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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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1
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. 



23◊General Introduction

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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Abstract

A systematic review was conducted to assess the available evidence for the 
effectiveness of interventions aiming to improve the comprehensibility of 
health-related documents in older adults (≥50) with different levels of health 
literacy. 

Seven databases were searched (2005 forward), and references in relevant 
reviews were checked. The selection procedure was conducted by 2 
independent reviewers. Data extraction and assessment of the quality of the 
resulting studies were conducted by 1 reviewer and checked for accuracy by a 
2nd reviewer. A total of 38 intervention studies had a study population of older 
adults (n = 35) or made an explicit comparison between age groups, including 
older adults (n = 3). 

Inconsistent evidence was found for the importance of design features to 
enhance the comprehensibility of health-related documents. Only for narratives 
and multiple-feature revisions (e.g., combining revisions in textual and visual 
characteristics) did the included studies provide evidence that they may be 
effective for older adults. 

Using narrative formats and/or multiple-feature revisions of health-related 
documents seem to be promising strategies for enhancing the comprehensibility 
of health-related documents for older adults. The lack of consistent evidence 
for effective interventions stresses the importance of (a) replication and (b) the 
use of standardized research methodologies.



35◊

2

Comprehensibility of health documents

Introduction

Older adults (i.e., those aged 50 and older) are frequently affected by the negative 
consequences of limited health literacy (Zamora & Clingerman, 2011). Health literacy 
can be defined 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). Low health literacy is found in 36% to 68% of older adults (Adams 
et al., 2013; Ashida et al., 2011; Jovic-Vranes & Bjegovic-Mikanovic, 2012; Ownby, 
Waldrop-Valverde, & Taha, 2012). Low levels of health literacy have frequently been 
associated with poor health outcomes (Al Sayah, Majumdar, Williams, Robertson, & 
Johnson, 2013; Kim, 2009; Mõttus et al. 2014; Omachi, Sarkar, Yelin, Blanc, & Katz, 
2013).

Older adults with limited health literacy have difficulty understanding health 
documents such as instructions, medication labels, patient education materials, 
consent forms, and health surveys. The appropriate use and comprehension of 
these health-related documents in prevention, care, and cure settings is crucial 
for older adults for access to and utilization of health care and management of 
health and illness (Bostock & Steptoe, 2012; Morrow et al., 2006; Wolf, Gazmarian, 
& Baker, 2005). Therefore, the focus of this review is on the comprehensibility 
of health-related documents. Health care professionals and policymakers are 
increasingly aware of the importance of appropriate health-related documents but 
lack knowledge of the formats and features of these documents that can contribute 
to the comprehensibility of health information (Coleman, Hudson, & Maine, 2013).

Reviews of evidence for document design interventions aimed at enhancing 
comprehensibility (e.g., Berkman et al., 2011; Sheridan et al., 2011) have concluded 
that the strength of evidence and generalizability of findings are often low, 
largely because of heterogeneity regarding the type of interventions and type of 
populations studied. Furthermore, as these reviews have not focused specifically 
on older adults, researchers cannot draw firm conclusions about formats and 
features that may enhance comprehensibility for this group. Aging is associated 
with deteriorations in cognitive abilities that are essential for the comprehension of 
health-related and other documents. In older adults these cognitive abilities may 
be negatively affected by limitations in processing speed and working memory (cf. 
Chin et al., 2011). So far it has not been determined which characteristics of health-
related documents can and should be influenced that help or hinder in enhancing 
comprehensibility in older adults, especially in those with limited health literacy. 
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Insight into these characteristics is essential to help health care professionals and 
policymakers improve health communication. The objective of this study is to 
systematically review the evidence for the effectiveness of interventions that aim 
to improve the comprehensibility of health-related documents in older adults, with 
special attention to the effect of health literacy.

Methods

Search Strategy
We conducted a systematic search of original research studies, systematic reviews, 
and nonsystematic reviews of interventions that aim to improve the comprehensibility 
of health-related documents. We focused on studies that at least included a 
subgroup of older adults, defined as persons 50 years of age and older. There 
is evidence that age-related differences in health literacy exist between middle-
aged adults (e.g., those 45–59 years of age) and younger age groups (HLS-EU 
Consortium, 2012; Jovic-Vranes & Bjegovic-Mikanovic, 2012). We used MEDLINE, 
PsycINFO, Cumulative Index to Nursing and Allied Health Literature (CINAHL), Web 
of Science (WoS), The Cochrane Library, Educational Resources Information Center 
(ERIC), and the Comprehensible Language and Effective Communication (CLEC) 
database. Reference lists of key articles were manually searched to identify further 
relevant articles. All databases were searched for publications dating from January 
1, 2005, to March 7, 2014. Search terms consisted of terms related to health literacy, 
to health-related documents, and to comprehensibility (see Appendix A for search 
strategy results in MEDLINE).

Selection of Studies
The selection of studies was conducted in three separate phases: title review, 
abstract review, and full-text review. In the title review phase, all references were 
screened by one researcher (Reviewer A). A high-tolerance strategy was applied, 
excluding only those titles that were clearly not relevant (such as “Speaking Up: 
Teens Voice Their Health Information Needs”; Smart, Parker, Lampert, & Sulo, 
2012). In the next phase, the abstracts of articles resulting from the title review were 
screened for relevance by pairs of reviewers (Reviewer A and B, C, or D). Finally, the 
full texts of articles were screened for relevance during the full-text review phase 
by one reviewer and checked for accuracy by a second reviewer (Reviewers A 
and B or Reviewers A and C). Articles were included if they provided information 
on the effectiveness of interventions aiming to improve the comprehensibility of 
health-related documents in older adults from industrialized countries, with special 
attention to possible effects of health literacy. The inclusion and exclusion criteria 
are shown in Table 1.
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Full-Text Review: Data Extraction and Quality Assessment
A coding form was developed for data extraction. This form captured general 
information, the main research question, methodological data, characteristics 
of the included populations, data about the health-related documents and the 
interventions reported on, the results and conclusions as reported by the authors. 
Data were assessed by one reviewer and checked for accuracy by a second 
reviewer (Reviewers A and B or Reviewers A and C). Discrepancies were resolved 
via discussion and consultation with team members.

The studies identified were classified in accordance with the communication topics 
defined by Abraham and Kools (2012):

1. Studies that focus on the effectiveness of different media formats of health-
related documents

2. Studies that address the design of presentation of information within one 
medium

      a. Graphical formats (e.g., presentation of numerical information)
      b. Pictures
      c. Textual design (e.g., order and layout)
3. Studies that address linguistic characteristics of health-related documents
4. Studies that address the effectiveness of multiple-feature revisions (including 

Data type Primary research, quantitative data

Participants Studies including participants 18 years of age and older. Studies were 
excluded if (a) they focused solely on children, adolescents, or young adults; 
(b) the results for older adults (ages ≥50) were not provided separately from 
the results for adults of other age groups; (c) they focused on a nonrelevant 
subgroup (e.g., parents, military personnel).

Setting All studies that took place in Western countries were included.

Intervention Any single or complex intervention in which at least one feature of health-
related documents was manipulated or varied. Studies were excluded if (a) 
documents aimed to measure the health-related knowledge of people, (b) 
documents concerned informed consent forms for research purposes, or (c) 
the study focused on relevant health documents aimed at health professionals 
who work with older adults (because the focus of this review is on older adults 
themselves).

Outcome Any outcomes and measures that were regarded as acceptable as an 
indicator of either comprehension or comprehensibility (a full list of outcomes 
and measures regarded as acceptable is provided in Appendix B).

Study design All study designs and assessments among participants. Studies were excluded 
if they only applied comprehensibility analysis with a readability formula.

TABLE 1. Inclusion and exclusion criteria
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revisions of various features of design of presentation of information and/or 
linguistic characteristics)

5. Studies that address the design of informational content in health-related 
documents

      a. Message framing
      b. Narratives (stories)
6. Studies that address other factors that may contribute to comprehensibility, 

such as presence of an external aid, or learning method applied.

The quality of the studies was assessed using a checklist based on Downs and 
Black (1998; see Table 2). The final checklist consisted of 21 items. Quality scores 
between 18 and 21 were considered high (HQ), scores between 15 and 17 fair (FQ), 
scores between 12 and 14 marginal (MQ), and scores less than 12 poor (PQ). Quality 
was assessed by one reviewer and checked for accuracy by a second reviewer.
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Quality item Criteria

Reporting Eight items

1. Hypothesis/aim/objectives clearly described

2. Outcomes to be measured described in 
Introduction or Method section

3. Characteristics of participants clearly described

4. Interventions clearly described

5. Distribution of principal confounders clearly 
described

6. Main findings clearly described

7. Estimates of random variability provided

8. Characteristics of excluded participants provided

External validity (to address the representativeness 

of the findings of the study for the population the study 

focused on, for health-related documents in general, and 

for situations in which older people may encounter health-

related documents)

Three items

9. Study participants representative

10. Health-related documents representative

11. Study setting representative (e.g., no lab setting)

Internal validity —investigator bias Four items

12. Statistical tests appropriate

13. Outliers reported

14. Blinding of researchers appropriate

15. All analyses planned ahead

Internal validity —selection bias Three items

16. Participants from the same population distributed 
over different comparison groups

17. Randomization to study groups undertaken

18. Adjustment for confounding undertaken if 
necessary

Internal validity—construct validity and measurement 

validity/reliability (to assess whether the constructs and 

measurement instruments used in the study represented 

the underlying concepts in a scientifically acceptable 

manner)

Three items

19. Measurements reliable

20. Outcome measures valid and reliable

21. Manipulations valid

TABLE 2. Checklist used to assess the quality of studies (modified from Downs & Black, 1998)
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Analysis and Reporting
Quantitative analysis or statistical pooling of the data was considered inappropriate 
because of the wide variety of outcome measures used and the diversity of 
interventions reported on. Therefore, a narrative data synthesis was conducted 
based on the framework proposed by the Economic and Social Research Council 
Guidance Project (Popay et al., 2006).

First, we report descriptive data for the studies that were included. After assessing 
their quality, we summarize findings regarding effects by type of intervention 
(classified in accordance with the communication topics defined by Abraham & 
Kools, 2012). Finally, we summarize evidence for the effects for subgroups that 
differ in their levels of health literacy.

Table 3 shows the way in which we assessed levels of evidence. Because no 
standard approach exists for assessing levels of evidence in document intervention 
studies, we defined levels of evidence based on a classification for other intervention 
studies (e.g., Creemers, Verhulst, & Huizink, 2009) that we adapted for the purpose 
of the current review. Thus, an adapted best evidence synthesis, as proposed by 
Van Tulder, Furlan, Bombardier, and Bouter (2003), was performed. The quality of 
studies was taken into account by only including studies of at least fair quality. 
No additional weighting was done of studies of fair or high quality, and levels of 
evidence did not depend on whether the evidence for the intervention benefit was 
positive or negative.

Level of evidence Criteria

Strong evidence A large majority (≥75%) of four or more fair- to high-quality studies report 
consistent findings for the effectiveness of a specific feature or form of health-
related documents.

Moderate evidence A majority (≥65%) of two to three fair- to high-quality studies report consistent 
findings for the effectiveness of a specific feature or form of health-related 
documents.

Weak evidence A small majority (≥60%) of four or more fair- to high-quality studies report 
consistent findings for the effectiveness of a specific feature or form of health-
related documents.

Inconsistent 
evidence

Inconsistent findings in studies of fair to high quality: Some studies report 
evidence for the effectiveness of a specific feature or form of health-related 
documents, whereas other fair- to high-quality studies report no differences in 
the effectiveness of health-related documents varying in formats or features.

Inconclusive 
evidence

No studies of fair to high quality or only one study of fair to high quality is available 
that reports findings for the effectiveness of a specific feature or form of health-
related documents.

TABLE 3. Levels of evidence
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Results

Search Results
Figure 1 presents a complete overview of the selection process. Four reviewers 
were involved in the abstract inclusion phase, with each abstract reviewed by two 
reviewers. Overall, inter-reviewer agreement on abstract inclusion was high (90%–
91%), and Cohen’s kappas were good (0.61–0.74). Disagreements, mostly resulting 
from missed details, were resolved by discussion. A total of 38 studies were included 
that focused on older adults (n = 35) or made an explicit comparison between a 
younger and an older subgroup (n = 3). Here we provide an overview of these 38 
studies. To ensure that we did not miss any important papers, we performed a quick 
scan of the 808 references from earlier than 2005 in our included articles, which 
resulted in 15 additional relevant papers, which were then screened for results and 
conclusions. These additional papers did not alter the conclusions from the articles 
included in this review.

FIGURE 1. Flowchart of the selection procedure. CINAHL = Cumulative Index to Nursing and Allied 

Health Literature; ERIC = Educational Resources Information Center; WoS = Web of Science; CLEC = 

Comprehensible Language and Effective Communication.
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Characteristics of the Included Studies
A wide variety of topics was addressed, including information about different 
diseases (cancer, arthritis, anticoagulation, stroke, diabetes, etc.), medication 
instructions, package inserts, information about care providers (hospitals, home 
care providers, health care plans, etc.), and information about the evaluation of 
online health information. The main purposes of the documents were to inform, to 
educate, and to help people decide (e.g., between treatment options). The appendix 
(Table A1) provides an overview of the included studies, their characteristics, and 
their main outcomes. The main findings are summarized here according to the 
categorization of communication topics as mentioned in “Full-Text Review: Data 
Extraction and Quality Assessment”; some studies addressed multiple issues and 
were classified accordingly under multiple topics. Studies of all quality rates are 
discussed here. Table 4 shows the overall levels of evidence for all topics. Table 
5 shows the primary outcome measures regarding comprehensibility and other 
(secondary) outcome measures (such as preferences, intentions, and behavior) 
used in the included studies.
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Feature and 
format

No. of fair- to 
high-quality 
studies/no. of 
total studies

Distribution of direction of 
effects in studies of fair to 
high quality

Level of evidence

POS NEG NULL MIX

Media formats

Multimedia 
formats

8/8 1 1 5 1 Weak

Presentation of information

Graphical formats 2/3 1 0 0 1 Inconsistent

Pictures 1/4 0 0 1 0 Inconclusive

Order 0/1 Inconclusive

Linguistic characteristics

Simplifying 
language

4/5 1 0 1 2 Inconsistent

Other linguistic 
characteristics

2/3 1 0 1 0 Inconsistent

Multiple-feature revisions

Multiple-feature 
revisions

5/6 3 0 1 1 Weak

Informational content

Framing 1/3 0 0 1 0 Inconclusive

Narratives 2/2 2 0 0 0 Moderate

Other factors

Learning method 1/1 0 0 1 0 Inconclusive

Type of computer 
assistant

0/1 Inconclusive

Descriptors 
of numerical 
information

1/2 1 0 0 0 Inconclusive

External aid 2/2 1 0 1 0 Inconsistent

Total studies 27/38

TABLE 4. Overall level of evidence for the effectiveness of features and formats of health-related 

documents on comprehension in older adults

NOTE. POS, NEG, NULL, MIX = effectiveness of feature or format, respectively positive (POS), negative 

(NEG), no difference between conditions (NULL), inconsistent or mixed findings (MIX). Two studies are 

classified in two categories.
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  Health-related 
document studied

Primary outcome 
measure comprehension

Secondary outcome 
measures

Knowledge 

Ruiz et al., 
2013 

Multimedia computer-
based tutorial about 
cardiovascular risk 

Risk understanding 
measured by gist and 
verbatim knowledge 
(understanding one’s own 
risk and precise numerical 
representation of events)  
Risk understanding 
measured by raw data 
question and by frequency 
and percentage change 
question  
Measured at T1 as risk 
understanding, measured 
at T2 as short-term recall, 
measured at T3 as long-term 
recall 

Confidence  
Perception of importance  
Perception of seriousness  
Intent to adhere to risk 
factor modification  
Self-efficacy in performing 
risk factor modification  
Actual adherence to risk 
factor modification  
Accessibility of the 
information  
Attitudes toward the 
computer program

Frosch et al., 
2008 

Information about 
prostate or colon 
cancer 

Knowledge about prostate or 
colon cancer 

Role preference  
Attitudes toward shared 
decision making  
Perceived social norms  
Self-efficacy  
Cancer screening 
decisions 

Volk et al., 
2008 

Decision aid on 
prostate cancer and 
screening 

Knowledge of prostate 
cancer and screening 
(questions with options of 
a “yes,” “no,” or “unsure” 
response  (the content of the 
questions was drawn from 
the ILMs and from the factual 
information in the audio 
booklet) 

