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General Introduction

1

‘Healthcare is changing: 
it will soon open up a do-it-yourself department.’

(loosely translated from Loesje, a Dutch one-liner commentary ‘persona’) 
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1
Recent societal and cultural developments encourage European citizens to play a 
more active and responsible role in managing their own health (see the Netherlands 
Institute for Social Research, SCP, 1998 for a description of such developments in the 
Netherlands). People are increasingly expected to make autonomous choices with 
respect to lifestyle and prevention, for example regarding healthy eating, exercising 
and vaccination programmes. Additionally, citizens want to be increasingly involved 
in their own healthcare through free choice of healthcare providers, shared decision-
making and self-management.

However, not all people are equally well equipped to perform such an active 
and responsible role with respect to their own health. This is due to problems in 
understanding and using health information, also known as ‘health literacy’. In The 
Netherlands three out of ten adults (28%) have difficulties finding, accessing and 
understanding the information needed to take decisions regarding their own health 
(HLS-EU; Pelikan et al., 2012; Sørensen, 2012). They find it particularly difficult to 
discuss certain topics with healthcare professionals such as general practitioners 
(GP), pharmacists or nurses. They are less knowledgeable about disease prevention, 
and often experience barriers in accessing and navigating the healthcare system. 
In sum, for people who have limited levels of health literacy, playing an active and 
responsible role is not automatic or simple. These individuals are disadvantaged 
when it comes to successfully managing their own health, and as a result experience 
more negative health outcomes. 

One way to provide support to people with limited levels of health literacy is to try 
and make health communication easier to access and to comprehend. Insights 
into effective formats for health communication can contribute to designing health 
communication interventions for older adults and other target groups with limited 
health literacy. Research should thus be aimed at increasing the effectiveness of 
health communication messages. 

Another way in which people with limited health literacy can be supported is 
by strengthening their communication skills. Their self-confidence and active 
participation in patient-provider interactions could thus be increased. Recent 
research shows that people with limited levels of health literacy do not want to 
bother healthcare professionals, find it more difficult to ask questions, and feel less 
confident and experience more barriers in healthcare interactions (Henselmans et 
al., 2015). Inadequate communication between patient and healthcare provider can 
result in failure to comprehend the diagnosis, how to use prescribed medication and 
the instructions related to treatment. 
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In conclusion, two approaches are crucial to support people with limited health 
literacy. Not only is it necessary to increase the comprehensibility and effectiveness 
of health communication, it is also vital to strengthen peoples’ skills and confidence 
in healthcare interactions. The aim of this thesis is to explore how we can improve 
health communication for people with limited health literacy, integrating these two 
approaches, with a focus on older adults.

In this general introduction I will first discuss the concept of limited health literacy, with 
a focus on older adults. In particular, we will address doctor-patient communication 
as an important health literacy domain for this older age group. Subsequently, we will 
outline the mixed-methods design used in this study, including perspectives from 
the literature, from professionals and from the people with limited health literacy 
themselves. We will then describe the Intervention Research on Health Literacy in 
the Ageing population (IROHLA) EU-funded research project. This research project 
provided the context for this study. Finally, we will present the research questions 
and describe the outline of the thesis. 

