the
disease, (2) appraisal, dependence and responsibility and (3) ethically relevant values in
the context of implant care. In the following, the main findings will be discussed along
with the concepts presented in the introduction: functional and technology-oriented HL;
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communicative and navigation HL; critical HL. These concepts are discussed both on
individual and an organisational level. Furthermore, these findings will be contextualised
and compared with existing research in this area, despite the paucity of data in the research
landscape on this subject.

4.1. Technology and Health–Individual Perceptions, Attitudes and Information Needs

According to our findings, in implant care, functional HL [10,27] needs to be extended
and replenished with technological understanding and the dealing with technical infor-
mation. Here, we mainly relate to individual HL. Nevertheless, it is also the responsibility
of the healthcare system to support individuals in their efforts to enhance their functional
and technology-oriented health competences. With regard to the dynamics of technological
progress as well as the opportunities and risks of innovative technologies, there is a need
for a pronounced tolerance of ambiguity. Furthermore, strategies for dealing with rapidly
changing or insufficient evidence or information must be developed. Tolerance of ambigu-
ity, as described by Norton [28], is understood as the ability to handle “information marked
by vague, incomplete, fragmented, multiple, probable, unstructured, uncertain, inconsis-
tent, contrary, contradictory, or unclear meanings” and to not automatically perceive it as a
source of psychological discomfort or threat. Hence, patients must also be able to recognise
the dynamics of technological progress and technological developments and consider the
associated uncertainties (e.g., low level of evidence due to innovation). Patients should be
enabled to understand and apply implants’ technological functionalities and corresponding
background information to act in a self-determined and participatory manner.

Regarding cochlear implants, it is crucial that patients (or parents) comprehend the
implant’s technology, functionality and its impact on daily life prior to implantation, to
be able to appropriately assess risks and benefits, further treatment options and make an
informed decision. A study by Wheeler et al. (2007) showed that such deeper understand-
ing of technology was lacking, even though individuals could successfully manage the
CI in everyday life [29]. Our study shows that, in the everyday use of cochlear implants,
basic understanding of technology and functional range (incl. accessories) and awareness
of one’s own responsibilities are essential for the successful use and protection of the
implant in everyday live. Furthermore, patients and caregivers need to be aware of their
own attitudes toward technology: especially in the light that one’s own attitude towards
integrating technological devices in the body can shape both the process of decision making
and everyday experiences with the implant. The ambiguity of technical or risk information
in the context of implant care may cause psychological stress among implant wearers and
challenge their functional HL. There is some evidence, for example, that young individuals
wearing cochlear implants with a low tolerance of ambiguity worry more about techno-
logical hazards [30]. Other studies have also addressed technology failure and damage
prevention [29,31–34].

In the case of glaucoma treatment (e.g., drops and/or implant), patients are challenged
to understand the consequences for everyday life associated with the respective treatment
option (e.g., regular administration of eye drops and check-up appointments). This is
not only relevant to decision making but also for implant care. E.g., understanding the
consequences of not taking the drops can motivate and facilitate adhering to daily glaucoma
medication [35]. In this respect, other studies revealed that eye drops were a factor that
reinforced the decision for implantation [12]. Compared to cochlear implants, the needed
information is less technology-dominated, but decision making still requires awareness of
the individual attitude towards eye stents and understanding of their function and surgery-
related specifics. Since technical information often requires the use of complex language and
specific terms, insufficient individual HL may be a “by-product” of differences in the levels
of knowledge and spoken language [18] between patients and their doctors. Therefore,
such insufficiencies do not necessarily reflect information deficits of implant wearers.
Stress may be caused by regional–urban differences in the quality of care, insufficient
knowledge about the cause of the disease and thereby correspondingly uncertain prospects

152



Int. J. Environ. Res. Public Health 2022, 19, 6975

for treatment success. This was also reported by another study that stated that glaucoma as
a disease brings some degree of uncertainty due to its “unknown nature and symptoms
associated” [12]. This is additionally aggravated by missing transparency regarding clinics’
implantation experience. Handling the ambiguity of such an information situation is part
of individual HL and may support individuals in coping with stress.