Acceptability of the 
decision aids  
Engagement with the 
entertainment-based aid  
Decisional conflict scale  
Patient self-advocacy 
scale (patient 
involvement) 

TABLE 5. Primary and secondary outcome measures by study, grouped by type of outcome
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  Health-related 
document studied

Primary outcome 
measure comprehension

Secondary outcome 
measures

Gattellari & 
Ward, 2005 

Information about 
prostate cancer 

Knowledge (14-item 
knowledge measure 
comprised 10 TRUE/
FALSE questions and four 
multiple choice questions 
administered at pre-test 
and post-test reflecting 
those identified by Australian 
expert consensus on what 
men should know before 
undergoing PSA screening) 

Men’s views towards PSA 
screening  
Decisional conflict  
Decisional control  
Worry about prostate 
cancer  
Perceived ability to make 
an informed choice about 
PSA screening  
Propensity to undergo 
PSA screening  
Likelihood of accepting a 
doctor’s recommendation 
to undergo 
PSA screening  
Scenario-based 
assessment of the 
appropriateness of two 
different  approaches to 
PSA screening in general 
practice  
Men’s perceptions 
of GP fault regarding 
adverse consequences 
of screening decisions  
Evaluation of materials 
received 

Ilic et al., 2008  Information about 
prostate cancer 

Knowledge (a 5-item 
multiple choice questionnaire 
assessing their knowledge 
about prostate cancer 
and PSA testing, for each 
participant, the percentage 
of items correctly answered 
was calculated) 

Decisional conflict  
Anxiety  
Consumer decision-
making role  
Screening interest 
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  Health-related 
document studied

Primary outcome 
measure comprehension

Secondary outcome 
measures

Zikmund-Fisher 
et al., 2008 

Medication information 
about risks and benefits 

Gist knowledge (essential 
knowledge of the side effects 
discussed in the decision aid) 
(multiple choice questions 
about four of the risks 
associated with tamoxifen: 
endometrial cancer, hormonal 
symptoms, blood clotting, 
and cataracts, participants 
were asked to identify which 
of the following groups was 
most likely to experience 
each of these risks: ‘women 
who take tamoxifen’, ‘women 
who do not take tamoxifen’, 
‘both groups are equally 
likely’ or ‘don’t know’) 

Risk perception 

 

Blanson-
Henkemans et 
al., 2008 

A diabetes self-care 
computer program 
in which a computer 
assistant interacts with 
the patient 

Diabetes knowledge test 
(containing eight multiple-
choice questions dealing with 
aspects of type II diabetes) 

Experienced usability 
(concerning effectiveness, 
efficiency, and 
satisfaction)  
Preference 

Ubel et al., 
2010 

Web-based 
decision aid with 
information about 
tamoxifen(medication 
prescribed to women 
with breast cancer) 

Knowledge was assessed 
with 6 multiple choice 
questions about the 
risks and benefits of 
tamoxifen(participants 
indicated who was more 
likely to experience each risk 
and benefit: ‘women who 
take tamoxifen’, ’women who 
do not take tamoxifen’, ‘both 
groups are equally likely’, or 
‘don’t know’) 

Subjective perceptions of 
risks and benefits 

McKenna & 
Scott, 2007 

Leaflets about four 
topics: occupational 
theory, arthritis, energy-
saving techniques, 
stress management 

Knowledge test (10 
statements about key facts in 
the leaflets ‘true’ and ‘false’) 

Certainty  
Preference 

Makoul et al., 
2009 

5 minutes multimedia 
program about 
colorectal cancer 
screening 

Screening relevant 
knowledge (10 open-ended 
knowledge items about 
anatomy relevant to CRC and 
screening age and personal 
susceptibility and screening 
tests)  

Willingness to consider 
screening options  
Ratings of the multimedia 
program  
Intention to discuss 
screening with the 
physician 
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  Health-related 
document studied

Primary outcome 
measure comprehension

Secondary outcome 
measures

Mazor et al., 
2007 

Educational health 
video in which 
physician is talking 
about anticoagulant 
medication 
management. 

Warfarin-related knowledge 
(a 22 item test of warfarin-
related knowledge, with 
closed response options 
‘true’, ‘false’ and ‘don’t know’) 

Beliefs about warfarin  
Beliefs about warfarin 
regimen  
Beliefs about laboratory 
regimen  
Adherence 

Walker et al., 
2007 

Providing a pictorial 
mind map to Arthritis 
booklet 

Knowledge: KSQ  
(Knowledge Scale 
Questionnaire, adapted from 
an existing RA knowledge 
questionnaire for use in 
clinical settings, the eight 
sections comprised 40 
statements completed by a 
true or false response) 

 

Multiple choice or open-ended questions for explicit or implicit information 

Shukla et al., 
2012 

Informed consent 
descriptions of cataract 
surgery 

Multiple choice questions 
for explicit info (pertaining to 
specific risks of, benefits of, 
and treatment alternatives to 
cataract surgery) 

 

Donelle et al., 
2009 

Cancer risk information   Comprehension of cancer 
risk information as measured 
by a six-item questionnaire: 
open-ended questions 
for explicit info (number 
recognition) and questions 
that required simple number 
calculations / operations 
(implicit info) 

 

Knapp et 
al.,2005 (study 
2) 

Medication instructions  Interpretation of pictograms 
(open ended questions about 
what instruction or warning 
the pictogram represented, 
and their answer was 
recorded as correct or 
incorrect)

 

Morrow et al., 
2005 

Medication instructions 
for familiar and 
unfamiliar medicine 

Comprehension (‘open 
book’), measured with 12 
open ended questions about 
information that was explicitly 
stated (e.g., medication 
name, purpose, dose, 
times to take, and potential 
side effects) or implied by 
the instruction (e.g., how 
many pills to take in a 24-hr 
period; what to do if a dose 
is missed) 

Instruction recall (free and 
cued)  
Comprehension time 
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  Health-related 
document studied

Primary outcome 
measure comprehension

Secondary outcome 
measures

Krieger et al., 
2010 

Three messages to 
explain randomization in 
Phase III clinical trials 

Randomization 
comprehension measured 
with three Likert-type scale 
items 

Attention  
Message induced affect  
Yielding (opinions on 
explanations)  
Post-intervention 
behavioral intention to 
participate in clinical trials 

Liu et al., 2009  Health texts with 
different topics 

Comprehension of texts 
measured with six yes/no 
comprehension questions, 
each question explicitly 
tested factual information that 
was directly stated in the text 

Subjective difficulty rating 

Donelle et al., 
2008 

Internet articles of 
consumer-oriented, 
colorectal cancer 
prevention information 

Comprehension of risk 
Information about colorectal 
cancer:  1) total risk 
comprehension scores 2) risk 
comprehension scores from 
the common Internet article 
and 3) risk comprehension 
scores from the uncommon 
Internet article 

 

LaVallie et al., 
2012 

Risk information about 
a hypothetical disease 
and the possible 
benefits of two different 
treatments 

Comprehension: 
Responses to the three 
risk comprehension items, 
coded as correct or 
incorrect (summary variable 
reflecting the total number of 
correct risk comprehension 
questions for each person) 

 

Liu et al., 2009 
(subgroup 
younger and 
older adults) 

Health related texts on 
diverse subjects 

Text comprehension task 
(three yes/no comprehension 
questions were created for 
each text; these questions 
did not require inferences 
as the answers had been 
directly stated in the texts  
Picture comprehension task 
( one force choice question 
was created for each text) 

Eye tracking measures  
Word recognition task  
Response times 

Task performance  

Cardarelli et al., 
2011 

Medication bottle labels  Medication identification 
task: participants’ ability to 
accurately match medication 
bottles with conditions when 
placed in front of participants 
and then at a distance of 
two feet 
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  Health-related 
document studied

Primary outcome 
measure comprehension

Secondary outcome 
measures

Xie, 2011  Online tutorial 
evaluating internet 
health information 

e-Health literacy efficacy  
e-Health literacy skills 

e-Health literacy 
supplemental measures: 
(a) perceived usefulness 
of the Internet in helping 
make health decisions, 
and (b) perceived 
importance of being 
able to access health 
resources on the Internet. 
Attitudes toward the 
intervention 

Bailey et al., 
2012 

Rx Medication 
instructions 

Rx Understanding 
(demonstration of correct 
dose, frequency and 
spacing) 

Regimen dosing ability 
(demonstration of correct 
dose, frequency and 
spacing for five drug 
regimen)  
Regimen consolidation 
(number of times 
participant would take 
medication with five drug 
regimen). 

Morrow et al., 
2008 (study1) 

Providing an external 
aid to medication 
management 

Problem-solving accuracy:  
accuracy was measured by 
the total points (out of 24 
or29, depending on specific 
medications used) awarded 
for meeting medication 
requirements 

Completion time  
Efficiency (created 
by dividing solution 
time by accuracy, 
indicating time needed 
to achieve the same 
level of accuracy across 
participants)  
Subjective 
workload:  NASA-TLX 
measure composed 
of 5-point Likert 
scales that measure 
mental demand, time 
pressure, mental effort 
required, assessed 
performance, and 
frustration 
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  Health-related 
document studied

Primary outcome 
measure comprehension

Secondary outcome 
measures

Morrow et al., 
2008 (study 2) 

Providing an external 
aid to medication 
management 

Problem-solving accuracy:  
accuracy was measured by 
the total points (out of 24 or 
29, depending on specific 
medications used) awarded 
for meeting medication 
requirements 

Completion time  
Efficiency (created 
by dividing solution 
time by accuracy, 
indicating time needed 
to achieve the same 
level of accuracy across 
participants)  
Subjective 
workload:  NASA-TLX 
measure composed 
of 5-point Likert 
scales that measure 
mental demand, time 
pressure, mental effort 
required, assessed 
performance, and 
frustration 

Blanson-
Henkemans et 
al., 2008 

A diabetes self-care 
computer program 
in which a computer 
assistant interacts with 
the patient 

Effectiveness (measured by 
logging the errors made while 
completing the scenarios)   
Efficiency (measured by 
logging the time required 
to fulfill the scenarios and 
mental effort experienced) 

Experienced usability 
(concerning effectiveness, 
efficiency, and 
satisfaction) 

Preference 

Recall 

Ruiz et al., 
2013 

Multimedia computer-
based tutorial about 
cardiovascular risk 

Risk understanding 
measured by gist and 
verbatim knowledge 
(understanding one’s own 
risk and precise numerical 
representation of events)  
Risk understanding 
measured by raw data 
question and by frequency 
and percentage change 
question  
Measured at T1 as risk 
understanding, measured 
at T2 as short-term recall, 
measured at T3 as long-term 
recall.  

Confidence  
Perception of importance  
Perception of seriousness  
Intent to adhere to risk 
factor modification  
Self-efficacy in performing 
risk factor modification  
Actual adherence to risk 
factor modification  
Accessibility of the 
information  
Attitudes toward the 
computer program 
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  Health-related 
document studied

Primary outcome 
measure comprehension

Secondary outcome 
measures

Freed et al., 
2013 

Health information text 
on colorectal cancer 
screening 

Recognition memory: 
patients were asked to 
indicate whether a sentence 
in the test was old or new 
(correctly identified old 
statements were recorded as 
hits (measure of sensitivity), 
while new statements 
incorrectly identified as old 
were recorded as false 
alarms (measure of response 
bias)) 

 

Astley et al., 
2008 

Information about 
coronary angiography, 
delivered as part of 
the informed consent 
procedure 

Recall of risk information 
(measured by a 5-point 
investigator-developed 
questionnaire) 

Satisfaction with the 
informed consent 
process  
Level of anxiety created 
by disclosure of risk 
information 

Kreuter et al., 
2010 

Video with 11 key 
messages about breast 
cancer risk. 

Unprompted recall, coded 
for:  1) any valid response 
2) specific mention of breast 
cancer or mammography  3) 
specific mention of women in 
the video 4) specific mention 
of any video topic or key 
message 

Liking   
Novelty   
Learning new information   
Barriers to mammography   
Perceived risk   
Perceived social norms   
Intention to get 
mammogram 

VanWeert 
et al., 2011 
(subgroup of 
younger and 
older adults) 

Personalized website 
with information on 
surgeries for treatment 
of lung cancer 

Information recall (measured 
using an adapted version 
of the ‘Netherlands 
Patient Information Recall 
Questionnaire’ (NPIRQ) that 
consisted of a set of five 
open-ended questions) 

Perceived 
Understandability  
Time spent on the 
website  
Satisfaction 

Cloze test 

Todd & 
Hoffman-Goetz, 
2011 

Colon cancer 
information sheet and 
accompanying Cloze 
test 

Comprehension measured 
by Cloze-test of Colon 
Cancer Information sheet 

 

Griffin et al., 
2006 

Educational brochures 
concerning various 
health subjects 

Cloze test   

Friedman & 
Hoffman-Goetz, 
2007 

Breast, prostate and 
colorectal cancer 
information from the 
web 

Cloze test   
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  Health-related 
document studied

Primary outcome 
measure comprehension

Secondary outcome 
measures

Composite measure 

Mittal et al., 
2007 

Informed consent form   Understanding score (using 
a modified MacArthur 
Competence Assessment 
Tool for Clinical Research 
(MacCAT-CR) consisting 
of four subscale scores: 
1) understanding relevant 
information (range: 0–26); 
2) appreciation of the 
applicability/significance of 
the information for one’s own 
situation (0 6); 3) reasoning 
with the information (0–8); 
and 4) expression of a 
choice (0–2)) 

Administration time 

1293. Paris et 
al., 20093 

Informed consent 
document 

Comprehension measured 
by The Questionnaire 
d’Evaluation de la 
Compréhension de 
l’information Ecritechez des 
Malades(QECIEM), consisting 
of six different domains   
Objective Comprehension 
(28 questions) Subjective 
Comprehension (12 
questions: what the 
participants think they 
understood) 

 

other measures 

Zamarian et al., 
2010 

Information about 
outcomes of 20 
unknown medications, 
presented on computer 
screen 

Framing effects (computed 
as score differences between 
complementary conditions, 
i.e. between the positive 
frame-high% condition and 
the negative frame-low% 
condition (framing effect-1), 
and between the positive 
frame-low% condition and 
the negative frame-high%  
condition (framing effect-2)) 

 

Brooke et al., 
2013 

Balance appointment 
leaflets 

Finding information (“yes”, 
“no”, or “found with difficulty”)  
Guided reproduction 
(being able to express the 
information in own words) 
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Quality Assessment
An overview of the results of the study quality assessment is presented in Table 6.