Health Literacy in the ageing population: concept, prevalence and 
consequences 

The concept of health literacy was developed against a background of surveys of 
adult literacy in the 1990s in the United States and was originally used to describe 
reading, writing and numeracy skills in the context of healthcare. The first definitions 
were quite closely linked to functional literacy or the ability to read and write and 
labelled health literacy as ‘people’s ability to process and understand health 
information’ (Ratzan & Parker, 2000, p.vi). More recently, the concept of health literacy 
has evolved to include a wider range of skills and competences which people need 
to access, navigate and use present-day health systems adequately (Sorensen 
et al., 2012). Health literacy is increasingly recognized as a complex construct 
including not only the cognitive ability to understand health information, but also 
including the ability to seek and exchange information actively (Berkman, Davis, 
& McCormack, 2010; Harrington & Valerio, 2014; Nouri & Rudd, 2015; Nutbeam, 
2008). Although the association between health literacy and patient-provider 
communication has been acknowledged for over a decade, earlier studies applied 
a narrower, cognitive approach and focused on the links between functional health 
literacy (e.g. understanding written and spoken information) and communication 
(Schillinger, Bindman, Wang, Stewart, & Piette, 2004; Williams, Davis, Parker, & 
Weiss, 2002). More recent literature includes the social communicative factors 
and the information-exchange component as important aspects of health literacy 
(Ishikawa & Yano, 2008; Roter, Erby, Larson, & Ellington, 2007). 
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1In line with this wider conceptualization, Nutbeam (2000) distinguished three different 
domains of health literacy: basic or functional health literacy, communicative or 
interactional health literacy, and critical health literacy. Whereas functional health 
literacy reflects the ability to read and understand basic health-related information, 
adequate levels of communicative health literacy include the ability to participate 
actively in everyday activities, to extract information and derive meaning, and to 
apply this information in new situations. Adequate levels of critical health literacy 
refer to more advanced cognitive and social skills which can be applied to analyse 
information critically to ‘obtain greater control over life events and situations’ 
(Nutbeam, 2000, p. 264). Health literacy is thus conceptualized as the application of 
advanced cognitive, interpersonal and social skills. Nutbeam (2000) acknowledges 
that this broader definition also has implications for health communication methods, 
which should accordingly be aimed not only at improving people’s understanding 
of health information, but also at improving people’s access to and use of health 
information. In line with the changing concept of health literacy, recent instruments 
used to measure health literacy also try to incorporate interactive or communicative 
health literacy (Rubin, Parmer, Freimuth, Kaley, & Okundaye, 2011).

In this thesis, we will follow this broader approach and define health literacy as the 
degree to which people are able to access, understand, appraise, and communicate 
information in order to engage with the demands of different health contexts so as 
to promote and maintain health across the life course (Kwan et al., 2006). In line 
with Nutbeam (2000) we recognize that this definition calls for developing health 
communication methods which are not only comprehensible but that also facilitate 
interaction and participation, which may be even more important for older adults 
with limited levels of health literacy. 

As Europeans are getting older and older, Europe is facing massive health literacy 
challenges. Over the last ten years, the proportion of people aged 65 and older has 
increased in all European countries. In the near future, the population of elderly 
people in Europe will almost double from 87.5 million in 2010 to 152.6 million in 
2060. Moreover, it is expected that the percentage of people aged 80 or over will 
rise from 5% to 12% (European Commission, 2014). The European Health Literacy 
Survey (HLS-EU) showed that almost 1 in 2 adult respondents (47%) had limited 
(insufficient or problematic) health literacy. The HLS-EU also confirmed that older 
age is associated with lower levels of health literacy: older groups tended to have 
lower levels of health literacy. This may partly be explained by the association of 
health literacy with cognitive abilities, including processing speed and working 
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memory (Federman, Sano, Wolf, Siu, & Halm, 2009; Levinthal, Morrow, Tu, Wu, & 
Murray, 2008).

Low levels of health literacy are especially harmful for older adults because older 
adults often have to deal with the complexities of managing chronic disease, and 
can suffer from comorbidities (e.g. diabetes, hypertension, lung diseases) and age-
related cognitive decline (Baker et al., 2007; Sudore et al., 2006). As such, older age 
is associated with an increase in chronic conditions, medication use and functional 
limitations. As a consequence, older people are more dependent on healthcare 
services and health information, which puts older adults with limited health literacy 
at a higher risk of poor health outcomes such as poor overall health status, higher 
mortality rates and increased healthcare utilization and costs (MacLeod et al., 2017; 
Al Sayah, Majumdar, Williams, Robertson, & Johnson, 2013; Berkman et al., 2011; 
Haun et al., 2015; Kim, 2009; Mõttus et al., 2014; Omachi, Sarkar, Yelin, Blanc, 
& Katz, 2013). Geboers et al. (2016), for instance, show that for older adults in 
the Netherlands, low health literacy is indeed negatively associated with health 
behaviours such as physical activity, fruit and vegetable consumption and smoking. 
Similarly, lower levels of health literacy in older adults are associated with poor 
patient-provider interaction (McCaffery, Smith, & Wolf, 2010; Smith, Dixon, Trevena, 
Nutbeam, & McCaffery, 2009; Zamora & Clingerman, 2011). In other words, doctor-
patient communication can be more challenging for older patients with limited levels 
of literacy and health literacy (Williams et al., 2002).