In the context of the successful long-term disease management of cardiovascular
diseases, it is essential for patients to develop strategies for dealing with stress (such as self-
monitoring), i.e., to recognise their own needs and act accordingly. In addition, information
about both the disease and the implant helps patients to manage their disease adequately.
Furthermore, the skill of finding well-founded and sufficient information may increase
individuals’ confidence and sense of security. Other studies recommended considering
quality-of-life aspects and patient-reported outcomes when evaluating a patient for a
certain type of procedure (e.g., SAVR versus TAVI) [13,36]. On an organisational level, it
is important that health professionals create realistic expectations for patients, since the
patients’ health and life might still be impacted by existing comorbidities [13,36]. In the
case of heart valve surgery, studies show that there is not only the question regarding the
type of procedure, but also the choice between biological and mechanical valve; too little
knowledge and ability to assess information were seen as causes for difficulties in weighing
up a decision [37,38]. Additionally, the peer-group exchange of information and individual
experiences concerning, e.g., comorbidities or therapy side-effects, is perceived as helpful
(which is in contrast to the findings of Schmied et al. (2015), that social support or peers were
sources to which little recourse was made) [39]. Its promotion may indirectly contribute
to the development of individual HL, especially in the context of existing comorbidities
(since there is evidence that comorbidities among patients with implantable cardioverter
defibrillators and pacemakers are associated with inadequate HL [40]).

Health prevention and promotion play a central role in patients’ HL. Therefore, knowl-
edge about and the willingness and ability to implement health-promoting measures in
everyday life form a fruitful ground for individual HL, but also require a certain degree of
autonomy and commitment. In order to be able to meet patients’ pronounced need for ex-
change with peers, the healthcare system needs to inform about available possibilities, also
outside the care setting. Decentralised platforms with curated information and possibilities
of a direct exchange with professionals or self-help groups can promote needed skills for
successfully handling and contextualising health and implant information.

4.2. Appraisal, Dependence and Responsibility–Building the Bridge to HL Competences

Our results show that patients can positively influence their implant care by assuming
a demanding, informed and, above all, active patient role and exhibiting assertiveness skills.
Such an active patient role may be associated with high individual HL, as a counterpart
to the summary of evidence provided by Watson [3] on patients with low HL (asking
few questions during medical consultations, lower adherence to medical advice, expe-
riencing worse overall health outcomes). The study participants described that exactly
those who act “more passively” and “less assertively” in the care delivery process have
many more difficulties in obtaining adequate implant care. For example, appropriately
assessing one’s own level of medical knowledge allows patients to build trust in those
treating them and to meaningfully combine the provided information with their subjective
risk assessment. Especially in implant care, medical knowledge and information can be
ambiguous. Additionally, successful implant care and disease management require patients
to (autonomously) deal with the disease and adjust their care management accordingly.
This is driven by a pronounced degree of proactive behaviour, including the willingness
and ability to obtain information and to co-shape the diagnosis and treatment processes in
implant care.

Our results reveal two main dimensions of HL, which are considered to be essential
prerequisites for implant wearers’ confidence in handling their health condition. On the
one hand (1) communicative competences–as skills to participate in everyday life and to
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extract information and meaning making from different forms of communication and to
apply this meaning to varying situations [9]. In addition, on the other hand, (2) navigation
HL, described by Griese et al. (2020) as the ability to handle information in a way that
enables navigating through the healthcare system on an individual level and in dependence
of its complexity on an organisational level [10]. Both facets are related to the responsivity
of the healthcare system to individuals’ information and negotiation needs (i.e., the nature
of the doctor–patient communication and the officially distributed information, e.g., leaflets
or presentations). Moreover, they are related to implant wearers’ needs regarding their
efforts in navigating through the healthcare system and balancing among many different
health services (i.e., coordination of the information flow between control examinations,
additional therapies and hospital visits, as well as planning efforts and information needs).
In the three different types of implants introduced here, the facets of communicative and
navigation HL are emphasised differently on an organisational level.