  Health-related 
document studied

Primary outcome 
measure comprehension

Secondary outcome 
measures

Wilson & 
Park, 2008. 
(subgroup 
younger and 
older adults) 

Health related 
statements 

Recognition test (participants 
had to decide if each 
statement shown was an 
unchanged version of a 
previously studied statement, 
a changed version of a 
studied statement, or entirely 
new) 

 

TABLE 6. Results of the quality assessment by study

Source Quality 
score *

Reporting External 
validity

Internal validity

Bias   Confounding Construct 
validity / 
reliability

Older adults 

Ruiz et al., 
2013 

20  1,2,3,4, 
5,6,7,8 

9,10 (11)  12,14,15 
(13) 

16,17,18  19,20,21 

Kreuter et 
al., 2010 

20  1,2,3,4, 
5,6,7,8 

9,10,11  12,14,15 
(13) 

16,17,18  19,20,21 

Walker et 
al., 2007 

20  1,2,3,4, 
5,6,7,8 

9,10,11  12,14,15 
(13) 

16,17,18  19,20,21 

Mazoret al., 
2007 

20  1,2,3,4, 
5,6,7,8 

9,10,11  12,14,15 
(13) 

16,17,18  19,20,21 

Gattellari & 
Ward, 2005 

19  1,2,3,4, 
5,6,7,8 

9,10,11  12,14,15 
(13) 

16,17,18  19,20 (21) 

Volk et al., 
2008 

19  1,2,3,4, 
5,6,7,8 

9,10,11  12,15 
(13,14) 

16,17,18  19,20,21 

Freed et al., 
2013 

18  1,2,3,4, 
5,6,8 (7) 

9,10 (11)  12,14,15 
(13) 

16,17,18  19,20,21 

Xie, 2011  18  1,2,3,4, 
5,6,7,8 

11 (9,10)  12,14,15 
(13) 

16,17,18  19,20,21 

Morrow et 
al., 2008 (1) 

18  1,2,3,4, 
5,6,7,8 

9 (10,11)  12,14,15 
(13) 

16,17,18  19,20,21 

Morrow et 
al., 2008 (2) 

18  1,2,3,4, 
5,6,7,8 

9 (10,11)  12,14,15 
(13) 

16,17,18  19,20,21 

Ilic et al., 
2008 

18  1,2,3,4, 
5,6,7,8 

10,11 (9)  12,14,15 
(13) 

16,17 (18)  19,20,21 
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Source Quality 
score *

Reporting External 
validity

Internal validity

Bias   Confounding Construct 
validity / 
reliability

Sudore et 
al., 2007 

18  1,2,3,4, 
5,6,8 (7) 

9,10,11  12,15 
(13,14) 

16,17,18  19,20,21 

Mittal et al., 
2007 

18  1,2,3,4, 
5,7,8 (6) 

9,10 (11)  12,14,15 
(13) 

16,17,18  19,20,21 

Bailey et al., 
2012 

17  1,2,3,5, 
6,7 (4,8) 

9,10,11  12,14,15 
(13) 

16,17,18  19,20 (21) 

Todd & 
Hoffman-
Goetz, 2011 

17  1,2,3,4,6,7 
(5,8) 

9,10,11  12,15 
(13,14) 

16,17,18  19,20,21 

Makoul et 
al., 2009 

17  1,2,3,4, 
6,7,8 (5) 

9,10,11  12,14 
(13,15) 

16,17,18  20,21 (19) 

Zikmund-
Fisher et al., 
2008 

17  1,2,3,4, 
5,8 (6,7) 

10,11 (9)  12,14,15 
(13) 

16,17,18   19,20,21 

Friedman & 
Hoffman-
Goetz, 2007 

17  1,2,3,4, 
6,7,8 (5) 

10 (9,11)  12,14,15 
(13) 

16,17,18   19,20,21 

McKenna & 
Scott, 2007 

17  1,2,3,4, 
6,7,8 (5) 

9,10,11  12,14,15 
(13) 

16 (17,18)  19,20,21 

Shukla et 
al., 2012 

16  1,2,3,5, 
6,7,8 (4) 

9,10,11  12 
(13,14,15) 

16,17,18  20,21 (19) 

Krieger et 
al., 2010 

16  1,2,3,4, 
6,7,8 (5) 

9,11 (10)  12,14,15 
(13) 

16,17 (18)  19,20,21 

Frosch et 
al., 2008 

16  1,2,3,4, 
5,6,7 (8) 

9,10,11  12,14,15 
(13) 

16,18 (17)  21 (19,20) 

Astley et al., 
2008 

16  1,2,3,4,5,6,7,8  9,10,11  12,15 
(13,14) 

16,17 (18)  21 (19,20) 

Griffin et al., 
2006 

16  1,2,3,4,6,7,8 
(5) 

9,10 (11)  12,14,15 
(13) 

18 (16,17)  19,20,21 

Morrow et 
al., 2005 

16  1,2,3,4,5,6,7,8  10 (9,11)  12,14,15 
(13) 

16,18 (17)  20,21 (19) 

Liu et al., 
2009 

15  1,2,3,4,6,7,8 
(5) 

10 (9,11)  12,14,15 
(13) 

18 (16,17)  19,20,21 

Paris et al., 
2009 

15  1,2,3,5,6,7 
(4,8) 

9,10 (11)  12,15 
(13,14) 

16,17 (18)  19,20,21 

Ubel et al., 
2010 

14  1,2,3,4,6,7 
(5,8) 

10 (9,11)  12,14,15 
(13) 

16,17 (18)  19,21 (20) 

Zamarian et 
al., 2010 

14  1,2,3,5,7,8 
(4,6) 

10 (9,11)  12,14,15 
(13) 

18 (16,17)  20,21 (19) 

Donelle et 
al., 2009 

14  1,2,3,4,6,7,8 
(5) 

9,10 (11)  12,15 
(13,14) 

16,17 (18)  21 (19,20) 
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Source Quality 
score *

Reporting External 
validity

Internal validity

Bias   Confounding Construct 
validity / 
reliability

Knapp et al., 
2005 (2) 

14  1,2,4,6,8 
(3,5,7) 

9,10 (11)  12,14,15 
(13) 

16,18 (17)  20,21 (19) 

Cardarelli et 
al., 2011 

13  1,2,3,4,6,7 
(5,8) 

9,10 (11)  12,15 
(13,14) 

(16,17,18)  19,20,21 

LaVallie et 
al., 2012 

12  1,2,3,4,6,7,8 
(5) 

(9,10,11)  12,15 
(13,14) 

16,18 (17)  21 (19,20) 

Donelle et 
al., 2008 

12  1,2,3,6,7 
(4,5,8) 

10 (9,11)  12,15 
(13,14) 

18 (16,17)  19,20,21 

Blanson-
Henkemans 
et al., 2008  

11  1,2,4,7,8 
(3,5,6) 

11 (9,10)  12,14,15 
(13) 

18 (16,17)  19 (20,21) 

Brooke et 
al., 2013 

9  1,2,3,6 
(4,5,7,8) 

10 (9,11)  15 
(12,13,14) 

16 (17,18)  20,21 (19) 

Younger vs. older subgroups 

Liu et al., 
2009 

16  1,2,3,4,5,6,7 
(8) 

9,10 (11)  12,14,15 
(13) 

16,17 (18)  20,21 (19) 

VanWeert et 
al., 2011 

14  1,2,3,4,6,7,8 
(5) 

(9,10,11)  12,14 
(13,15) 

16,17 (18)  19,20,21 

Wilson & 
Park, 2008  

12  1,2,4,6,7 
(3,5,8) 

10 (9,11)  12,14,15 
(13) 

(16,17,18)  19,20,21 

 

NOTE. Items in parentheses were regarded as not sufficient. See Table 2 for definitions of criteria 

numbers. * Validity scores were calculated as the sums of all items. Each item was given equal weight.
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Summary of Effects by Intervention Type
Eight studies compared using multimedia formats (addressing various senses by 
combining visual and audio information) to using single media formats (addressing 
only one sense; e.g., by using only a sound clip or only a booklet). Only one study 
found better comprehension for the multimedia format (Frosch, Legare, & Mangione, 
2008, FQ). The other studies found mixed results (Shukla, Daly, & Legutko, 2012, 
FQ) or no differences (Astley, Chew, Aylward, Molloy, & De Pasquale, 2008, FQ; 
Ilic, Egberts, McKenzie, Risbridger, & Green, 2008, HQ; Mittal et al., 2007, HQ; 
Volk et al., 2008, HQ; Xie, 2011, HQ). One study found worse comprehension for 
the multimedia format (Gattellari & Ward, 2005, HQ). Taken together, this may be 
considered weak evidence for the absence of effects on comprehension between 
using single and multimedia formats.

Eight studies assessed the possible effect of different ways of presenting information 
within one medium, that is, using graphical formats, pictures, and different forms 
of textual design. Three studies assessed the added value of graphical formats 
(Donelle, Hoffman-Goetz, Gatobu, & Arocha, 2009, MQ; Ruiz et al., 2013, HQ; 
Zikmund-Fisher, Fagerlin, Roberts, Derry, and Ubel, 2008, FQ). Only in the study 
of Zikmund-Fisher and colleagues (2008), a limited effect of pictographs compared 
to other graphical formats was found. In the study of Ruiz and colleagues (2013), 
recall decreased when risk information was presented in numerical formats with 
icon arrays compared to numerical formats without icon arrays; no differences 
were found in understanding. Donelle and colleagues (2009) found no differences 
in understanding between text-only and graphical formats. Thus, the evidence 
regarding the effectiveness of graphical formats in improving comprehensibility is 
inconsistent.

Four studies assessed the added value of pictures (Cardarelli et al., 2011, MQ; 
Knapp, Raynor, Jebar, & Price, 2005, MQ; Liu, Kemper, & McDowd, 2009, FQ; Van 
Weert et al., 2011, MQ). Three studies compared texts with and without pictures. Two 
studies found effects of adding pictures on the correct identification of medications 
(Cardarelli et al., 2011) and recall and perceived understandability of a website (Van 
Weert et al., 2011). However, Liu, Kemper, and McDowd (2009) found no differences 
in comprehension between texts with and without illustrations. Finally, Knapp 
and colleagues (2005) compared pictures of different sizes. All in all, the level of 
evidence regarding the effectiveness of pictures for improving comprehensibility is 
inconsistent.
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One study focused on another textual design feature, namely, ordering principles 
combined with extra (context) information in medication risk information. Ubel and 
colleagues (2010, MQ) showed that the order in which information is presented 
matters, but only if no context information about competing health risks is provided. 
There is inconclusive evidence for a possible influence of the order in which 
information is presented.

Eight studies assessed the possible effects of changing different linguistic 
characteristics, that is, simplifying language, or changing other linguistic 
characteristics (e.g., translation into one’s first language). Five studies focused 
on the effects of simplifying language (sometimes assessed with a grade-based 
readability formula) on comprehensibility and examined whether presenting readers 
with documents that differed in readability according to the outcomes of formulas 
like the Flesch reading ease (RE; Kincaid, Fishburne, Rogers, & Chissom, 1975) 
actually resulted in different scores for comprehensibility. Three of these studies 
specifically examined whether simplifying language improved comprehensibility. 
Two studies found higher comprehension for the simplified versions (Shukla et al., 
2012, FQ; Van Weert et al., 2011, MQ), whereas one study found no differences (Paris 
et al., 2010, FQ). Two studies examined whether original documents that differed in 
readability scores as calculated with the Flesch RE formula (Liu, Kemper, & Bovaird, 
2009, FQ) or with the Simple Measure of Gobbledygook (SMOG) formula (Friedman 
& Hoffman-Goetz, 2007, FQ) also differed in comprehensibility. Liu, Kemper, and 
Bovaird (2009, FQ) found that improved readability according to Flesch RE did not 
affect comprehension for older adults with larger working memories, but older adults 
with smaller working memories had even more difficulty understanding the texts 
with higher readability scores according to Flesch RE1. In the study of Friedman and 
Hoffman-Goetz (2007, FQ) on comprehension of Web texts with information on three 
topics, differences in comprehension scores between texts with different complexity 
levels were only significant for information on one of the topics. All in all, evidence 
for the effectiveness of simplifying language is inconsistent. Furthermore, it remains 
unclear how exactly in these five studies the intended linguistic simplification of 
health-related documents was achieved.

Three studies examined the effectiveness of other linguistic characteristics: the effect 
of different types of metaphors for explaining the concept of randomization in clinical 
cancer trials (Krieger, Parrott, & Nussbaum, 2010, FQ), the effect of an information 
sheet in Chinese immigrant women’s first (Chinese) or second (English) language 
(Todd & Hoffman-Goetz, 2011, FQ), and the difference in comprehension between 
common (familiar) and uncommon (unfamiliar) cancer prevention information 
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(Donelle, Arocha, & Hoffman-Goetz, 2008, MQ)2. No differences in comprehension 
were found among the three randomization messages (Krieger et al., 2010). Chinese 
immigrant women performed significantly better with information offered in their 
first language compared to their second language (Todd & Hoffman-Goetz, 2011). 
Donelle and colleagues (2008) found better comprehension for common cancer 
prevention information. Taken together, the evidence for effective interventions on 
linguistic characteristics of health-related documents to improve comprehensibility 
is inconsistent.

Six studies assessed the possible effects of multiple-feature revisions. Five studies 
reported on multiple-feature document revisions that included revisions of textual 
design and linguistic characteristics (Brooke, Herbert, Isherwood, Knapp, & Raynor, 
2013, PQ; Freed et al., 2013, HQ; McKenna & Scott, 2007, FQ; Morrow et al., 2005, 
FQ; Sudore et al., 2007, HQ). Two studies found evidence for the effectiveness of 
such a revision (Freed et al., 2013; McKenna & Scott, 2007), two studies found 
mixed results (Brooke et al., 2013; Morrow et al., 2005), and one study found no 
differences in comprehension between the original and revised documents (Sudore 
et al., 2007). The final study, by Bailey, Sarkar, Chen, Schillinger, and Wolf (2012, 
FQ), studied the effects of medication instructions in which health literacy best 
practices were followed (e.g., grounding medication-taking time to four distinct time 
periods, using simpler terms). These researchers found higher comprehension for 
instructions with these multiple-feature revisions of linguistic characteristics. Taken 
together, these studies provide weak evidence for the effectiveness of multiple-
feature revisions based on content and design principles.

We identified five studies that focused on the design of informational content of 
health-related documents by examining the effects of different ways of framing the 
message or the effects of narrative formats. Framing refers to the way messages are 
worded without changing the content and includes the use of positive or negative 
language and also the use of gain or loss frames, in which the focus lies either 
on the positive effects of behaving according to the advice in the message (gain 
frame) or on the negative effects of not adhering to the advice (loss frame). Three 
studies compared the effects of positive and negative framing of health information. 
Two studies found that positive or negative language can influence comprehension 
(Wilson & Park, 2008, PQ; Zamarian, Benke, Buchler, Wenter, & Delazer, 2010, 
MQ), whereas one study found no differences in knowledge increases between a 
positively framed and a negatively framed text (Makoul et al., 2009, FQ). Together, 
these studies provide inconclusive evidence of effects on comprehension.
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Two studies assessed the effectiveness of using narrative formats. Kreuter and 
colleagues (2010, HQ) presented African American women with a video with 11 key 
messages about breast cancer risk in informational versus narrative format. Their 
narrative video was more effective with regard to the recall of relevant information 3 
and 6 months after watching the video. Mazor and colleagues (2007, HQ) presented 
middle-aged and older patients on anticoagulation medication with a video in three 
different formats: narrative information, statistical information, or a combination 
of both narrative and statistical information. Patients who viewed a version with 
narrative information (either narrative only or narrative combined with statistical 
information) showed greater knowledge gains compared to patients who viewed 
a version with only statistical information. Taken together these studies provide 
moderate evidence for the added value of a narrative format.

Five studies examined other features of health-related documents or context 
factors that were difficult to classify. Xie (2011, HQ) studied the effect of different 
information presentation channels of an online tutorial. In addition, she looked at 
whether older adults benefited more from a collaborative learning method compared 
to an individualistic learning method. No differences in effectiveness were found. 
Henkemans and colleagues (2008, PQ) assessed the effectiveness of two different 
types of diabetes self-care computer assistants. They did not find differences in 
knowledge increase between the two conditions. With regard to task performance 
(speed and accuracy), participants using the adaptive assistant were faster and made 
less errors. The level of evidence for the effectiveness of both learning method and 
type of computer assistant is inconclusive. Zikmund-Fisher and colleagues (2008, 
FQ) looked at different types of descriptions of medication risk, and LaVallie, Wolf, 
Jacobsen, Sprague, and Buchwald (2012, MQ) studied different treatment benefit 
descriptions. They found differences in comprehension for different descriptions 
of risk and benefits, but because of the differences between descriptions in these 
two studies, the level of evidence for the effectiveness of descriptions of numerical 
information is inconclusive (see Table 5).

Two studies focused on the effectiveness of providing an external aid for reading 
and understanding health-related information. Morrow and colleagues (2008, 
HQ) found that their older participants were more accurate and efficient when 
they used an external aid in a role-play task on medication management. Walker 
and colleagues (2007, HQ) found no significant difference in knowledge increase 
between participants with rheumatoid arthritis who received a booklet with or 
without a pictorial mind map. All in all, the level of evidence for the effectiveness of 
external aids is inconsistent.



60 ◊ CHAPTER 2

Health Literacy Subgroups
Eighteen out of 38 studies examined whether there was a main effect of (health) 
literacy, numeracy, education level, or cognitive measures on comprehension of 
health-related documents. Thirteen of these 18 studies reported that lower scores 
on (health) literacy, numeracy, education, or cognitive abilities were associated with 
lower levels of comprehension of health-related documents. In the remaining five 
studies, possible differences in comprehension scores did not reach significance. 
Six studies also examined whether there was an interaction between level of health 
literacy (or other cognitive measures) and type of intervention on the comprehension 
scores of older adults (Bailey et al., 2012; Gattellari & Ward, 2005; Liu, Kemper, & 
Bovaird, 2009; Paris et al., 2010; Volk et al., 2008; Zamarian et al., 2010). Only two 
studies found such an interaction effect, for cognitive measures in general (Zamarian 
et al., 2010) and for working memory and verbal ability (Liu, Kemper, & Bovaird, 
2009). Liu, Kemper, and Bovaird (2009) found that readability levels of health texts 
measured by Flesch RE had no effect on comprehension for older adults with larger 
working memories, although older adults with smaller working memories had more 
difficulty understanding texts in which readability measured by Flesch RE was lower. 
Zamarian and colleagues (2010) found stronger framing effects for older adults with 
poorer cognitive performance.