In sum, the relatively high prevalence of low health literacy in older adults, and 
its serious consequences for these elderly people, points to a need for effective 
interventions. These interventions should increase older adults’ levels of both 
functional and communicative health literacy or decrease its negative consequences, 
thus supporting people in accessing, understanding, communicating and using 
health information. However, research approaches and interventions which include 
multiple communication methods, and as such address multiple levels of health 
literacy, are limited. It is therefore important to explore how both printed health 
communication and doctor-patient communication can be improved to support 
people with limited health literacy. 

What makes health communication effective?

Four phases and related processing factors can be distinguished in most theoretical 
health message processing models: paying attention to the message (attention), 
being motivated to process the message (motivation), message comprehension 
(comprehension), and accepting the message resulting in cognitive and behavioural 
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change (action) (e.g. McGuire 1972; 1978; Petty & Cacioppo 1986; Petty, Rucker, 
Bizer, & Cacioppo, 2004; Chaiken, Liberman, & Eagly, 1989). 

Attention to the message and processing motivation
Paying attention to a message is a necessary condition to message processing: if 
you do not pay attention to the information, there is no information to be processed. 
To attract and keep people’s attention, effective health communication needs 
to engage its audience. People will be motivated to subsequently process the 
message if they feel involved with the message content. This motivation has been 
shown to depend on the topic chosen, the textual structure and stylistic choices, 
e.g. addressing the audience directly (i.e. self-referencing strategies). Notably, 
some definitions of health literacy also include the motivation to process health 
information (Nutbeam, 1998). In that sense, health communication which increases 
people’s processing motivation also increases their level of health literacy. 
 
Understanding and using the message: comprehension
A second precondition for effective health communication is that it needs to be 
understandable, usable and in line with a person’s processing capabilities. To make 
informed decisions with respect to health and disease, a person needs to understand 
the available information. Whether a person is capable of processing health 
information or not is partly determined by the cognitive demands a health message 
puts on its recipient. Cognitive load theory defines these demands as intrinsic 
cognitive load, which refers to the degree of difficulty of the content, and extrinsic 
cognitive load, which depends on how health information is designed (Sweller, 1994). 
Intrinsic cognitive load can be reduced by alignment with the recipient’s existing 
knowledge, and with the recipients’ literacy skills and vocabulary. Health messages 
should thus be designed to be clear, simple and in line with the target group’s 
linguistic and general cognitive capacities. Factors which could reduce extrinsic 
cognitive load are, for example, a coherent structure, and the use of both text and 
images. Other textual factors which can support processing capability are the use 
of signal words to support the textual structure, and vividness or concreteness (e.g. 
Nisbett & Ross, 1980; Smith & Shaffer, 2000; Keller & Block, 1997). In sum, effective 
health communication is clear and comprehensible for its target audience and as 
such improves message processing and information retention (e.g. Wilson & Wolf, 
2009). 

In many cases, health information material, such as medical instructions, are meant 
to help people perform certain tasks. Effective health communication is thus not 
only comprehensible, but also usable. Usable health information helps its users 
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to find information (effectiveness) easily (efficiency), and supports them in learning 
how to use the information (learnability), resulting in a positive attitude towards the 
information’s content and design (satisfaction) (Abraham & Kools, 2012). Factors 
known to support usability are, for example, internal and external consistency, 
flexibility of the material, navigating guidance, and design factors which ensure 
minimal working-memory and long-term memory loads (Abraham & Kools, 2012). 