From the perspective of cochlear-implant wearers, the ability of healthcare providers
to enable participation and deliver responses to the needs of individuals related to their
subjective experiences. This can incorporate, e.g., offering communication training or
advice on how to deal with the new sense of hearing. In line with existing research [41–43],
implant wearers had to adjust to the device and the “new” hearing experience with the
implant, which required great effort. Furthermore, for successfully navigating through
the healthcare system, implant wearers need to be able to understand and evaluate the
importance of certain technical choices (e.g., the brand of the implant), make informed
decisions on surgery or to decide among different health services and providers [32,44–47].
As outlined in the previous (Section 4.1) cochlear-implant wearers need information on
technical and acoustics-related information. Such specific and often complex information
require the system’s responsivity, offering training and advice for the ways of successfully
navigating between medicine and technology. A study by Sach and Whynes (2005) reported
that prospective implant wearers felt that they were merely handed off to the implant centre
by their physician, which was perceived as stressful because it triggered uncertainty about
implantation [48]. This aspect also correlates with technology-related HL (see Section 4.1).
Another important aspect of organisational HL from the perspective of cochlear-implant
wearers is the provision of spaces for the exchange of experiences and information with
others who are faced with similar challenges, problems and questions, both regarding
decision making [33,49] and the period after surgery [33]. A health-literate action on an
organisational level is characterised, e.g., by providing sufficient information [44,50] that
patients need for acquiring medical knowledge. This enables an informed interaction with
the healthcare system [33,51]—being able to articulate one’s needs in a proper manner
helps patients to make informed decisions on the variety of care options.

Since there is limited evidence on the success rate of the therapy with a glaucoma stent,
the healthcare system needs to provide patients with specialists with high communicative
HL who can assist patients in the process of risk assessment and decision making. Implant
wearers emphasise their need to handle the glaucoma stent and the disease applying a
holistic approach (glaucoma as a systemic disease) and wish to find this approach mirrored
not only when searching for information themselves (see Section 4.1), but also by the
healthcare system and the provided services. In line with these implications, studies
indicated that the patient–doctor relationship plays a significant role where, especially,
trust in one’s own healthcare provider and the perception of a shared decision-making
process are influential factors [12,52]. The systemic character of the disease challenges
individuals’ abilities to coordinate their diagnostic process and therapy and navigate
through the healthcare system. Organisational HL should support individuals in their
navigation efforts and offer paths for handling risk information based on scarce evidence.

With respect to passive cardiovascular implants, organisational HL is characterised
by the transparent and comprehensible presentation of information, as well as low access
barriers of care offers to enable patients to successfully coordinate their treatment. Since, in
the case of heart diseases, patients are directly confronted with concerns regarding their
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own mortality and survival, organisational HL should be characterised by the responsivity
of the health organisation to the individual and often vulnerable situation of the patient.
For example, a study by Astin et al. (2017) found that, especially, the consultation between
doctor and patient enforced the potential consequence of dying [13]. Moreover, concerns
related to dependence on the functioning of the implant, psychological stress, risk assess-
ments and mortality should be accounted for. Organisational HL should also include the
provision of resources (information, time, offer of discussion) by professionals with high
communicative HL to enable patients to deal successfully and make informed decisions
in such an emotionally tensed field. This is highlighted by a case study of a patient, who
reported that he felt overwhelmed and wanted to be “relieved of this decision”. Further-
more, he depicted the decision as a method to free himself from an adverse mental state
regardless of the actual medical urge [53].

Organisational HL needs to enable empowerment and support patients in the process
of navigation through the healthcare system (e.g., by providing relevant information,
offering opportunities for discussion and enabling access to courses). Health care providers
need to be aware of the individual situation of the (prospective) implant wearer, taking into
account the (prospective) implant wearer’s dependence on the implant and the healthcare
system, e.g., in counselling. This dependence is strongly related to the process of critically
appraising information and individual responsibility. Therefore, the healthcare system
needs to provide patients with sufficient space for negotiating individual responsibility
and dependence regarding the provision of adequate patient care and thus promoting HL.

4.3. Implant-Related Values as Part of HL

The main findings of this study showed that knowledge about and the reflection on the
implant may be a source of a subjective feeling of security (or insecurity) and self-confidence,
strengthening the ability to act in a self-determined way in the care context. The lack thereof
may have a negative effect on individuals’ care management and, thus, on the successful
handling of the implant. In the process of care-related decision making in the long term, it
is essential for both implant wearers and caregivers to be aware of their own moral values
and convictions (e.g., in terms of technology and health, identity, disability and ability, and
participation, etc.). It can be challenging for patients to reconcile the decision for (or against)
an implant with their own moral values, life planning and self-perception. Uncertainties
arising in this setting can become a heavy burden for some individuals.