Discussion

The present study is the first to systematically review the evidence for the 
effectiveness of interventions aimed at improving the comprehensibility of health-
related documents for older adults, paying special attention to effects of health 
literacy. Unlike earlier reviews in the general population (e.g., Berkman et al., 2011; 
Sheridan et al., 2011), we did not find consistent evidence for the effectiveness of 
interventions manipulating features and formats of health-related documents that 
aim to enhance comprehensibility in older adults. However, two sets of interventions 
were identified that seem to hold some promise for enhancing the comprehensibility 
of health-related documents for older adults: multiple-feature revisions and the use 
of narrative formats.

The studies in this review provide weak evidence for the effectiveness of such 
multiple-feature revisions. However, it is hard to draw specific conclusions on the 
particular features that may contribute to comprehensibility, precisely because 
of the multiplicity of features targeted in these revisions. Moreover, because the 
application of recommendations found in the health literacy literature mostly results 
in such multiple-feature revisions, it is remarkable that the studies in our review fall 
short of providing strong evidence for these interventions.
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This review provides moderate evidence of the benefits of using a narrative format in 
health-related documents, with the two studies that we found on narratives (Kreuter 
et al., 2010; Mazor et al., 2007) both reporting benefits for narrative video formats. 
These positive results are confirmed in studies inside as well as outside the field of 
health communication (e.g., Graesser & Ottati, 1996; Thompson & Kreuter, 2013). 
The effectiveness of narratives in enhancing the comprehensibility of health-related 
documents may be due to their recognizable format. Narrative communication is a 
mode of interaction people use frequently in their daily lives. Story structures are very 
familiar and may therefore be easier to process compared to the structure of a less 
familiar type of text, such as a patient information leaflet. Narrative forms of health-
related documents may hence place lower demands on processing capacities 
and be easier to process (Hinyard & Kreuter, 2007). Furthermore, interventions 
that include narrative formats may increase personal involvement and thereby 
enhance motivation and engagement for processing health-related documents 
(Hinyard & Kreuter, 2007). It is important to note that both narrative interventions 
included video formats, which introduces the possibility that the positive effect of 
these interventions was due to the specific combination of video and narrative. The 
effects of using only narratives in this target group thus deserve additional study.

One other point to note is that we found some weak evidence for the ineffectiveness 
of multimedia formats in health documents compared to a single media format. This 
finding highlights the importance of theories of multimedia understanding, which 
posit that understanding multimedia requires integrative information processing 
from different sensory modalities (Mayer, 2005). Older adults may have trouble 
with this kind of processing, as both a decline in processing capacity and sensory 
deficits presumably influence the integration of information. Evidently it is necessary 
to incorporate instructional theories such as cognitive load theory and cognitive 
theory of multimedia learning in designing optimal multimedia health-related 
documents for older adults. This may be accomplished by mapping “age-related 
cognitive declines on the potentially compensatory strategies offered by existing 
instructional theories” (Van Gerven, Paas, & Tabbers, 2006, p. 149; see also Paas, 
Van Gerven, & Tabbers, 2005; Watkins & Xie, 2014; Wolfson & Kraiger, 2014). Only 
two out of six studies on multimedia in this review referred to multimedia theories. 
Mittal and colleagues (2007) implicitly referred to the modality effect when they 
expected greater understanding for “simultaneous presentation of visual and verbal 
information,” including voice narration and video, whereas Xie (2011) explicitly 
referred to the redundancy effect when she hypothesized a learning decrease when 
“identical information is presented in multiple media forms.”
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Evidence for the effectiveness of all other interventions turned out to be either 
inconsistent or inconclusive. This finding seems to stand in contrast to earlier reviews 
(e.g., Sheridan et al., 2011) that did find consistent evidence for interventions such 
as the revision of several discrete design features. There are at least three possible 
reasons for this discrepancy. First, the more recent studies that were sampled in the 
current review may simply have been less positive about the various interventions. 
Second, the studies that were included in our review specifically focused on older 
adults, which is different from the more general review by Sheridan and colleagues 
(2011). In addition, part of the studies in our review used different interventions 
from those included in the Sheridan and colleagues review. For instance, Sheridan 
and colleagues did not include studies on framing, narrative versus informational 
formats, and external aids. And third, in our current systematic review, we applied 
a rather strict analysis of the levels of evidence for a given intervention, in which we 
only considered evidence consistent and sufficient if multiple fair- to high-quality 
studies showed proof for the effectiveness of design features and formats. In the 
Sheridan and colleagues review, it was relatively often the case that evidence was 
regarded as positive if a single study—and thus with only a single operationalization 
of a given factor—showed a positive effect. However, Sheridan and colleagues also 
concluded that it is precisely the heterogeneity of studies in terms of operationalization 
that hinders the generalizability of findings and strength of evidence. We agree 
with this conclusion, and thus we would like to stress the importance of (a) using 
standardized research methodologies (e.g., standardized and sensitive measures of 
comprehension) and (b) conducting replications in intervention studies on health-
related documents. Furthermore, the limited and inconsistent evidence in this review 
shows that designers of health-related documents for older adults should be on 
their guard when they apply general design principles, whether or not it is claimed 
that these principles were tested in empirical studies in the target group. Finally, this 
shows the importance of the role of theory in guiding intervention studies that are 
appropriate for the target group of older adults (e.g., integrating theories on cognitive 
aging and multimedia and text comprehension into intervention development; see, 
e.g., Johnson, 2003).

Only a relatively small proportion of studies explicitly examined whether the 
effectiveness of interventions differed between participants with different levels 
of health literacy, education, or cognitive capabilities. Additional research is thus 
needed to determine which measures are effective at improving health documents, 
especially in elderly people with poor health literacy.
Strengths and Limitations
This is the first systematic review focusing on the effectiveness of interventions 
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aiming to improve the comprehensibility of health-related documents in older 
adults. Strengths of this review are (a) the broad range of intervention topics that 
were investigated, (b) the broad selection of comprehensibility outcome measures 
that were considered, (c) the focus on the older population, and (d) the strict levels 
of evidence assessment by multiple reviewers. It should be noted that our review 
also has limitations. First, only studies from 2005 onward were included, which 
might have led us to miss important earlier studies. However, research on this topic 
has gained interest relatively recently, making this rather unlikely. Moreover, we 
did a quick scan of <2005 references of the included studies. Articles found from 
these references did not alter our conclusions. Second, we were unable to make 
a quantitative summary of effects, which makes it difficult to get a complete and 
objective overview of effects.

Implications
Because of their specific characteristics, the use of narrative formats seems to be 
a promising strategy, especially for older adults with limited levels of health literacy. 
Because our review included only two studies on the effects of narratives in health 
communication targeted at older people, more research is warranted to determine 
whether and how the use of narrative formats in health-related documents may 
contribute to comprehensibility, especially in older adults with limited health literacy.
Furthermore, research should further explore the effectiveness of multiple-feature 
revisions for older adults. Although these interventions are widespread, our review 
only provided weak evidence for the effectiveness of these interventions in older 
adults. Therefore, more systematic research is needed to determine exactly which 
features contribute to comprehensibility and which effects may be expected in 
which combinations with other features.

Our results underline that practitioners and designers of health-related documents 
for older adults should be cautious in applying interventions that have proven 
successful in general populations, because these will not necessarily be beneficial 
for older adults.

Conclusion

Our review shows that evidence for interventions aiming to improve the 
comprehensibility of health-related documents for older adults with different levels 
of health literacy is limited. However, narratives and multiple-feature revisions are 
promising. These may provide good routes to improving the health of older adults. 
In addition, more research is needed to analyze the effectiveness of their separate 
components, especially for this particular population.
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Notes
1. The authors explained this counterintuitive finding by stating that texts with higher 
readability scores according to Flesch RE (shorter words and sentences) may have 
suffered from decreased textual cohesion, making it more difficult for older adults 
with smaller working memories to integrate the information content.
2. “Common information included material that was widely publicized, easily 
accessible, and that replicated general CCS [Canadian Cancer Society] introductory 
information available for all cancer types” (Donelle et al., 2008, p. 2).
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Appendix: Table A1 - Summary of the included intervention studies

This table is presented in landscape on the following pages. 
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Older adults - choice of medium Older adults - choice of medium

Volk et al., 2008 19 Male primary care 
patients from two clinical 
sites, one characterized 
as serving patients 
with low health literacy 
(n=149) and the second 
as serving patients with 
high health literacy 
(n=301), (United States, 
n=450, randomized, 
mean age 55.6-56.5, age 
range 50-70)

Literacy:

33% of participants were from low 
literacy site

Decision aid on prostate 
cancer screening

1. multimedia computer-based and enter-
tainment based decision aid   
2. audio booklet 
[choice of medium]

Overall effects:  
Subjects from both sites had significant improve-
ments in knowledge (regardless of the decision aid 
they received) 
No significant differences between the aids in 
subjects’ knowledge gains (no means or statistics 
reported) 
Posttest – Pretest 
Scale: 0-10

Overall, subjects from the low-literacy site 
had lower posttest knowledge scores than 
did subjects from the high-literacy site (no 
statistics reported) 

Interaction not significant

Gattellari & 
Ward, 2005

19 Men without a history of 
prostate cancer and fluent 
in English, selected from 
29 contiguous postcodes 
in Sydney (Australia, 
n=421, randomized, 
mean age 58.1, age range 
50-70)

Educational level: 15.4% did not attain 
a school certificate, 47% had a school 
certificate or equivalent, 38.5% had a 
university degree

Information about prostate 
cancer

1. leaflet   
2. video  
3. evidence-based booklet 
[choice of medium]

Overall effects: Increased knowledge for all three 
formats: 
1. 30.1% (95% CI 27.5-32.7) to 42.2% (95% CI 
39.4-45.0) 
2. 28.7% (95% CI 26.1-31.2) to 45.8% (95% CI 
42.7-48.8) 
3. 29.8% (95% CI 27.0-32.6) to 57.2% (95% CI 
53.5-60.8) 
Post-test knowledge scores were significantly 
different between groups with higher knowledge 
at post-test for the booklet compared to the video 
and leaflet (, p<0.001); no significant differences at 
post-test between video and leaflet(p=0.25) 
Pretest – Posttest Scale: 0-14/14 * 100%

Impact of information was not modified by 
patient education (F 4,396=2.05)(P=0.09)

Interaction not significant

Xie, 2011 18 Adults aged 60 and 
above recruited in The 
Hyattsville Branch Library 
in Prince George’s 
County, Maryland and 
other local organizations 
(USA, n=124, rand-
omized, mean age 68.15)

Cognitive measures: (working memory, 
processing speed, and reasoning) Educa-
tional level: 58.9% at least some college 
or associates degree

Online tutorial evaluating 
internet health information

1. visual only 

2. visual +audio

[choice of medium]

Overall effects: Improved e-health literacy efficacy, 
perceived usefulness of e-health literacy skills, 
and e-health literacy skills across both conditions 
(p<0.001 in all three cases)  
No significant differences between conditions (no 
means reported) 
Pretest and Posttest: time of measurement as 
within-subjects variable

No effects of cognitive abilities and educa-
tional level reported

Ilic et al., 2008 18 Men aged over 45 years 
who had not previously 
been tested for prostate 
cancer (recruited via 
newspaper and radio 
advertisement) (Australia, 
n =161 -156 followed up, 
randomized, mean age 
55.1-58.7)

Educational level:

52.0, 52.7 and 58.9% completed second-
ary education, 44.0, 47.3 and 41.1% 
completed tertiary education 

Information about prostate 
cancer

1. video 

2. internet (website)

3. pamphlet

[choice of medium]

Overall effects: No significant differences in knowl-
edge between the three groups post-intervention 
1. 44.91% (sd=23.50) 
2. 37.78 % (sd=27.10) 
3. 28.64% (sd=10.80) 
Pretest and Posttest Scale: 0-5/5 *100%

Not reported

Mittal et al., 
2007

18 Consecutively referred 
patients with possible 
or probable mild Alzhei-
mer’s Disease or Mild 
Cognitive Impairment 
who were receiving care 
(USA, n=35, randomized, 
mean age 73.9-77.5)

Educational level: 

mean education was 14.5 (3.3) years

Cognitive measures: 

evaluated with the Repeatable Battery for 
the Assessment of Neuropsychological 
Status (RBANS)

Informed consent form 1. PowerPoint 

2. written form

[choice of medium]

Overall effects: Main effect for trial: mean increase 
in understanding at trial 2: 3.2 (95% CI:2.2-4.1); 
F[1,33] = 42.67, p<0.001 
No significant differences in increase of level of 
understanding among those in the PowerPoint 
group and the written material group (p=0.467) 
1. 2.0 (95% CI -2.3-6.2) 
2. 1.0 (95% CI -3.2-5.3),  
No significant interaction of medium group and 
trial (F[1,33] = 0.88, p=0.356) 
Posttest (trial 2) – Pretest (trial 1) Scale: 0-42

No effects of education on understanding

Total RBANS scores contributed significantly 
to the repeated measures analysis of covari-
ance for understanding scores (F[1,32]=7.17, 
p=0.012)

No interaction reported

TABLE A1. Summary of the included intervention studies 
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Older adults - choice of medium Older adults - choice of medium

Volk et al., 2008 19 Male primary care 
patients from two clinical 
sites, one characterized 
as serving patients 
with low health literacy 
(n=149) and the second 
as serving patients with 
high health literacy 
(n=301), (United States, 
n=450, randomized, 
mean age 55.6-56.5, age 
range 50-70)

Literacy:

33% of participants were from low 
literacy site

Decision aid on prostate 
cancer screening

1. multimedia computer-based and enter-
tainment based decision aid   
2. audio booklet 
[choice of medium]

Overall effects:  
Subjects from both sites had significant improve-
ments in knowledge (regardless of the decision aid 
they received) 
No significant differences between the aids in 
subjects’ knowledge gains (no means or statistics 
reported) 
Posttest – Pretest 
Scale: 0-10

Overall, subjects from the low-literacy site 
had lower posttest knowledge scores than 
did subjects from the high-literacy site (no 
statistics reported) 

Interaction not significant

Gattellari & 
Ward, 2005

19 Men without a history of 
prostate cancer and fluent 
in English, selected from 
29 contiguous postcodes 
in Sydney (Australia, 
n=421, randomized, 
mean age 58.1, age range 
50-70)

Educational level: 15.4% did not attain 
a school certificate, 47% had a school 
certificate or equivalent, 38.5% had a 
university degree

Information about prostate 
cancer

1. leaflet   
2. video  
3. evidence-based booklet 
[choice of medium]

Overall effects: Increased knowledge for all three 
formats: 
1. 30.1% (95% CI 27.5-32.7) to 42.2% (95% CI 
39.4-45.0) 
2. 28.7% (95% CI 26.1-31.2) to 45.8% (95% CI 
42.7-48.8) 
3. 29.8% (95% CI 27.0-32.6) to 57.2% (95% CI 
53.5-60.8) 
Post-test knowledge scores were significantly 
different between groups with higher knowledge 
at post-test for the booklet compared to the video 
and leaflet (, p<0.001); no significant differences at 
post-test between video and leaflet(p=0.25) 
Pretest – Posttest Scale: 0-14/14 * 100%

Impact of information was not modified by 
patient education (F 4,396=2.05)(P=0.09)

Interaction not significant

Xie, 2011 18 Adults aged 60 and 
above recruited in The 
Hyattsville Branch Library 
in Prince George’s 
County, Maryland and 
other local organizations 
(USA, n=124, rand-
omized, mean age 68.15)

Cognitive measures: (working memory, 
processing speed, and reasoning) Educa-
tional level: 58.9% at least some college 
or associates degree

Online tutorial evaluating 
internet health information

1. visual only 

2. visual +audio

[choice of medium]

Overall effects: Improved e-health literacy efficacy, 
perceived usefulness of e-health literacy skills, 
and e-health literacy skills across both conditions 
(p<0.001 in all three cases)  
No significant differences between conditions (no 
means reported) 
Pretest and Posttest: time of measurement as 
within-subjects variable

No effects of cognitive abilities and educa-
tional level reported

Ilic et al., 2008 18 Men aged over 45 years 
who had not previously 
been tested for prostate 
cancer (recruited via 
newspaper and radio 
advertisement) (Australia, 
n =161 -156 followed up, 
randomized, mean age 
55.1-58.7)