Accepting the message resulting in cognitive and behavioural change: action
A third aspect of effective health communication is that it needs to achieve its goal, 
whether this be informing, instructing, persuading or motivating. When the goal is 
health behaviour change, it is recommended to build upon a general theoretical 
framework of behaviour and its determinants, such as the Integrative Model of 
Behavioural Prediction (IMBP). In the IMBP, Fishbein and Yzer (2003) describe health 
behaviour as the result of the interaction between a person’s skills, environmental 
constraints and behavioural intentions. Behavioural intentions are in turn influenced 
by a person’s global perceptions, i.e. his or her attitudes, perceived norms and self-
efficacy levels. 

Whether or not a senior person whose wife died recently will increase his vegetable 
intake will depend not only on his own attitude towards vegetable intake, but also 
on whether he feels socially pressured to eat more vegetables. This social pressure 
can emerge as a normative or descriptive perceived norm: do important others (e.g. 
his daughter) think he should eat more vegetables? Do comparable others also eat 
a lot of vegetables? Finally, a person needs to feel able to perform the suggested 
behaviour and have sufficient levels of self-efficacy. If this widower believes he does 
not know where to buy or how to cook vegetables, and does not believe he is able 
to learn how to do so, his intention will be weak. 

Although a person may have a strong intention to perform a certain behaviour, 
inadequate skills or environmental constraints may prevent that person from actually 
displaying this behaviour. For example, an older lady with high blood pressure may 
be instructed by her GP to increase her level of physical activity. She may have 
the intention to walk around the block every day, and may have the appropriate 
skills, but there may be no proper walkways. In this case, environmental constraints 
restrain her from performing the suggested behaviour. 

Taken together, in order to enhance and sustain positive behavioural intentions, 
health communication should aim at ensuring that its recipients have a positive 
attitude, perceive social pressure to perform the proposed behaviour and are able 
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to perform the behaviour. To achieve this, it is most effective to address people’s 
underlying beliefs about behavioural outcomes, perceived norms and self-efficacy, 
which in turn influence attitudes, perceived norms, self-efficacy and intentions. In 
other words, to develop effective health communication messages, we should define 
the targeted behaviour, identify the salient beliefs which underlie that behaviour and 
finally determine which of the salient beliefs are the best candidates for addressing 
with health communication messages (e.g. Fishbein et al., 2001; Fishbein & Yzer, 
2003; Yzer, 2012). Effective health communication should thus build on theoretical 
frameworks of health behaviour change and should aim at identifying which 
determinants are most likely to lead to changes in intentions and behaviour. Health 
communications designers should then select behaviour change techniques which 
can positively influence these determinants and which can be incorporated into 
health communication materials. 

Communication in healthcare interactions
The preconditions for effective health communication as described above could also 
be applied to communication in healthcare interactions. In the majority of current 
doctor-patient communication models, three main goals are distinguished: creating 
a good doctor-patient relationship, facilitating information exchange and involving 
patients in decision-making (Fong Ha, Anat, & Longnecker, 2010). Good doctor-
patient communication is thus patient-centred, collaborative and goal-oriented.  

How to improve health communication to support people with 
limited health literacy, using mixed-method research

We have established the importance of effective health communication for people 
with limited health literacy and have explored preconditions for effective health 
communication in general. The aim of this thesis is to discover the preconditions for 
effective health communication for people with limited health literacy in particular. 
The main research question is how to improve health communication – both printed 
and oral – to support people with limited health literacy. We will approach this 
question using mixed-methods research. Mixed-methods research allows us to 
explore our research questions from different angles, i.e. building on and integrating 
findings from existing and new quantitative and qualitative research involving 
patients, caregivers and professionals. By using several means and including 
perspectives from different stakeholders, and by subsequently triangulating our 
research findings, we will be able to gain a more accurate, holistic and in-depth 
understanding of health literacy communication issues. We will elaborate in greater 
detail on this mixed-method approach in the Discussion section. In this thesis, we 
will use mixed methods to assess both how the health literacy demands of health 
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communication messaging can be decreased and how the communicative health 
literacy skills of older adults can be increased, applying the following stepwise 
approach. 