In connection with proxy decisions for or against an implant, as is the case for parents’
deciding on a cochlear implant for their child, it is important to reflect on the ethical
dimension of the long-term effects of the implants on the child’s everyday life and identity.
Furthermore, the wish to provide the child (or oneself) with the best possible treatment
as a precondition for a successful life is often accompanied by various other decisions
regarding social participation, education, acceptance and inclusion, which need to be
constantly (re)appraised. These aspects are also shown in other articles where parental
decision making was perceived as emotionally burdensome [31,47,54,55]. Ultimately, the
decision for an implant was considered as beneficial for the child [31,32,47]. Hearing
with the support of the implant reinforces a sense of autonomy and implant wearers feel
empowered. Through this, patients are enabled to act in a more self-determined manner
(e.g., proactively claiming on health services), which is significant from an ethical point
of view. This is also reflected in a study in which implants were used frequently by a
younger generation, which was attributed to the fact that they are perceived as valuable for
them [29].

In the case of glaucoma, HL enables individuals to act autonomously in the field of
healthcare in accordance with their individual values and lifeworlds, e.g., while coordinat-
ing health services according to their individual feeling of security or proactively claiming
for an early treatment. The scarce evidence regarding the therapy of glaucoma and the
knowledge gaps in relation to the origin and background of the disease manifest in an
emotional burden but also restrict the patients in their subjective quality of life. This is
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intensified by the possibility of concomitant drug therapies as a temporary alternative to
the implant, which can hamper the patient’s decision-making process. This circumstance
can present itself as a dilemma in the decision-making process. The handling of the disease
requires a high degree of organisational HL (in terms of the responsibility in providing
transparent und sufficient information) and individual critical HL (in terms of risk assess-
ment and decision making) reflecting on ethical values. These findings are in line with
Ontario Health (2019), which showed that individual values and experiences shaped the
decision-making process, i.e., individuals’ perceptions of living as a blind person [12].

In the field of cardiovascular implants, HL is related to subjective quality of life and
involves an informed and evidence-guided risk–opportunity assessment in accordance
with individual and societal values and life planning. The trade off between lifelong drug
therapy, open-heart surgery or implant longevity requires value-oriented thinking. In
this context, implant wearers benefit from a strengthened HL in terms of tolerance of
ambiguity, adaptability and acceptance. In regard to this, it was recommended that patients
must be informed to be able to weigh risk and benefits adequately and to understand all
short-term and long-term consequences [37,56]. Hereby, especially, the emotional needs
and circumstances of older people in particular should be considered [57]. Individual HL
enables patients to adapt to their new life situation with the implant not only on a physical
level, but can also help them to understand and embrace their new identity. Organisational
HL interventions should therefore offer spaces for considering the individual situation
of prospective implant wearers during consultancy and decision making. In contrast to
this aspect, other findings suggested that participants did not want to be part of the direct
decision but rather, in general, be emotionally supported by friends [37,58]. Then again,
some studies showed that health professionals were valued in the decision-making process
as “co-deciders” who take part in the decision or even take it from the patient [39,53,59].
Astin et al. (2017) recommend to explore patients’ beliefs and preferences concerning quality
and quantity of life in consultations [13]. This might enable patients to become aware of
their values and create ideas of a good life, developing individual HL in this regard.

Against this background, given these diverse needs and preferences, value-oriented
HL plays an essential role in informed decision-making, offering space for addressing the
impact of the implant on an individual’s identity and lifeworld, including the notion of
mortality or issues of social participation. HL can empower implant wearers not only in
terms of self-determination but also in their educational role—in sharing their experience
with and knowledge about the disease and the implant with individuals who face similar
challenges. Such felt responsibility of the individual contains an ethical dimension, which
should be embraced and framed within the context of care and for which a framework
must be set. Value-oriented HL should increase awareness, especially with regard to the
major impacts of implants on identity, quality of life and life planning. From a moral
perspective, health organisations’ responsibilities lie in “examining and modifying their
own activities, assumptions, and environments to remove HL–related barriers that hinder
access to information, navigation of services, and decision making” [60], while constantly
negotiating the system’s underlying values on implants, health and disease against the
values of their patients.