Educational level:

52.0, 52.7 and 58.9% completed second-
ary education, 44.0, 47.3 and 41.1% 
completed tertiary education 

Information about prostate 
cancer

1. video 

2. internet (website)

3. pamphlet

[choice of medium]

Overall effects: No significant differences in knowl-
edge between the three groups post-intervention 
1. 44.91% (sd=23.50) 
2. 37.78 % (sd=27.10) 
3. 28.64% (sd=10.80) 
Pretest and Posttest Scale: 0-5/5 *100%

Not reported

Mittal et al., 
2007

18 Consecutively referred 
patients with possible 
or probable mild Alzhei-
mer’s Disease or Mild 
Cognitive Impairment 
who were receiving care 
(USA, n=35, randomized, 
mean age 73.9-77.5)

Educational level: 

mean education was 14.5 (3.3) years

Cognitive measures: 

evaluated with the Repeatable Battery for 
the Assessment of Neuropsychological 
Status (RBANS)

Informed consent form 1. PowerPoint 

2. written form

[choice of medium]

Overall effects: Main effect for trial: mean increase 
in understanding at trial 2: 3.2 (95% CI:2.2-4.1); 
F[1,33] = 42.67, p<0.001 
No significant differences in increase of level of 
understanding among those in the PowerPoint 
group and the written material group (p=0.467) 
1. 2.0 (95% CI -2.3-6.2) 
2. 1.0 (95% CI -3.2-5.3),  
No significant interaction of medium group and 
trial (F[1,33] = 0.88, p=0.356) 
Posttest (trial 2) – Pretest (trial 1) Scale: 0-42

No effects of education on understanding

Total RBANS scores contributed significantly 
to the repeated measures analysis of covari-
ance for understanding scores (F[1,32]=7.17, 
p=0.012)

No interaction reported

on health related documents, including the effect of health literacy 
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Shukla et al., 
2012

16 Patients at the Veterans 
Affairs Boston Healthcare 
System being considered 
for cataract surgery 
in the Department of 
Ophthalmology (USA, 
n=100, randomized, 
mean age 74) 

Educational level: mean level of

education 1.32 in Group 1, 1.9 in Group 
2, 1.12 in Group 3, and 1. 5 in Group 4, 
which was between high school and some 
college in all groups

Informed consent descrip-
tions of cataract surgery

1. verbal info alone 

2. info sheet (2nd grade)

3. info sheet (8th grade) 

4. DVD

[choice of medium]

Overall effects: Patients that received verbal info 
and 2nd grade info sheet or verbal info and a DVD 
both scored significantly higher (p=.000) than 
patients that received verbal info alone or verbal 
info and an 8th grade info sheet 
1. 7.68±2.80 
2. 10.8±1.29 
3. 9.08±1.60 
4. 10.56±1.44 
There was no statistically significant difference 
between 2nd grade info sheet and DVD or between 
verbal info alone and 8th grade info sheet (both 
p>.05) 
Posttest only Scale: 0-12

Not reported

Frosch et al., 
2008

16 Adults from primary care 
practices in the  Los 
Angeles area (USA, 
n=207, sequential quasi-
experimental, mean age 
60.8-61.7)

Educational level: 

25.5% and 35.3% had 8th grade or less; 
46.7% and 42.2% had a high school 
grade; 22.3% and 20.5% had a college 
grade and 5.3% and 2.0% had a gradu-
ate degree 

Information about prostate 
or colon cancer

1. brochure 

2. video decision aid

[choice of medium]

Overall effects: Participants who reviewed a video 
decision aid had significantly higher knowledge 
about prostate (PC; F(1,82) = 9.36, p=0.003) or 
colon cancer (CC; F(1,120) =11.22, p=0.001) 
screening compared to participants who reviewed 
a brochure 
1. (CC): 18% correct 
2. (CC): 30% correct 
1. (PC English): 37% correct 
2. (PC English): 58% correct 
1. (PC Spanish): 46% correct 
2. (PC Spanish): 59% correct 
Posttest only Scale: 0-100% (percentage questions 
correct) 

Not reported

Astley et al., 
2008

16 Patients at Cardiac Care 
Unit at Flinders Medical 
Centre in Adelaide, being 
referred for inpatient 
coronary angiography 
(Australia, n=99, rand-
omized, mean age 64, 
IQR 56.72)

Educational level: The median length of 
education was between 9 and 12 years

Information about coronary 
angiography, delivered as 
part of the informed consent 
procedure

1. verbal 

2. written (pamphlet) 

3. audiovisual (video)

[choice of medium]

Overall effects: Information technique had no effect 
on recall of risks at any of the three time points, 
p=0.2, p=0.9, p=0.5 respectively 
1. 3.5 (2,5), 3 (2,5), 3 (1,4) 
2. 4 (3,5), 3 (2,5), 2, (1,3) 
3. 4 (3,6), 3 (2,5), 3 (2,4) 
Posttest at three time points: post-consent, post-
procedure and at 30 days Scale: 0-12

Not reported

Older adults - graphical formats Older adults - graphical formats

Ruiz et al., 2013 20 Male outpatient veterans 
with intermediate or high 
cardiovascular risk (USA, 
n=120, randomized, 
mean age 61)

Health literacy (Newest Vital Sign): 63% 
inadequate health literacy, 37% adequate 
health literacy

Numeracy (Objective numeracy scale)

Graphical literacy

Multimedia computer-based 
tutorial about cardiovas-
cular risk

1. numeric text format (percentages)

2. numeric text format (frequencies) 

3. numeric text format + pictogram format

 (frequencies with icon arrays)

 [graphical formats]

Overall effects: No differences in understanding at 
T1 (p=0.31) and recall at T3 (p=0.10)  
Accuracy inferior with frequencies with icon arrays 
than percentages or frequencies at T2 (p≤0.001) 
Understanding T1:  
1. 2.62±1.46 
2. 2.95±1.31 
3. 2.45±1.66 
Recall T2: 
1. 2.57±1.73 
2. 2.80±1.41 
3. 0.92±1.07 
Recall T3:  
1. 0.87±0.87 
2. 1.32±0.99 
3. 0.95±1.10 
Posttest (T1: understanding immediately, T2: 
short-term recall 20 minutes post-intervention and 
T3: long-term recall 2 weeks post-intervention) 
Scale: 0-5

Better performance with adequate health 
literacy compared to inadequate health 
literacy on T3 (p=.001) but not T1 (p=.12) or 
T2 (p=.12)

Better performance with high objective 
numeracy compared to low objective nu-
meracy at T1 (p=.02), but not at T2 (p=.05) 
or T3 (p=.07)

Better performance with high graphical 
literacy compared to low graphical literacy at 
T1 (p=.004), T2 (p=.02) and T3 (p=.001)

No interaction reported
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 Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Shukla et al., 
2012

16 Patients at the Veterans 
Affairs Boston Healthcare 
System being considered 
for cataract surgery 
in the Department of 
Ophthalmology (USA, 
n=100, randomized, 
mean age 74) 

Educational level: mean level of

education 1.32 in Group 1, 1.9 in Group 
2, 1.12 in Group 3, and 1. 5 in Group 4, 
which was between high school and some 
college in all groups

Informed consent descrip-
tions of cataract surgery

1. verbal info alone 

2. info sheet (2nd grade)

3. info sheet (8th grade) 

4. DVD

[choice of medium]

Overall effects: Patients that received verbal info 
and 2nd grade info sheet or verbal info and a DVD 
both scored significantly higher (p=.000) than 
patients that received verbal info alone or verbal 
info and an 8th grade info sheet 
1. 7.68±2.80 
2. 10.8±1.29 
3. 9.08±1.60 
4. 10.56±1.44 
There was no statistically significant difference 
between 2nd grade info sheet and DVD or between 
verbal info alone and 8th grade info sheet (both 
p>.05) 
Posttest only Scale: 0-12

Not reported

Frosch et al., 
2008

16 Adults from primary care 
practices in the  Los 
Angeles area (USA, 
n=207, sequential quasi-
experimental, mean age 
60.8-61.7)

Educational level: 

25.5% and 35.3% had 8th grade or less; 
46.7% and 42.2% had a high school 
grade; 22.3% and 20.5% had a college 
grade and 5.3% and 2.0% had a gradu-
ate degree 

Information about prostate 
or colon cancer

1. brochure 

2. video decision aid

[choice of medium]

Overall effects: Participants who reviewed a video 
decision aid had significantly higher knowledge 
about prostate (PC; F(1,82) = 9.36, p=0.003) or 
colon cancer (CC; F(1,120) =11.22, p=0.001) 
screening compared to participants who reviewed 
a brochure 
1. (CC): 18% correct 
2. (CC): 30% correct 
1. (PC English): 37% correct 
2. (PC English): 58% correct 
1. (PC Spanish): 46% correct 
2. (PC Spanish): 59% correct 
Posttest only Scale: 0-100% (percentage questions 
correct) 

Not reported

Astley et al., 
2008

16 Patients at Cardiac Care 
Unit at Flinders Medical 
Centre in Adelaide, being 
referred for inpatient 
coronary angiography 
(Australia, n=99, rand-
omized, mean age 64, 
IQR 56.72)

Educational level: The median length of 
education was between 9 and 12 years

Information about coronary 
angiography, delivered as 
part of the informed consent 
procedure

1. verbal 

2. written (pamphlet) 

3. audiovisual (video)

[choice of medium]

Overall effects: Information technique had no effect 
on recall of risks at any of the three time points, 
p=0.2, p=0.9, p=0.5 respectively 
1. 3.5 (2,5), 3 (2,5), 3 (1,4) 
2. 4 (3,5), 3 (2,5), 2, (1,3) 
3. 4 (3,6), 3 (2,5), 3 (2,4) 
Posttest at three time points: post-consent, post-
procedure and at 30 days Scale: 0-12

Not reported

Older adults - graphical formats Older adults - graphical formats

Ruiz et al., 2013 20 Male outpatient veterans 
with intermediate or high 
cardiovascular risk (USA, 
n=120, randomized, 
mean age 61)

Health literacy (Newest Vital Sign): 63% 
inadequate health literacy, 37% adequate 
health literacy

Numeracy (Objective numeracy scale)

Graphical literacy

Multimedia computer-based 
tutorial about cardiovas-
cular risk

1. numeric text format (percentages)

2. numeric text format (frequencies) 

3. numeric text format + pictogram format

 (frequencies with icon arrays)

 [graphical formats]

Overall effects: No differences in understanding at 
T1 (p=0.31) and recall at T3 (p=0.10)  
Accuracy inferior with frequencies with icon arrays 
than percentages or frequencies at T2 (p≤0.001) 
Understanding T1:  
1. 2.62±1.46 
2. 2.95±1.31 
3. 2.45±1.66 
Recall T2: 
1. 2.57±1.73 
2. 2.80±1.41 
3. 0.92±1.07 
Recall T3:  
1. 0.87±0.87 
2. 1.32±0.99 
3. 0.95±1.10 
Posttest (T1: understanding immediately, T2: 
short-term recall 20 minutes post-intervention and 
T3: long-term recall 2 weeks post-intervention) 
Scale: 0-5

Better performance with adequate health 
literacy compared to inadequate health 
literacy on T3 (p=.001) but not T1 (p=.12) or 
T2 (p=.12)

Better performance with high objective 
numeracy compared to low objective nu-
meracy at T1 (p=.02), but not at T2 (p=.05) 
or T3 (p=.07)

Better performance with high graphical 
literacy compared to low graphical literacy at 
T1 (p=.004), T2 (p=.02) and T3 (p=.001)

No interaction reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Zikmund-Fisher 
et al., 2008

17 Adults from two large 
U.S. healthcare organiza-
tions in two different 
states (USA, n=631, 
randomized, mean 
age 59)

Numeracy (Subjective Numeracy Scale): 
relatively high levels of numeracy (M=4.5 
on the 1-6 scale, SD=0.95)

Medication information 
about risks and benefits

1. numeric text format 

2. pictogram text format

[graphical formats]

Overall effects: Mild main effect of pictographs with 
higher knowledge observed for pictograph formats 
(p=0.064) 
1. (total risk): 3.16  
1. (incremental risk): 2.49 
2. (total risk): 2.99  
2. (incremental risk): 3.11 
Posttest only Scale: 0-4

Lower numeracy scores strongly predicted 
worse knowledge of the risks of tamoxifen

No interaction reported 

Donelle et al., 
2009

14 Adults of 50 years and 
older from three com-
munity organizations 
serving the Kitchener 
Waterloo region of south 
western Ontario (Canada, 
n=49, randomized cross 
sectional, age range = 
50- to 80+ years:

<59 years: 27 (55.1%)

60 years and over: 22 
(44.9%)

Health literacy (NVS): 62.5% of  par-
ticipants correctly answering four or 
fewer questions suggesting that these 
individuals are challenged with limited 
health literacy skill (numeracy and prose 
health literacy)Educational level: most 
participants (65.3%) had achieved at least 
high school education whereas 34.7% 
achieved elementary or some high school 
training 
General context health numeracy test  
Health context numeracy test

Cancer risk information 1. text 

2. bar graph 

3. text + bar graph

[graphical formats]

Overall effects: No statistically significant effect of 
presentation format on participants’ comprehen-
sion of basic numeracy concepts related to the 
cancer information, understanding of calculation/
operations concepts, and composite comprehen-
sion score 
1. 4.1 
2. 3.9 
3. 4.2.  
Information format β: -0.04 (95% CI: -0.55 - 0.47) 
Posttest only Scale: 0-6

Health literacy skill and income explained 
a significant proportion of the variance in 
overall comprehension of Internet-based 
cancer risk information (R2=0.414, p=0.01) in 
this sample of older adults

Education: Participants’ comprehension of 
basic health numeracy information was posi-
tively correlated with education (p<0.05) 

Education was not a significant independent 
predictor of overall comprehension

No interaction reported

Older adults - pictures Older adults - pictures

Knapp et al., 
2005 (study 2)

14 Older adults who were 
recruited at 2 day centers 
in Leeds (United King-
dom, n=67, randomized, 
mean age 79.3, range = 
65–96)

- Medication instructions 1. full size pictograms 

2. smaller pictograms

[pictures]

Overall effects: Participants were significantly more 
likely to correctly interpret pictograms that were 
larger (at the first of two interviews; p=0.037) 
Total set score correct: 
1. 3.1±2.1 
2. 2.0±1.9. 
Posttest: first interview and second interview (1 
week later) Scale: 0-10

Not reported

Cardarelli et al., 
2011

13 Patients from a member 
clinic of the North 
Texas Primary Care 
Practice-Based Research 
Network (NorTex), aged 
65 years or older and 
taking a minimum of five 
long-term prescription 
medications in at least 
three different medication 
classes. (USA, n=100, 
within-subject pre-post 
design)

Educational level: 

8 % less than high school, 24% high 
school, 67% more than high school 

Medication bottle labels 1. without TCOM medication label

2. with addition of TCOM medication label

[pictures]

Overall effects: Addition of TCOM labels improved 
identification at two feet (p<0.001), trend toward 
statistically significant identification right in front of 
participants (p=0.07, Wilcoxon Signed Ranks) 
At two feet: 
1. 81.1% correct 
2. 88.6% correct 
In front:  
1. 88.6% correct 
2. 92.3% correct 
Pretest and Posttest (within-subject) Scale: 
0-100% correct identification

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Zikmund-Fisher 
et al., 2008

17 Adults from two large 
U.S. healthcare organiza-
tions in two different 
states (USA, n=631, 
randomized, mean 
age 59)

Numeracy (Subjective Numeracy Scale): 
relatively high levels of numeracy (M=4.5 
on the 1-6 scale, SD=0.95)

Medication information 
about risks and benefits

1. numeric text format 

2. pictogram text format

[graphical formats]

Overall effects: Mild main effect of pictographs with 
higher knowledge observed for pictograph formats 
(p=0.064) 
1. (total risk): 3.16  
1. (incremental risk): 2.49 
2. (total risk): 2.99  
2. (incremental risk): 3.11 
Posttest only Scale: 0-4

Lower numeracy scores strongly predicted 
worse knowledge of the risks of tamoxifen

No interaction reported 

Donelle et al., 
2009

14 Adults of 50 years and 
older from three com-
munity organizations 
serving the Kitchener 
Waterloo region of south 
western Ontario (Canada, 
n=49, randomized cross 
sectional, age range = 
50- to 80+ years:

<59 years: 27 (55.1%)

60 years and over: 22 
(44.9%)

Health literacy (NVS): 62.5% of  par-
ticipants correctly answering four or 
fewer questions suggesting that these 
individuals are challenged with limited 
health literacy skill (numeracy and prose 
health literacy)Educational level: most 
participants (65.3%) had achieved at least 
high school education whereas 34.7% 
achieved elementary or some high school 
training 
General context health numeracy test  
Health context numeracy test

Cancer risk information 1. text 

2. bar graph 

3. text + bar graph

[graphical formats]

Overall effects: No statistically significant effect of 
presentation format on participants’ comprehen-
sion of basic numeracy concepts related to the 
cancer information, understanding of calculation/
operations concepts, and composite comprehen-
sion score 
1. 4.1 
2. 3.9 
3. 4.2.  
Information format β: -0.04 (95% CI: -0.55 - 0.47) 
Posttest only Scale: 0-6

Health literacy skill and income explained 
a significant proportion of the variance in 
overall comprehension of Internet-based 
cancer risk information (R2=0.414, p=0.01) in 
this sample of older adults

Education: Participants’ comprehension of 
basic health numeracy information was posi-
tively correlated with education (p<0.05) 

Education was not a significant independent 
predictor of overall comprehension

No interaction reported

Older adults - pictures Older adults - pictures

Knapp et al., 
2005 (study 2)

14 Older adults who were 
recruited at 2 day centers 
in Leeds (United King-
dom, n=67, randomized, 
mean age 79.3, range = 
65–96)

- Medication instructions 1. full size pictograms 

2. smaller pictograms

[pictures]

Overall effects: Participants were significantly more 
likely to correctly interpret pictograms that were 
larger (at the first of two interviews; p=0.037) 
Total set score correct: 
1. 3.1±2.1 
2. 2.0±1.9. 
Posttest: first interview and second interview (1 
week later) Scale: 0-10

Not reported

Cardarelli et al., 
2011

13 Patients from a member 
clinic of the North 
Texas Primary Care 
Practice-Based Research 
Network (NorTex), aged 
65 years or older and 
taking a minimum of five 
long-term prescription 
medications in at least 
three different medication 
classes. (USA, n=100, 
within-subject pre-post 
design)

Educational level: 

8 % less than high school, 24% high 
school, 67% more than high school 

Medication bottle labels 1. without TCOM medication label

2. with addition of TCOM medication label

[pictures]

Overall effects: Addition of TCOM labels improved 
identification at two feet (p<0.001), trend toward 
statistically significant identification right in front of 
participants (p=0.07, Wilcoxon Signed Ranks) 
At two feet: 
1. 81.1% correct 
2. 88.6% correct 
In front:  
1. 88.6% correct 
2. 92.3% correct 
Pretest and Posttest (within-subject) Scale: 
0-100% correct identification

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Older adults - ordering principles Older adults - ordering principles

Ubel et al., 2010 14 Women aged 40-74,  
whose 5 year risk of 
developing breast cancer 
was ≥ 1.66% (estimated 
by the Gail model, from 
two regional health care 
organizations (in Detroit, 
Michigan and Seattle, 
Washington) (USA, 
n=663, randomized, 
mean age 58.86)

Educational level:

8% high school diploma or GED, 26.3% 
some college, 65.7% Bachelor’s degree 
or higher 

Web-based decision aid with 
information about tamoxifen 
(medication prescribed to 
women with breast cancer)

1. risk presented last + no context infor-
mation

2. risk presented first + no context infor-
mation

3. risk presented last + context information

4. risk presented first + context information

[ordering principles]

Overall effects: Higher knowledge scores when 
risks were presented last in the ‘no context’ condi-
tion (p<0.01) 
No order effect in the context condition 
No context condition: 
1. 81% correct 
2. 69% correct 
Context condition: 
3. 76% correct 
4. 73% correct 
Significant interaction between order and risk 
context (b = −.10 (.05), p = .04), confirming that the 
order effect in knowledge was significantly smaller 
for those participants who received information on 
risk contexts 
Posttest only Scale: 0-6

Not reported

Older adults - linguistic characteristics Older adults - linguistic characteristics

Todd & 
Hoffman-Goetz, 
2011

17 Women from two South-
ern Ontario communities 
of 50 years or older, 
who had immigrated to 
Canada, had Cantonese 
or Mandarin as their first 
language and English-
as-a second-language 
(ESL), and were able to 
read in English (Canada, 
n=106, randomized, 
mean age  63.2, age 
range 50-81)

Health literacy (S-TOFHLA):

overall, 38.7% of participants had

adequate, 17.0% had marginal, and 
44.3% had inadequate

health literacy

Educational level:

32.1% had 12 years or less education 

Colon cancer information 
sheet and accompanying 
Cloze test

1. in English (second language) 

2. in Chinese (first language)

[language]

Overall effects: Significantly better performance 
on Chinese than English colon cancer page and 
subsequent Cloze test (p<0.01) 
Mean comprehension scores: 
1. 39.9±17.9 
2. 63.9±17.2 
Posttest only Scale: 0-100% correctly answered 
Cloze units

Education is a significant predictor of com-
prehension scores on Chinese colon cancer 
page and subsequent Cloze test (p<0.05), but 
not for English text and test

No interaction reported

Friedman & 
Hoffman-Goetz, 
2007

17 Convenience sample 
of community-dwelling 
older adults (≥50 years) 
from Southern Ontario, 
Canada (Canada, n=44, 
partly randomized, mean 
age 60.9, age range 
50-75)

Educational level:

majority (75%) was well-educated (at 
least some university)

High school: 4

Community college or technical degree: 7 

Some university: 9

4 years of university education: 14

Graduate degree: 10

Breast (BC), prostate (PC) 
and colorectal cancer (CC) 
information from the web

comparison of info of varying readability 
levels as measured by SMOG:

1. < grade 13 (low reading level) 

2. grade 13+ (high reading level)

[language]

Overall effects: Cloze comprehension scores 
differed significantly by cancer type for materials at 
lower readability levels: 
Differences in Cloze comprehension scores by 
readability level were ONLY statistically significant 
for PC information, showing better understanding 
at lower reading levels  
1. 0.92  
2. 0.85 
Recall was better for articles on PC information 
with low reading levels compared to high levels, 
p=0.019, other materials ns 
1. 0.85±.04 
2. 0.71±.06 
Posttest only Scale: 0-100% (0.0-1.0) correctly 
answered Cloze units

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Older adults - ordering principles Older adults - ordering principles

Ubel et al., 2010 14 Women aged 40-74,  
whose 5 year risk of 
developing breast cancer 
was ≥ 1.66% (estimated 
by the Gail model, from 
two regional health care 
organizations (in Detroit, 
Michigan and Seattle, 
Washington) (USA, 
n=663, randomized, 
mean age 58.86)

Educational level:

8% high school diploma or GED, 26.3% 
some college, 65.7% Bachelor’s degree 
or higher 

Web-based decision aid with 
information about tamoxifen 
(medication prescribed to 
women with breast cancer)

1. risk presented last + no context infor-
mation

2. risk presented first + no context infor-
mation

3. risk presented last + context information

4. risk presented first + context information

[ordering principles]

Overall effects: Higher knowledge scores when 
risks were presented last in the ‘no context’ condi-
tion (p<0.01) 
No order effect in the context condition 
No context condition: 
1. 81% correct 
2. 69% correct 
Context condition: 
3. 76% correct 
4. 73% correct 
Significant interaction between order and risk 
context (b = −.10 (.05), p = .04), confirming that the 
order effect in knowledge was significantly smaller 
for those participants who received information on 
risk contexts 
Posttest only Scale: 0-6

Not reported

Older adults - linguistic characteristics Older adults - linguistic characteristics

Todd & 
Hoffman-Goetz, 
2011

17 Women from two South-
ern Ontario communities 
of 50 years or older, 
who had immigrated to 
Canada, had Cantonese 
or Mandarin as their first 
language and English-
as-a second-language 
(ESL), and were able to 
read in English (Canada, 
n=106, randomized, 
mean age  63.2, age 
range 50-81)

Health literacy (S-TOFHLA):

overall, 38.7% of participants had

adequate, 17.0% had marginal, and 
44.3% had inadequate

health literacy

Educational level:

32.1% had 12 years or less education 

Colon cancer information 
sheet and accompanying 
Cloze test

1. in English (second language) 

2. in Chinese (first language)

[language]

Overall effects: Significantly better performance 
on Chinese than English colon cancer page and 
subsequent Cloze test (p<0.01) 
Mean comprehension scores: 
1. 39.9±17.9 
2. 63.9±17.2 
Posttest only Scale: 0-100% correctly answered 
Cloze units

Education is a significant predictor of com-
prehension scores on Chinese colon cancer 
page and subsequent Cloze test (p<0.05), but 
not for English text and test

No interaction reported

Friedman & 
Hoffman-Goetz, 
2007

17 Convenience sample 
of community-dwelling 
older adults (≥50 years) 
from Southern Ontario, 
Canada (Canada, n=44, 
partly randomized, mean 
age 60.9, age range 
50-75)

Educational level:

majority (75%) was well-educated (at 
least some university)

High school: 4

Community college or technical degree: 7 

Some university: 9

4 years of university education: 14

Graduate degree: 10

Breast (BC), prostate (PC) 
and colorectal cancer (CC) 
information from the web

comparison of info of varying readability 
levels as measured by SMOG:

1. < grade 13 (low reading level) 

2. grade 13+ (high reading level)

[language]

Overall effects: Cloze comprehension scores 
differed significantly by cancer type for materials at 
lower readability levels: 
Differences in Cloze comprehension scores by 
readability level were ONLY statistically significant 
for PC information, showing better understanding 
at lower reading levels  
1. 0.92  
2. 0.85 
Recall was better for articles on PC information 
with low reading levels compared to high levels, 
p=0.019, other materials ns 
1. 0.85±.04 
2. 0.71±.06 
Posttest only Scale: 0-100% (0.0-1.0) correctly 
answered Cloze units

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Shukla et al., 
2012

16 Patients at the Veterans 
Affairs Boston Healthcare 
System (USA) being 
considered for cataract 
surgery in the Depart-
ment of Ophthalmology 
(USA, n=100, rand-
omized, mean age 74)

Educational level: 

between high

school and some college in all groups

informed consent descrip-
tions of cataract surgery

1. verbal info alone 

2. info sheet (2nd grade)

3. info sheet (8th grade) 

4. DVD

 [language]

Overall effects: Patients that received verbal info 
and 2nd grade info sheet or verbal info and a video 
both scored significantly higher (p=.000) than 
patients that received verbal info alone or verbal 
info and an 8th grade info sheet  
1. 7.68±2.80 
2. 10.8±1.29 
3. 9.08±1.60 
4. 10.56±1.44 
There was no statistically significant difference 
between 2nd grade info sheet and DVD or between 
verbal info alone and 8th grade info sheet (both 
p>.05) 
Posttest only Scale: 0-12

Education level had no significant

influence on recall of the informed-consent 
process

No interaction reported 

Krieger et al., 
2010

16 Predominantly white 
women older than 50 
years of age, currently 
living in a rural county, 
with a combined house-
hold income equal to or 
less than 200% of the 
federal poverty guidelines 
(USA, n=106, analyses 
based on 64 women, 
randomized, mean age 
66.33, age range 50-89)

Educational level:

approximately half of participants (n=33, 
51.6%) indicated that they had received 
a high school diploma or equivalent,  
average level of education between high 
school and some college in all groups 

Three messages to explain 
randomization in Phase III 
clinical trials

1. low literacy definition (no metaphor) 

2. standard metaphor

3. culturally derived metaphor

[language]

Overall effects: No differences in comprehension 
between the three messages 
Message strategy variables did not contribute 
significantly to the model for message comprehen-
sion (ΔR2 = .03, ns) 
No specific means for comprehension reported 
Posttest only Scale: 0-3

Education independent predictor of compre-
hension

No interaction reported

Griffin et al., 
2006

16 Older adult participants 
from one metropolitan 
hospital in Queensland 
(Australia, n=214, within 
subject design, mean age 
77, age range  65-101)

Health literacy (REALM): 

Mean: 56.4 (SD=9.6), range 16-66. 

12.1% scored <45 

Educational level: 

49% had 8 years or less of education

Educational brochures 
concerning various health 
subjects

1. ‘easy’ text

2. ‘moderate’ text 

3. ‘hard’ text

[language]

Overall effects: No statistical analysis of differences 
in comprehension for the ‘easy’, ‘moderate’ and 
‘hard’ texts 
Mean % correct: 
1. 65.3 
2. 54.3 
3. 50.1 
Overall reading ability participants: 7th -8th grade, 
overall reading level of texts: 9th to 10th grade 
Posttest only Scale: 0-100% correctly answered 
Cloze units

Not reported

Paris et al., 2009 15 Adult inpatients from 
five French clinical 
research centers: Greno-
ble, Strasbourg, Lyon, 
Créteil and Toulouse, 
presenting a stroke <2 
weeks before or diabetes 
mellitus or obstructive 
sleep apnoea syndrome 
(OSAS) (France, n=159, 
randomized, mean age 
51.5-54.5)

Educational level:

26% to 41.2% only secondary school, 
25.5% to 38.9% only high school

Informed consent document 1. unchanged IC document

2. IC document with improved lexicosynt-
antic readability 

3. IC document modified by working group

[language]

Overall effects: No significant differences between 
the three informed consent documents with regard 
to comprehension (subjective and objective)  
Objective comprehension:  
1. 66.6 (95%CI 64.0-69.2) 
2. 68.8 (95%CI 66.2-71.4) 
3. 69.2 (95%CI 66.0-72.4) 
Posttest only Scale: 0-100

Lower levels of education associated with 
lower objective comprehension (p <0.01)

Interaction not significant
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Shukla et al., 
2012

16 Patients at the Veterans 
Affairs Boston Healthcare 
System (USA) being 
considered for cataract 
surgery in the Depart-
ment of Ophthalmology 
(USA, n=100, rand-
omized, mean age 74)

Educational level: 

between high

school and some college in all groups

informed consent descrip-
tions of cataract surgery

1. verbal info alone 

2. info sheet (2nd grade)

3. info sheet (8th grade) 

4. DVD

 [language]

Overall effects: Patients that received verbal info 
and 2nd grade info sheet or verbal info and a video 
both scored significantly higher (p=.000) than 
patients that received verbal info alone or verbal 
info and an 8th grade info sheet  
1. 7.68±2.80 
2. 10.8±1.29 
3. 9.08±1.60 
4. 10.56±1.44 
There was no statistically significant difference 
between 2nd grade info sheet and DVD or between 
verbal info alone and 8th grade info sheet (both 
p>.05) 
Posttest only Scale: 0-12

Education level had no significant

influence on recall of the informed-consent 
process

No interaction reported 

Krieger et al., 
2010

16 Predominantly white 
women older than 50 
years of age, currently 
living in a rural county, 
with a combined house-
hold income equal to or 
less than 200% of the 
federal poverty guidelines 
(USA, n=106, analyses 
based on 64 women, 
randomized, mean age 
66.33, age range 50-89)

Educational level:

approximately half of participants (n=33, 
51.6%) indicated that they had received 
a high school diploma or equivalent,  
average level of education between high 
school and some college in all groups 

Three messages to explain 
randomization in Phase III 
clinical trials

1. low literacy definition (no metaphor) 

2. standard metaphor

3. culturally derived metaphor

[language]

Overall effects: No differences in comprehension 
between the three messages 
Message strategy variables did not contribute 
significantly to the model for message comprehen-
sion (ΔR2 = .03, ns) 
No specific means for comprehension reported 
Posttest only Scale: 0-3

Education independent predictor of compre-
hension

No interaction reported

Griffin et al., 
2006

16 Older adult participants 
from one metropolitan 
hospital in Queensland 
(Australia, n=214, within 
subject design, mean age 
77, age range  65-101)

Health literacy (REALM): 

Mean: 56.4 (SD=9.6), range 16-66. 