First, we will review and summarize existing evidence on interventions systematically, 
aiming to improve the comprehensibility of health-related documents for older adults. 
Second, we will explore the effectiveness of an existing intervention among Dutch 
adults with lower and higher levels of literacy. Third, we will use a combination of 
literature review and qualitative research methods to study important communicative 
health literacy domains for older adults with limited health literacy and explore their 
associated needs, barriers and facilitators to develop an empowering intervention 
which increases older adults’ levels of communicative health literacy. Finally, we will 
use a combination of quantitative and qualitative research methods to study the 
effectiveness and appreciation of this health literacy intervention, aiming to improve 
the communicative health literacy of older adults with limited levels of health literacy. 

This mixed-methods approach will not only result in comprehensive context-specific 
findings but will also allow us to assess to some extent whether these findings are 
also relevant and true in other contexts. Alongside developing and validating theory 
about effective health communication for people with limited health literacy, this 
approach will enable us to develop and validate a theory-based intervention which 
aims to support people with limited health literacy. Finally, this stepwise approach 
can serve as a guiding framework for other researchers who would like to integrate 
theory building and intervention development.

To summarize, this thesis utilizes a comprehensive approach to health literacy, 
including studies which use mixed methods to explore how to improve health 
communication to support people with limited health literacy with respect to 
functional health literacy as well as communicational health literacy.

Context for the study: IROHLA

The studies described in this thesis were conducted in the context of IROHLA1. 
IROHLA is the abbreviation for ‘Intervention Research On Health Literacy among 
the Ageing population’ (www.irohla.eu). IROHLA was a project focusing on 
improving health literacy for older people in Europe. IROHLA developed and applied 
a comprehensive approach to improve health literacy in the older population by 
conducting an extensive literature review, identifying good practices and developing 
and pilot-testing promising interventions. The IROHLA Consortium consisted of 22 
European partners across 9 countries. 
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1The first goal of IROHLA was to develop a comprehensive intervention model based 
on theories from different fields (e.g. medical, social and communication science).
The second goal was to arrive at a set of twenty evidence-based interventions, 
using the intervention model as a reference. Finally, these findings were translated 
into evidence-based policy and practice guidelines for EU Member States and for 
stakeholders in those countries.

The first study described in this thesis was conducted within the first phase of 
IROHLA, in which the intervention model was developed. The findings of this study 
provided input for the intervention model development. The findings of the first 
study in this thesis then informed the selection of promising interventions to improve 
health literacy for older adults in Europe. The other studies in this thesis were 
conducted to explore under which conditions one of these promising interventions 
(e.g. narrative health communication) can improve health literacy for older adults in 
Europe in particular, and for people with different levels of health literacy in general. 

Aim of the thesis and Research Questions

This thesis aims to explore how to improve health communication to support people 
with limited health literacy. The objectives of this thesis are (1) to explore effective 
features and formats of health-related documents, (2) to gain insight into important 
health literacy domains to be included in health-related documents which aim to 
support communication, and (3) to study the effectiveness of such an evidence-
based intervention. 
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This translates into the following research questions, which will be explored in a 
stepwise mixed-methods approach:

In Figure 1 below, we present an overview of how these research questions relate to 
the steps of information processing discussed above. We used various methods to 
answer our research questions. These methods are presented in Table 1.

 

FIGURE 1. Overview of consecutive steps of information processing studied in this thesis, with related 

research questions (Q) and topics per chapter.