5. Practice Implications

The discussion of the findings of the current article provides some starting points
for the development of individual and organisational health literacy in the context of
implant care from both ethical and patient-oriented perspectives. In the following, the
communicated needs of the study participants and the theoretical conclusions of their
analysis are boiled down to a list of recommendations for future research and practice (see
Table 6).
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Table 6. Individual and organisational HL development at a glance.

Patients’ Needs Ethical Dimension Future Research Topics Practice

(1) Information and perceptions regarding the implant, technology and disease

Improvement in health
knowledge
Comprehension of disease
and risk factors
Understanding actionability
in terms of prevention

Empowerment in the field of
decision making
Responsibility of the system
to provide understandable
information and promote
patients’ skills in handling it

Development and assessment
of such interventions and use
of stronger designs [61].

Interventions on
understanding,
comprehension, actionability,
and satisfaction [3] that are
tailored to the needs of
patients, addressing
functional, interactive and
critical skills without using
difficult animated spoken
text [61].

Improvement in technological
knowledge
on implants function
on functional range
on surgery specifics

Empowerment in the field of
decision making
Information responsibility of
the system

Relevance of
technology-oriented HL in
implant care and ways of
integrating it in the healthcare
system.

Interventions on informing,
training and discussing
technology-related themes.

Increasing awareness towards
one’s own perceptions on
technology and health

Empowerment—identity and
decision making
Value-oriented HL

Moral dimensions of HL and
the impacts on individuals’
attitudes to decision making.

Interventions on increasing
awareness for moral and
ethical questions among
affected individuals, their
doctors and technicians.

(2) Appraisal, dependence and responsibility

Increasing individuals’
tolerance of ambiguity

Empowerment in the field of
decision making
Information and
communicative responsibility
of the system

Factors that enable handling
ambiguous technological and
health information.

Interventions on an individual
level—improving skills of
handling ambiguous
information—and on
organisational level—offering
paths and orientation
frameworks.

Information needs on how to
cope with psychological stress

Empowerment in the field of
decision making
Information responsibility of
the system
Value-oriented HL

Impact of psychological stress
on decision making and the
relation between technological
risks and stress in the field of
HL and health prevention.

Interventions for stress
reduction in the context of
implant care delivery and
offering information and
advice on coping strategies as
well as possible supporting
interventions (e.g., therapy,
self-help groups, etc.).

Active involvement in health
prevention and promotion

Empowerment
Value-oriented HL

Effective ways of collecting
and assessing fast-changing
information on technical
innovations and new
therapies.

Interventions for increasing
individual’s responsibility in
terms of health prevention
and promotion, providing
holistic information on
disease, and health and
technology.

Supporting objective and
subjective risk assessment

Empowerment
Value-oriented HL

Factors that impact subjective
risk assessment in the context
of health and technology
(especially in the context of
technical and medical
innovations).

Interventions that include the
provision of resources
(information, time, offer of
discussion) by specialists with
high communicative HL who
can assist patients in the
process of risk assessment and
decision making.
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Table 6. Cont.

Patients’ Needs Ethical Dimension Future Research Topics Practice

Communicative skills both
from providers and patients
that enable individuals to
interact with their doctors and
extract and provide the
necessary information
through communication

Empowerment in the field of
decision making
Information responsibility of
the system

Communicative action
between doctors and patients.

Interventions for increasing
individual HL through
language (e.g., plain
language), pedagogical
techniques and clinical skills
(e.g., shared decision
making) [3].

(3) Implant-related values

Skills of increasing the
subjective quality of life

Empowerment
Value-oriented HL
Self-determination

Social, psychological and
cultural aspects of implant
development and implant
care as well as the
consequences for individuals
after implantation.

Individual HL can be
developed with interventions
that, e.g., offer communication
trainings or advice of how to
deal with the new sense of
hearing or a feeling of a
foreign body in the eye, etc.

Ability to reconcile the
individual values with the
values of medicine and society

Empowerment
Value-oriented HL
Equity

Increasing the awareness of
the moral dimension of
individual and organisational
HL in research may underline
the importance of the
co-construction of the concept
using participatory
approaches.