12.1% scored <45 

Educational level: 

49% had 8 years or less of education

Educational brochures 
concerning various health 
subjects

1. ‘easy’ text

2. ‘moderate’ text 

3. ‘hard’ text

[language]

Overall effects: No statistical analysis of differences 
in comprehension for the ‘easy’, ‘moderate’ and 
‘hard’ texts 
Mean % correct: 
1. 65.3 
2. 54.3 
3. 50.1 
Overall reading ability participants: 7th -8th grade, 
overall reading level of texts: 9th to 10th grade 
Posttest only Scale: 0-100% correctly answered 
Cloze units

Not reported

Paris et al., 2009 15 Adult inpatients from 
five French clinical 
research centers: Greno-
ble, Strasbourg, Lyon, 
Créteil and Toulouse, 
presenting a stroke <2 
weeks before or diabetes 
mellitus or obstructive 
sleep apnoea syndrome 
(OSAS) (France, n=159, 
randomized, mean age 
51.5-54.5)

Educational level:

26% to 41.2% only secondary school, 
25.5% to 38.9% only high school

Informed consent document 1. unchanged IC document

2. IC document with improved lexicosynt-
antic readability 

3. IC document modified by working group

[language]

Overall effects: No significant differences between 
the three informed consent documents with regard 
to comprehension (subjective and objective)  
Objective comprehension:  
1. 66.6 (95%CI 64.0-69.2) 
2. 68.8 (95%CI 66.2-71.4) 
3. 69.2 (95%CI 66.0-72.4) 
Posttest only Scale: 0-100

Lower levels of education associated with 
lower objective comprehension (p <0.01)

Interaction not significant
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Liu, Kemper, & 
Bovaird, 2009

15 Older Caucasian adults. 
(USA, n=124, rand-
omized, mean age 77.60, 
age range 63-95)

Health Literacy (S-TOFHLA): mean scores: 
34.16 (3.04) and 34.55 (1.69). 98% had 
adequate health literacy skills 

Educational level: no precise numbers, 
however, authors state that ‘most of the 
participants were well educated’

Cognitive measures: working memory 

Health texts with different 
topics

comparison between 16 texts that differ 
along two dimensions: 

1. Flesch Reading Ease 

2. Textual Cohesion

[language]

Overall effects: The subjective difficulty rating 
was not related to the Flesch Reading Ease index 
(r=0.003, p=0.91) nor to the text cohesion index 
(r=-0.04, p=0.11) 
Main effects on objective comprehension for Flesch 
Reading Ease and Text Cohesion n.s.  
No specific means reported 
Posttest only Scale: 0-6

Flesch Reading Ease did not affect com-
prehension of older adults with larger 
working memories while older adults with 
smaller working memories had more difficulty 
understanding the texts as Flesch Reading 
Ease increased. Estimate for interaction 
Working Memory x Flesch Reading Ease = 
0.060 (SE=0.024, p<0.05)No effects of health 
literacy or education, however, most partici-
pants had high levels of education and health 
literacyWorking memory x Flesch Reading 
Ease 0.060 (SE=0.024, p<0.05) 
Verbal ability x Flesch Reading Ease = -0.008 
(SE=0.003, p<0.05) 
Verbal ability x Flesch Reading Ease x Text 
cohesion = 0.007 (SE=0.003, p<0.05) 
Age x Flesch Reading Ease x Text Cohesion = 
-0.006 (SE=0.003, p<0.05)

Donelle et al., 
2008

12 Older adults recruited 
from Southern Ontario 
communities (Canada, 
n=140, within-subject 
design, range 50 – 90 
years, 65% ranging from 
50 to 69 years)

Health literacy (S-TOFHLA): majority had 
adequate prose literacy scores: inadequate 
= 2%

 marginal = 7%

adequate = 91%

Educational level:

majority was well-educated (52.9%

college or university degree)

Internet articles of 
consumer-oriented, colo-
rectal cancer prevention 
information

1. common information 

2. uncommon information

[language]

Overall effects: Comprehension of common 
cancer-prevention information was significantly 
better than comprehension of uncommon cancer-
prevention information, Wilcoxon Signed Ranks = 
-7.248, p<0.01) 
1. 9.14/11 (95%CI = 8.85-9.44) 
2. 7.64/11 (95%CI = 7.25-8.03) 
Posttest only Scale: 0-11

Lower levels of numeracy and health numer-
acy were associated with poorer comprehen-
sion scores for common risk information (β = 
0.087 (95% CI= 0.02-0.16), β = 0.401 (95% 
CI = 0.26-0.54), p<0.01) 
Lower levels of S-TOFHLA prose and gen-
eral numeracy were associated with poorer 
comprehension scores for the uncommon risk 
information (β = 0.07 (95% CI = 0.04-0.09), 
β = 0.58 (95% CI = 0.28,0.89), p<0.01) 
Lower levels of S-TOFHLA prose and Health 
numeracy were associated with poorer 
comprehension for the combined common / 
uncommon risk information (β = 0.067 (95% 
CI = 0.03-0.11), β= 0.838 (95% CI = 0.60 – 
1.07), p<0.01) 
No interaction reported

Older adults - multiple feature revisions Older adults - multiple feature revisions

Freed et al., 
2013

18 English-speaking per-
sons aged 50-75 years 
receiving primary care 
from a family physician 
or general internist at one 
of two offices in the Sac-
ramento, California area 
(USA, n=60, randomized, 
mean age 59.2-62.0, age 
range 50–75)

Health literacy (self-assessed health lit-
eracy (single item)): 62.1 - 66.7% highest 
level of health literacy

Educational level:

majority well-educated (>90% of partici-
pants had at least some college, >60% of 
participants were college graduate)

Health information text on 
colorectal cancer screening 
(CRC)

1. original version 

2. experimental version (with lower Flesch 
Kincaid reading grade level, more focused 
on addressing screening barriers, and 
including more comparative tables than 
control text)

[multiple feature revision]

Higher text recognition memory scores for experi-
mental text vs original text, based on linear regres-
sion analysis. Estimated standardized β coefficient 
(95% CI): 0.42 (0.17, 0.68) 
mean unadjusted d’ score: 
1. 1.09 
2. 2.54 
Posttest: statement recognition test 
Scale: range of standardized difference scores: 
-0.91 – 5.34

There was no significant relationship between 
the d0 score and either education level or 
self-assessed health literacy

No interaction reported

Sudore et al., 
2007

18 Older American adults 
with a variety of cul-
tural backgrounds (USA, 
n=205, randomized, 
mean age 59.4-61.9)

Health literacy (S-TOFHLA): 40% of 
enrolled participants had limited literacy

Advance directive 1. standard version

2. redesigned version (with changed layout)

[multiple feature revision]

Overall effects: No significant differences in knowl-
edge between two formats (adjusted p=0.30)  
1. 70.8% correct knowledge  
2. 71.2% correct knowledge 
Posttest only Scale: 0-12 / 12 *100%

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Liu, Kemper, & 
Bovaird, 2009

15 Older Caucasian adults. 
(USA, n=124, rand-
omized, mean age 77.60, 
age range 63-95)

Health Literacy (S-TOFHLA): mean scores: 
34.16 (3.04) and 34.55 (1.69). 98% had 
adequate health literacy skills 

Educational level: no precise numbers, 
however, authors state that ‘most of the 
participants were well educated’

Cognitive measures: working memory 

Health texts with different 
topics

comparison between 16 texts that differ 
along two dimensions: 

1. Flesch Reading Ease 

2. Textual Cohesion

[language]

Overall effects: The subjective difficulty rating 
was not related to the Flesch Reading Ease index 
(r=0.003, p=0.91) nor to the text cohesion index 
(r=-0.04, p=0.11) 
Main effects on objective comprehension for Flesch 
Reading Ease and Text Cohesion n.s.  
No specific means reported 
Posttest only Scale: 0-6

Flesch Reading Ease did not affect com-
prehension of older adults with larger 
working memories while older adults with 
smaller working memories had more difficulty 
understanding the texts as Flesch Reading 
Ease increased. Estimate for interaction 
Working Memory x Flesch Reading Ease = 
0.060 (SE=0.024, p<0.05)No effects of health 
literacy or education, however, most partici-
pants had high levels of education and health 
literacyWorking memory x Flesch Reading 
Ease 0.060 (SE=0.024, p<0.05) 
Verbal ability x Flesch Reading Ease = -0.008 
(SE=0.003, p<0.05) 
Verbal ability x Flesch Reading Ease x Text 
cohesion = 0.007 (SE=0.003, p<0.05) 
Age x Flesch Reading Ease x Text Cohesion = 
-0.006 (SE=0.003, p<0.05)

Donelle et al., 
2008

12 Older adults recruited 
from Southern Ontario 
communities (Canada, 
n=140, within-subject 
design, range 50 – 90 
years, 65% ranging from 
50 to 69 years)

Health literacy (S-TOFHLA): majority had 
adequate prose literacy scores: inadequate 
= 2%

 marginal = 7%

adequate = 91%

Educational level:

majority was well-educated (52.9%

college or university degree)

Internet articles of 
consumer-oriented, colo-
rectal cancer prevention 
information

1. common information 

2. uncommon information

[language]

Overall effects: Comprehension of common 
cancer-prevention information was significantly 
better than comprehension of uncommon cancer-
prevention information, Wilcoxon Signed Ranks = 
-7.248, p<0.01) 
1. 9.14/11 (95%CI = 8.85-9.44) 
2. 7.64/11 (95%CI = 7.25-8.03) 
Posttest only Scale: 0-11

Lower levels of numeracy and health numer-
acy were associated with poorer comprehen-
sion scores for common risk information (β = 
0.087 (95% CI= 0.02-0.16), β = 0.401 (95% 
CI = 0.26-0.54), p<0.01) 
Lower levels of S-TOFHLA prose and gen-
eral numeracy were associated with poorer 
comprehension scores for the uncommon risk 
information (β = 0.07 (95% CI = 0.04-0.09), 
β = 0.58 (95% CI = 0.28,0.89), p<0.01) 
Lower levels of S-TOFHLA prose and Health 
numeracy were associated with poorer 
comprehension for the combined common / 
uncommon risk information (β = 0.067 (95% 
CI = 0.03-0.11), β= 0.838 (95% CI = 0.60 – 
1.07), p<0.01) 
No interaction reported

Older adults - multiple feature revisions Older adults - multiple feature revisions

Freed et al., 
2013

18 English-speaking per-
sons aged 50-75 years 
receiving primary care 
from a family physician 
or general internist at one 
of two offices in the Sac-
ramento, California area 
(USA, n=60, randomized, 
mean age 59.2-62.0, age 
range 50–75)

Health literacy (self-assessed health lit-
eracy (single item)): 62.1 - 66.7% highest 
level of health literacy

Educational level:

majority well-educated (>90% of partici-
pants had at least some college, >60% of 
participants were college graduate)

Health information text on 
colorectal cancer screening 
(CRC)

1. original version 

2. experimental version (with lower Flesch 
Kincaid reading grade level, more focused 
on addressing screening barriers, and 
including more comparative tables than 
control text)

[multiple feature revision]

Higher text recognition memory scores for experi-
mental text vs original text, based on linear regres-
sion analysis. Estimated standardized β coefficient 
(95% CI): 0.42 (0.17, 0.68) 
mean unadjusted d’ score: 
1. 1.09 
2. 2.54 
Posttest: statement recognition test 
Scale: range of standardized difference scores: 
-0.91 – 5.34

There was no significant relationship between 
the d0 score and either education level or 
self-assessed health literacy

No interaction reported

Sudore et al., 
2007

18 Older American adults 
with a variety of cul-
tural backgrounds (USA, 
n=205, randomized, 
mean age 59.4-61.9)

Health literacy (S-TOFHLA): 40% of 
enrolled participants had limited literacy

Advance directive 1. standard version

2. redesigned version (with changed layout)

[multiple feature revision]

Overall effects: No significant differences in knowl-
edge between two formats (adjusted p=0.30)  
1. 70.8% correct knowledge  
2. 71.2% correct knowledge 
Posttest only Scale: 0-12 / 12 *100%

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

McKenna & 
Scott, 2007

17 Adults aged 65 years 
and older, living in a 
metropolitan area in 
Queensland (Australia,  
n=14, mixed matched 
pairs design, mean age 
74.2, age range 65-91)

Health literacy (REALM): range of scores 
between 40 and 66 (possible scoring 
range 0-66) 

Leaflets about four topics: 
occupational theory, arthri-
tis, energy-saving tech-
niques, stress management

1. original leaflets

2. revised leaflets

[multiple feature revision]

Overall effects: Participants knowledge increased 
significantly, regardless of version (t = 5.3, 
p<0.001) 
Participants acquired significantly more knowledge 
from written materials revised according to content 
and design principles compared to original leaflets 
(p<0.001) 
1. 11.9% increase in knowledge 
2. 67.2% increase in knowledge 
Posttest – Pretest Scale: 0-10, % increase

Not reported

Bailey et al., 
2012

17 LEP adults in US (Chi-
cago and San Francisco) 
speaking one of five 
languages (Chinese, 
Korean, Russian, Spanish 
and Vietnamese) (USA, 
n=202, randomized, 
mean age 63.6)

Educational level: 

overall, 19.8 % <9 years education, 
14.4% 9-11 years of education

Rx Medication instructions 1. standard instructions 2. ConcordantRx 
instructions

[multiple feature revision]

Significantly Higher Rx Understanding, Regimen 
dosing ability and Regimen Consolidation for 
ConcordantRx instructions compared to standard 
instructions 
Incidence Rate Ratio for: Understanding: 1.25 (95% 
CI 1.06-1.48, p=0.007) 
Dosing: 1.19 (95%CI 1.03-1.39, p=0.02) 
Consolidation: 0.76 (95% CI 0.64-0.90, p=0.001) 
Understanding: 
1. 66.0% correct 
2. 83.1% correct 
Posttest only Scale: 0-100% understanding

Education < 9 years significant predictor of Rx 
Understanding and Regimen dosing ability

Interaction not significant

Morrow et al., 
2005

16 Community-dwelling 
older adults diagnosed 
with Chronic Heart 
Failure (USA, n=32, 
within-subject design, 
mean age 63.9)

Health literacy (S-TOFHLA): although the 
mean S-TOFHLA score indicated adequate 
literacy for the sample as a whole, 34% of 
participants had marginal or inadequate 
health related literacy

Educational level:

mean years of education: 11.5 (SD=3.1)

Cognitive measures: verbal working 
memory (Listening Span Task) and 
processing speed (Letter Comparison and 
Pattern Comparison tasks)

Medication instructions 
for familiar and unfamiliar 
medicine

1. standard instructions 

2. patient-centered instructions

[multiple feature revision]

Overall effects: Patient-centered (PC) instructions 
were understood more accurately for unfamiliar 
medications (F[1,93] = 5.8, p<0.05) 
Standard (S) instructions were more accurate for 
familiar medications (F[1,93]=5.3, p<0.05) 
Unfamiliar medications: 
1. 74% 
2. 81% 
Familiar medications: 
1. 82% 
2. 75% 
Format x Familiarity Interaction: F[1,93] = 11.2, 
p< .001 
Main effects of format and familiarity were not 
significant:, Fs < 1.0 
Posttest only Scale: 0-12 /12 * 100%

Hierarchical regression analysis of influence 
of age, health literacy and cognitive measures 
on recall showed significant effect of HL with 
regard to PC instructions, but not S instruc-
tions. (Lower HL = decreased recall) 

Working memory significant independent pre-
dictor of Instruction recall for S instructions

No interaction reported

Brooke et al., 
2013

9 Participants recruited 
around Leeds, aged 45 
years and older (UK, 
n=40, sequential groups 
design, mean age 55.95, 
age range  46-72)

Educational level: approximately half of 
the sample had completed education by 
18 years, half of the sample were higher 
education graduates

Balance appointment 
information leaflet

1. standard leaflet A 

2. standard leaflet B

3. revised leaflet (based on user-testing)

[multiple feature revision]

Overall effects: Problems with finding and under-
standing information: 
1. 5/11 points 
2. 6/11 points 
3. 5/11 points 
Problems with Revised Leaflet were experienced by 
fewer participants compared to Leaflet A + B 
No statistical analysis of differences between 
leaflets 
Posttest only Scale: 0-11 

Not reported

Older adults - framing Older adults - framing

Makoul et al., 
2009

17 Hispanic/Latino older 
adults speaking both 
Spanish and English 
(USA, n=270, rand-
omized, mean age 59.0, 
age range 50-80)

Educational level: approximately half of 
the sample had between 0 and 8 years of 
education

5 minutes multimedia 
program about colorectal 
cancer screening

1. positive introductory appeal

2. negative introductory appeal

[framing]

Overall effects: Increased pre-posttest knowledge 
for both multi-media groups (mean increase from 
3.8 to 6.3, z = 13.11, p<0.001 (McNemar’s test) 
No differences between positive and negative 
introductory appeal (p=ns) 
No means reported for specific conditions 
Posttest – Pretest Scale: 0-10