Attention: Q5

Motivation: Q4 & Q5

Comprehension: Q1, Q2, Q4, Q5

Action: Q1-Q5

Chapter 6: noticing

Chapter 5: preference 
and explanations for 
preference
Chapter 6: uptake 
(browsing and taking 
home)

Chapter 2: comprehensibility
Chapter 3: knowledge
Chapter 5: participant 
explanations related to 
comprehension
Chapter 6: patient 
explanations related to 
comprehension

Chapter 2: comprehension
Chapter 3: knowledge, intentions
Chapter 4: skills, self-ef�cacy
Chapter 5: self-ef�cacy, intentions 
and participant explanations related 
to behavioural and cognitive effects
Chapter 6: patient explanations 
related to behavioural and cognitive 
effects

Developing and evaluating health communication interventions

Research question 1: which formats and features of health-related documents contribute 

to enhanced comprehensibility for older adults with different levels of health literacy?

Research question 2: to what extent are photo stories an effective health communication 

intervention for people with different levels of health literacy? 

Research question 3: how can we develop an effective narrative health communication 

intervention to support or increase older adults’ communicative health literacy?

Research question 4: to what extent do photo stories and non-narrative formats of health 

communication for older adults differ regarding effectiveness and appreciation?

Research question 5: to what extent do photo stories and non-narrative health 

communication formats differ regarding patients’ uptake and preferences within a natural 

setting, e.g. primary care practice waiting rooms?
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1Research 
Question

Methods Participants Comparisons Chapter

1 Systematic review Older adults (>49) with 
different levels of health 
literacy

Multiple interventions 2

2 Randomized 
controlled trial

Adults with lower (n=89) 
and higher (n=113) 
levels of literacy from the 
Netherlands

Photo story 
intervention about 
diabetes versus 
traditional brochure 
versus control 
condition

3

3 Literature review

Stakeholder analysis

Focus Group 
Discussions

Role Play Exercises

Intervention planning 
and development

Small-scale 
evaluation

Healthcare professionals 
who regularly work with 
older adults with low 
health literacy (n=8)

Older adults (<50) 
with lower levels of 
health literacy from the 
Netherlands (n=11) and 
Hungary (n=16, 

- 4

4 Randomized 
controlled trial and 
interview study

Older adults with different 
levels of health literacy 
from the Netherlands 
(n=54, >76 years) and 
Germany (n=66, >53 
years).

Photo story 
intervention versus 
non-narrative booklet 
about doctor-patient 
communication

5

5 Field experiment and 
interview study

Interview study: visiting 
patients (n=123, age 
range 16-84)

Photo story 
intervention versus 
non-narrative 
booklet versus 
existing brochure 
about doctor-patient 
communication

6

TABLE 1. Overview of methods used in the various chapters
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Thesis Outline

This thesis is based on five studies, each of which is presented in a separate 
chapter. Chapter 2 describes a systematic review of interventions aiming to improve 
the comprehensibility of health-related documents for older adults with limited 
health literacy. Here we will describe which formats and features may contribute 
to enhanced comprehensibility and discuss possible explanations for their 
effectiveness. In Chapter 3 we describe the results of a study in which we tested 
the effectiveness of an existing photo story on diabetes (translated from English) 
in Dutch participants with different literacy levels. In Chapter 4 we describe the 
systematic development of narrative health communication material for older adults. 
In Chapter 5 we present a study (conducted in both Germany and the Netherlands) 
exploring whether this narrative health communication intervention can outperform 
a more traditional brochure in terms of effectiveness and appreciation. Chapter 6 
describes a study which explores the appeal of narrative and traditional formats for 
health communication in a natural setting: primary healthcare waiting rooms. Finally, 
in Chapter 7 we will discuss these findings in a broader context. We will propose 
implications for theory and practice and present an outline for future research.

Notes
1.IROHLA was coordinated by the University Medical Center Groningen and 
received funding from the European Union’s Seventh Framework Programme 
(FP7/2007-2013) under grant agreement n°305831.
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