Interventions on HL
development should raise
awareness with regard to the
major impact on identity,
quality of life and life
planning. From a moral
perspective, organisations
need to remove HL-related
barriers that hinder “access to
information, navigation of
services, and decision
making” [60].

Perceiving implant care as fair
and affordable

Value-oriented HL
Equity

Values of social justice and
going beyond an individual
and national cost benefit
analysis [17].

Interventions on individual
HL development should
contain “meta-cognitive skills
around critical thinking,
self-awareness and citizenship
rather than lists of practical
skills” [17] and be open to
revealing the power relations
in their own framework (e.g.,
through intercultural
comparisons, or case studies).

On a political level, the insights from this study, including the ethical aspects of implant
care, suggest the promotion of research and interventions on HL development regarding
implants, to strengthen integrated healthcare from physicians and implant centres and,
not least, to include the education of the communications skills of healthcare professionals
in several stages of their professional development. Furthermore, ethical aspects should
inform the technical development of innovative implantable technology.

6. Strengths and Limitations

A methodological strength of the study is that research gaps were narrowed in two
respects: on the one hand, the development of a qualitative method, here the GD, in the
online setting and, on the other hand, the triangulation approach of grounded theory and
the documentary method in the analytical evaluation of the study. A method that is tradi-
tionally conducted face to face (GD) was successfully adapted and could be additionally
evaluated. The evaluations were mostly positive. Since there is still little empirical evidence
in the literature concerning online GD, this study contributed not only on content but
also on a methodological level to existing research on HL and qualitative approaches [14].
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Furthermore, the methodological triangulation by GD and DS was a strength in itself and
condensed the collected data and findings.

Due to the pandemic situation during the period of study planning and conduction,
the recruiting of study participants was aggravated. In order to increase the number
of participants and include those who had technical difficulties and could not attend
the discussion via GoToMeeting, the GD with cardiovascular-implant wearers had to be
supplemented by two interviews, which led to a certain level of inconsistency in the
methodical evaluation (even though efforts were made to minimise the discrepancy as
far as possible). Moreover, due to recruiting difficulties, two participants (one cochlear
implant wearer and one having a cardiovascular implant) participated in both the GD
and the DS; in addition, in one case, the inclusion criteria for glaucoma participants were
not as strictly adhered to (one participant had a normal-pressure glaucoma instead of
open-angle glaucoma).

Concerning the study sample, few limitations need to be outlined. The sample size
of the GD study was smaller than intended by the researchers due to the following two
reasons: (1) wearers of glaucoma and cardiovascular implants were very hard to reach and
in spite of the various intensive attempts of the researchers to reach potential participants,
there were few individuals interested in taking part in the study and (2) the pandemic
situation may have influenced individual’s willingness to take part in studies in general.
One participant from the already very limited pool of participants with a cardiovascular
implant appeared psychologically highly stressed, which may be an individual case and
not necessarily representative of this patient group. Due to the significantly smaller pool of
interested participants in the field of glaucoma and cardiovascular implants, the sample
was not as diverse as in the case of cochlear-implant wearers (or parents of children with
cochlear implants). For example, most participants with cardiovascular implants were male,
which could be also due to the fact that cardiovascular diseases are still widely seen as male-
typical diseases. As a result, such diseases are misrecognised in women or are discovered
only at a late stage; the relative proportion of women who die from cardiovascular diseases
is higher than of men [62,63]. It was also noticeable that all parents of children wearing
cochlear implants who participated in the study were female, which can be seen as bias
due to a gender imbalance in this sub-group. Furthermore, as the approach was based on
open recruitment calls by project partners, and other institutions such as self-help groups,
a bias could have risen from the fact that, mainly, people participated in the studies who
are interested in their disease and concerned with their body and health.

A strength of the study is that there was no drop-out in either the GD or the DS. We
attribute this to careful methodological preparation and close contact with the participants
during the study period. The manageable number of participants in both parts of the study
enabled the research team to continuously provide personal assistance to a high degree.

7. Conclusions

Given the innovation character of implant care in the context of chronic conditions,
this study shows the role of implantable technology as a challenging factor for both indi-
vidual and organisational HL. Individuals need to handle health- and technology-related
information, staying up to date with the high speed of implant developments. Affected
individuals need to find their way around the healthcare system, assess risks and act in a
self-determined manner in the context of implant care. Furthermore, patients search for
ways of integrating the implant in their everyday life, building on an emerging implant or
disease-related identity and need to be supported in their efforts to reconcile their feeling
of dependence with individual responsibility through critical and value-oriented appraisal
of medical and technical information.

Such a complex interplay of competences, experiences and needs related to life with
an implant requires from health providers to create efficient frameworks for orientation in
a field dominated by ambiguous information and fast-changing evidence. From an ethical
point of view, it is not enough to make implant care comprehensible, consulting implant
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wearers in a purely medical way. It must be acknowledged that an implantation may
infiltrate various spheres of an individual’s body and lifeworld. Such infiltration touches
on ethically relevant dimensions and values that need to be considered in the care context,
increasing ethical awareness in the fields of HL development and in health-care practice.
Finding place for reflection on the individual values of (prospective) implant wearers and
the underlying convictions in implant care constitutes an essential task for organisational
HL development.

Our study results demonstrated the interconnectedness between the acquisition and
appraisal of technology-related information and knowledge about one’s own disease,
the interactions within implant care between system and individual, the acceptance and
adaptation of the implant in relation to one’s own body perception, on one hand, and
ethically relevant dimensions such as dependency, responsibility and self-determination
that accompany these aspects, on the other hand. Moreover, they emphasise the importance
of individual and organisational HL, which must be, as a concept, sensibilised to ethically
relevant dimensions in implant care.

For the development in individual and organisational HL, this demands a participative
approach, and more attention to the technological layer of information and its role in
supporting empowerment. Furthermore, if perceived as a hazard, the technology of the
implant may impact HL and decision making. Interventions on HL should therefore
provide advice and training on how to handle stress caused by too much, too complex or
too ambiguous information. The continuous trade off between dependence (on the implant
in everyday life and the health system) and responsibility (in terms of empowerment,
decision making and critical appraisal) seems to be a core element of individual and
organisational HL among implant wearers. Since values on health and disease play a
central role in implant care, it is essential to pay closer attention to the ethical aspects of
implant care and contribute to the promotion of a value-oriented HL. Since promoting HL
may enable individuals to realise fundamental ethical values, HL development is an ethic
responsibility itself.
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Appendix A

Table A1. Group discussion: adapted to each implant type.

What Comes to Your Mind in Connection with the Implant and Medical Care When You Hear
the Following Term?

Justice
Quality of Life
Safety
Technology
Self-determination
Acceptance
Damage prevention
Patient well-being
Health
Powerlessness
Question Block 1: Previous history: decision for an implant, information, expectations, personal
feelings
When and how did you first become aware of the possibility of receiving an implant?
Question Block 2: Present: How do you experience everyday life/your life with the implant?
How did you experience the counselling and care regarding your implant?
Question Block 3: Future: prospects, expectations, wishes, fears
Do you feel that your needs are adequately addressed in the health system? How do you see the
future with regard to your life with an implant?

Appendix B

Table A2. “Inspiration sheet” for the diaries: adapted to each implant type.

Diary Study “(Everyday) Life with an Implant”
Inspirations for Your Diary

What situations were relevant for you today in relation to your
implant? Describe these situations! What did they trigger in you?
When you think back to today, what thoughts about your implant
were on your mind?

The implant

What feelings did you have about your implant today? How did
you perceive yourself with your implant? Can you relate these
feelings to a specific situation or trigger?
How did you deal with these feelings and situations? What were
you satisfied with and what would you perhaps like to do
differently next time?

Emotions

In a certain situation, did your implant have an influence on how
you planned or organised something in everyday life? What has
changed for you in relation to it, i.e., improved or worsened?
Has your quality of life today been influenced by the implant?
How?
Did you feel limited or restricted by the implant today, or did you
feel supported in a particular way? In which situations?

Quality of Life

Did you have any questions, problems or concerns about the
implant technique today? How did you address them? Technology

Have you communicated with anyone today about the implant?
With whom and why? Was there anything you would like to
report in relation to it?

Care
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Appendix C

Table A3. Structure of the collective orientation patterns of GD and DS.

Cochlea

Group Discussion Diary Study

Information and perceptions regarding the implant, technology and disease

Perceptions on the implant as a physical object

Sensory perception; everyday life; implant as
part of the person Everyday life

Perceptions on the implant’s functioning and damage prevention

Features and functions Equipment and features; mobility and safety;
planning and preparation; damage prevention

Information and knowledge related to the implant and the disease

Differences between implant brands; fast
development of technology; exchange of

experiences; initiation to technology

Exchange of experiences; individual hearing
story

Appraisal, dependence and responsibility

Appraisal of information and disease

Decision-making; attitudes towards technology
Decision-making; individual attitudes towards
technology; physical and psychological effects;

sense of hearing

The role of the active patient

Proactive behaviour in care management Navigation coping strategies

Dependence on the healthcare system and the implants

Implant vs. other/future therapy options;
(dependence on) technology; counselling and

education; aggravated diagnosis of other
diseases; quality of care

(dependence on) Technology; care; needs and
wishes

Attitudes, coping and responsibility

Implant education; implant handling Coping strategies; implant handling; parental
handling regarding children’s CI

Implant related values

Self-determination in the context of treatment irreversibility and perceptions of good life

Proxy decision-making for a child; autonomy
in use of technology

Independence; limitations and challenges of
the implant

Identity and participation

(collective) Identity; participating in life (again);
standing up for oneself; social dynamics and

adaptation; competences

Activities and inclusion; support; non-hearing
and the environment; reactions from the

environment; sign language; CI wearer about
CI in contact with others; restrictions and aids

in communication

Glaucoma

Group Discussion Diary Study

COP: Information and perceptions regarding the implant, technology and disease

Perceptions on the implant as a physical object

Implant and prevention Implant perception

Perceptions on the implant’s functioning and damage prevention
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Table A3. Cont.

Implant and prevention Functionality; influencing factors;
vision/visual acuity

Information and knowledge related to the implant and the disease

Information; little knowledge about the disease
in the (medical) environment; early detection

and diagnosis; inner ocular pressure (IOP)

Information and education; comorbidities;
exchange and communication; family history

COP: Appraisal, dependence and responsibility

Appraisal of information and disease

Quality of life and symptoms; decision-making;
research and treatment options; holistic

treatment approach

Experiencing glaucoma; accompanying
symptoms

The role of the active patient

Coordination of treatment and follow-up;
assertiveness and HL; individual initiative

(treatment and information)
Exchange and communication

Dependence on the healthcare system and the implants

Doctor-patient relationship; education and
instructions; drop therapy and measuring IOP;
healthcare system and financing; quality of care

Operation, pre- and aftercare

Attitudes, coping and responsibility

Drop therapy; stress; self-help groups;
educating the surroundings

Handling symptoms; drop therapy and
pressure control; aids; coping strategies

COP: Implant related values

Self-determination in the context of treatment irreversibility and perceptions of good life

Self-determination Independence; quality of life

Identity and participation

Self-determination Personal environment

Cardiovascular

Group Discussion Diary Study

COP: Information and perceptions regarding the implant, technology and disease

Perceptions on the implant as a physical object

Perceptions on the implant Effects on everyday life (post-op)

Perceptions on the implant’s functioning and damage prevention

Safety; functioning of the implant Preventative action; heart problems and
implant

Information and knowledge related to the implant and the disease

Age and gender; education; implant type and
innovation Information gathering

COP: Appraisal, dependence and responsibility

Appraisal of information and disease

Emergency situation or already known heart
problems; decision-making Medication; comorbidities

The role of the active patient

Doctor-patient relationship; patient role Patient role

Dependence on the healthcare system and the implants
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Table A3. Cont.

Quality of care; treatment/implantation;
coordination of treatment and follow-up Quality of care; additional treatments

Attitudes, coping and responsibility

Psychological coping; educating; respect for
own health Coping strategies; anxiety and concerns

COP: Implant related values

Self-determination in the context of treatment irreversibility and perceptions of good life

Quality of life; gratitude Attitudes towards the implant

Identity and participation

Role of family; role of self-help groups;
(collective) identity

Family and friends; burden vs. support for
others; volunteering and engagement; effects

on personality and self-image
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