Not reported



87◊

2

Comprehensibility of health documents

Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

McKenna & 
Scott, 2007

17 Adults aged 65 years 
and older, living in a 
metropolitan area in 
Queensland (Australia,  
n=14, mixed matched 
pairs design, mean age 
74.2, age range 65-91)

Health literacy (REALM): range of scores 
between 40 and 66 (possible scoring 
range 0-66) 

Leaflets about four topics: 
occupational theory, arthri-
tis, energy-saving tech-
niques, stress management

1. original leaflets

2. revised leaflets

[multiple feature revision]

Overall effects: Participants knowledge increased 
significantly, regardless of version (t = 5.3, 
p<0.001) 
Participants acquired significantly more knowledge 
from written materials revised according to content 
and design principles compared to original leaflets 
(p<0.001) 
1. 11.9% increase in knowledge 
2. 67.2% increase in knowledge 
Posttest – Pretest Scale: 0-10, % increase

Not reported

Bailey et al., 
2012

17 LEP adults in US (Chi-
cago and San Francisco) 
speaking one of five 
languages (Chinese, 
Korean, Russian, Spanish 
and Vietnamese) (USA, 
n=202, randomized, 
mean age 63.6)

Educational level: 

overall, 19.8 % <9 years education, 
14.4% 9-11 years of education

Rx Medication instructions 1. standard instructions 2. ConcordantRx 
instructions

[multiple feature revision]

Significantly Higher Rx Understanding, Regimen 
dosing ability and Regimen Consolidation for 
ConcordantRx instructions compared to standard 
instructions 
Incidence Rate Ratio for: Understanding: 1.25 (95% 
CI 1.06-1.48, p=0.007) 
Dosing: 1.19 (95%CI 1.03-1.39, p=0.02) 
Consolidation: 0.76 (95% CI 0.64-0.90, p=0.001) 
Understanding: 
1. 66.0% correct 
2. 83.1% correct 
Posttest only Scale: 0-100% understanding

Education < 9 years significant predictor of Rx 
Understanding and Regimen dosing ability

Interaction not significant

Morrow et al., 
2005

16 Community-dwelling 
older adults diagnosed 
with Chronic Heart 
Failure (USA, n=32, 
within-subject design, 
mean age 63.9)

Health literacy (S-TOFHLA): although the 
mean S-TOFHLA score indicated adequate 
literacy for the sample as a whole, 34% of 
participants had marginal or inadequate 
health related literacy

Educational level:

mean years of education: 11.5 (SD=3.1)

Cognitive measures: verbal working 
memory (Listening Span Task) and 
processing speed (Letter Comparison and 
Pattern Comparison tasks)

Medication instructions 
for familiar and unfamiliar 
medicine

1. standard instructions 

2. patient-centered instructions

[multiple feature revision]

Overall effects: Patient-centered (PC) instructions 
were understood more accurately for unfamiliar 
medications (F[1,93] = 5.8, p<0.05) 
Standard (S) instructions were more accurate for 
familiar medications (F[1,93]=5.3, p<0.05) 
Unfamiliar medications: 
1. 74% 
2. 81% 
Familiar medications: 
1. 82% 
2. 75% 
Format x Familiarity Interaction: F[1,93] = 11.2, 
p< .001 
Main effects of format and familiarity were not 
significant:, Fs < 1.0 
Posttest only Scale: 0-12 /12 * 100%

Hierarchical regression analysis of influence 
of age, health literacy and cognitive measures 
on recall showed significant effect of HL with 
regard to PC instructions, but not S instruc-
tions. (Lower HL = decreased recall) 

Working memory significant independent pre-
dictor of Instruction recall for S instructions

No interaction reported

Brooke et al., 
2013

9 Participants recruited 
around Leeds, aged 45 
years and older (UK, 
n=40, sequential groups 
design, mean age 55.95, 
age range  46-72)

Educational level: approximately half of 
the sample had completed education by 
18 years, half of the sample were higher 
education graduates

Balance appointment 
information leaflet

1. standard leaflet A 

2. standard leaflet B

3. revised leaflet (based on user-testing)

[multiple feature revision]

Overall effects: Problems with finding and under-
standing information: 
1. 5/11 points 
2. 6/11 points 
3. 5/11 points 
Problems with Revised Leaflet were experienced by 
fewer participants compared to Leaflet A + B 
No statistical analysis of differences between 
leaflets 
Posttest only Scale: 0-11 

Not reported

Older adults - framing Older adults - framing

Makoul et al., 
2009

17 Hispanic/Latino older 
adults speaking both 
Spanish and English 
(USA, n=270, rand-
omized, mean age 59.0, 
age range 50-80)

Educational level: approximately half of 
the sample had between 0 and 8 years of 
education

5 minutes multimedia 
program about colorectal 
cancer screening

1. positive introductory appeal

2. negative introductory appeal

[framing]

Overall effects: Increased pre-posttest knowledge 
for both multi-media groups (mean increase from 
3.8 to 6.3, z = 13.11, p<0.001 (McNemar’s test) 
No differences between positive and negative 
introductory appeal (p=ns) 
No means reported for specific conditions 
Posttest – Pretest Scale: 0-10

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Zamarian et al., 
2010

14 Healthy older adults, 
Mild Cognitive Impair-
ment patients, and 
Alzheimer’s Disease  
patients participated in 
the study (each group 
n=18), (Austria, n=54, 
pseudo randomized 
within-subject design, 
mean age 75.4-77.8)

Educational level: mean years of 
education respectively 9.3 (SD=1.3), 8.7 
(SD=1.4) and 8.9 (SD=1.0).  Cognitive 
measures: all participants: CERAD battery 
(Consortium-to-Establish-a-Registry-
of-Alzheimer’s-Disease), planning and 
conceptualisation (CLOX1), mental 
complex calculation test (with multi-
digit addition and subtraction problems) 
Patients: simple arithmetic processing 
(short version of the Number Processing 
and Calculation battery, NPC), reading 
comprehension (5 items of the sentence-
to-picture matching task of the Aachner 
Aphasie Test, AAT), verbal attention span 
(digit span forward, Wechsler Memory 
Scale-Revised, WMS-R), verbal working 
memory (digit span backward, WMS-R), 
anxiety and depression (Hospital Anxiety 
and Depression Scale, HADS-D)

Information about Outcomes 
of 20 unknown medications, 
presented on computer 
screen

1. positive framing

2. negative framing

[framing]

(combined with % of cases where a 
medication showed a good/poor outcome 
(high vs low)). 

Overall effects: Participants judged more favora-
bly the positively-framed medications than the 
negatively-framed medications (score differences, 
all p<0.001)Means only reported in figures 
Posttest only Scale: 1-7

Framing effects were more pronounced in 
MCI patients and

mild AD patients than in healthy older adults. 
On average, the poorer the cognitive perfor-
mance, the stronger the framing effects

Older adults - narratives Older adults - narratives

Kreuter et al., 
2010

20 Community sample of 
African American women 
living in areas of St. 
Louis, Missouri, aged 
40 years and older, never 
diagnosed with breast 
cancer (USA, n=409, 
randomized, mean age 
61.1)

Educational level:  (highest grade

completed in school): 31.1% had com-
pleted fewer than 12 years of school

Video with 11 key messages 
about breast cancer risk

1. informational format (in didactic, exposi-
tory form from

an African American woman narrator)

2. narrative format (in the form of personal 
stories from African American breast

cancer survivors)

[narratives]

Overall effects: Narrative video more effective with 
regard to Recall 3- and 6-months after watching 
the video 
Recall 3 months:  
1. 60% 
2. 72 % (p<0.01) 
Recall 6 months:  
1. 58% 
2.70% (p<0.01) 
P for 3- vs. 6-month follow-up recall within group: 
Breast cancer or mammography:  
1. 59.9 to 64.5% (p=0.18) 
2. 62.8 to 71.7% (p<0.05) 
Women in the video: 
1. 21.1 to 25.2% (p=0.22) 
2. 54.0 to 65.7% (p<0.01) 
Specific mention of any topic or key message: 
1. 28.7 to 18.7% (p<0.01) 
2. 27.9 to 22.4% (p=0.09) 
Posttest only at post-exposure, 3- and 6-month 
follow-up Scale: proportion of women who recalled 
content, topic or/and messengers: 0-100%

Not reported for comprehension

 

Mazor et al., 
2007

20 Adult patients receiving 
care from an anticoagula-
tion clinic located in an 
academic health Center 
Massachusetts (USA, 
n=326, randomized, 
79.14 % aged 55 or 
older)

Educational level:

60% had at least some college or a 2 year 
degree, remaining participants were high 
school graduates or less 
8th grade or less: 13 
Some high school: 29 
High school graduate or GED: 75 
Some college or 2 year degree: 76 
4 year college degree: 46 
More than 4 year college degree: 74

Educational health video in 
which physician is talking 
about anticoagulant medica-
tion management

1. narrative format (key points highlighted 
by citing anecdotes about other patients’ 
experiences)

2. statistical format (referring to scientific

evidence drawn from the medical literature, 
using lay language)

3. combined format

[narratives]

Overall effects: When the baseline knowledge score 
was included as a covariate, the results suggested 
that patients viewing a version with narrative evi-
dence showed greater knowledge gains compared 
to the video with only statistical info (p=0.006). 
1. 60(17) → 69 (17) 
2. 57(14) → 68 (16) 
3. 56(17) → 68 (16).   
If baseline knowledge scores weren’t included, 
p=0.15 
Comparing results for patients who viewed the 
narrative evidence only video to the narrative plus 
statistical evidence video, no statistically significant 
differences were found (p values ranged from .17 
to .86) 
Posttest – Pretest Scale: 0-22 /22 *100%

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Zamarian et al., 
2010

14 Healthy older adults, 
Mild Cognitive Impair-
ment patients, and 
Alzheimer’s Disease  
patients participated in 
the study (each group 
n=18), (Austria, n=54, 
pseudo randomized 
within-subject design, 
mean age 75.4-77.8)

Educational level: mean years of 
education respectively 9.3 (SD=1.3), 8.7 
(SD=1.4) and 8.9 (SD=1.0).  Cognitive 
measures: all participants: CERAD battery 
(Consortium-to-Establish-a-Registry-
of-Alzheimer’s-Disease), planning and 
conceptualisation (CLOX1), mental 
complex calculation test (with multi-
digit addition and subtraction problems) 
Patients: simple arithmetic processing 
(short version of the Number Processing 
and Calculation battery, NPC), reading 
comprehension (5 items of the sentence-
to-picture matching task of the Aachner 
Aphasie Test, AAT), verbal attention span 
(digit span forward, Wechsler Memory 
Scale-Revised, WMS-R), verbal working 
memory (digit span backward, WMS-R), 
anxiety and depression (Hospital Anxiety 
and Depression Scale, HADS-D)

Information about Outcomes 
of 20 unknown medications, 
presented on computer 
screen

1. positive framing

2. negative framing

[framing]

(combined with % of cases where a 
medication showed a good/poor outcome 
(high vs low)). 

Overall effects: Participants judged more favora-
bly the positively-framed medications than the 
negatively-framed medications (score differences, 
all p<0.001)Means only reported in figures 
Posttest only Scale: 1-7

Framing effects were more pronounced in 
MCI patients and

mild AD patients than in healthy older adults. 
On average, the poorer the cognitive perfor-
mance, the stronger the framing effects

Older adults - narratives Older adults - narratives

Kreuter et al., 
2010

20 Community sample of 
African American women 
living in areas of St. 
Louis, Missouri, aged 
40 years and older, never 
diagnosed with breast 
cancer (USA, n=409, 
randomized, mean age 
61.1)

Educational level:  (highest grade

completed in school): 31.1% had com-
pleted fewer than 12 years of school

Video with 11 key messages 
about breast cancer risk

1. informational format (in didactic, exposi-
tory form from

an African American woman narrator)

2. narrative format (in the form of personal 
stories from African American breast

cancer survivors)

[narratives]

Overall effects: Narrative video more effective with 
regard to Recall 3- and 6-months after watching 
the video 
Recall 3 months:  
1. 60% 
2. 72 % (p<0.01) 
Recall 6 months:  
1. 58% 
2.70% (p<0.01) 
P for 3- vs. 6-month follow-up recall within group: 
Breast cancer or mammography:  
1. 59.9 to 64.5% (p=0.18) 
2. 62.8 to 71.7% (p<0.05) 
Women in the video: 
1. 21.1 to 25.2% (p=0.22) 
2. 54.0 to 65.7% (p<0.01) 
Specific mention of any topic or key message: 
1. 28.7 to 18.7% (p<0.01) 
2. 27.9 to 22.4% (p=0.09) 
Posttest only at post-exposure, 3- and 6-month 
follow-up Scale: proportion of women who recalled 
content, topic or/and messengers: 0-100%

Not reported for comprehension

 

Mazor et al., 
2007

20 Adult patients receiving 
care from an anticoagula-
tion clinic located in an 
academic health Center 
Massachusetts (USA, 
n=326, randomized, 
79.14 % aged 55 or 
older)

Educational level:

60% had at least some college or a 2 year 
degree, remaining participants were high 
school graduates or less 
8th grade or less: 13 
Some high school: 29 
High school graduate or GED: 75 
Some college or 2 year degree: 76 
4 year college degree: 46 
More than 4 year college degree: 74

Educational health video in 
which physician is talking 
about anticoagulant medica-
tion management

1. narrative format (key points highlighted 
by citing anecdotes about other patients’ 
experiences)

2. statistical format (referring to scientific

evidence drawn from the medical literature, 
using lay language)

3. combined format

[narratives]

Overall effects: When the baseline knowledge score 
was included as a covariate, the results suggested 
that patients viewing a version with narrative evi-
dence showed greater knowledge gains compared 
to the video with only statistical info (p=0.006). 
1. 60(17) → 69 (17) 
2. 57(14) → 68 (16) 
3. 56(17) → 68 (16).   
If baseline knowledge scores weren’t included, 
p=0.15 
Comparing results for patients who viewed the 
narrative evidence only video to the narrative plus 
statistical evidence video, no statistically significant 
differences were found (p values ranged from .17 
to .86) 
Posttest – Pretest Scale: 0-22 /22 *100%

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Older adults - other factors Older adults - other factors

Walker et al., 
2007

20 Adult Participants with 
Rheumatoid Arthritis 
from hospital Rheu-
matology departments 
(United Kingdom, n=363, 
randomized, mean age 
61.57-61.96)

Health literacy (REALM): a significant 
minority (15%) of participants were 
functionally illiterate scoring <60 on the

REALM

Providing a pictorial mind 
map to Arthritis booklet

Arthritis Research Campaign (ARC) booklet 
1. without a pictorial mind map

2. with a pictorial mind map (in which 
information is presented diagrammatically 
using key

words and images) [other]

Overall effects: There was a significant increase 
in knowledge over the study in both groups, but 
there was no significant difference between the 
two groups in terms of change in knowledge score 
(Mann-Whitney U-statistic -0.91, P>0.3) 
1. mean increase 6.56  (95% CI 3.36-8.75) 
2. mean increase 6.45 (95% CI 3.78-10) 
Posttest – Pretest Scale: 40 to -40

Lower increases of knowledge for participants 
with lower levels of health literacy (F[1,5] = 
8.835, p=0.003

No interaction with independent variable 
reported

Xie, 2011 18 Adults aged 60 and 
above recruited in The 
Hyattsville Branch Library 
in Prince George’s 
County, Maryland 
(USA) and other local 
organizations (n=124, 
randomized, mean age 
68.15)

Educational level:

37.1% were high school graduates, had 
vocational training or less than high 
school 

58.9% had at least some college / associ-
ate degree

Online tutorial evaluating 
internet health information

1. individualistic learning method

2. collaborative learning method

[other]

Overall effects: Improved e-health literacy efficacy, 
perceived usefulness of e-health literacy skills, 
and e-health literacy skills across both conditions 
(p<0.001 in all three cases)  
No differences between conditions (no means 
reported)Pretest and Posttest: time of measurement 
as within-subjects variable

No effects of cognitive abilities and educa-
tional level reported

Morrow et al., 
2008 (study 1)

18 Community-dwelling 
older adults (USA, n=96, 
randomized, mean 
age 69,

age range 56–84)

Educational level: years of education: 
mean 14.3 (SD=2.7), 15.3 (SD=3.9) and 
15.0 (SD=2.6)

Providing an external aid to 
medication management

1. no aid 

2. blank page

3. Medtable (structured medication matrix) 

 [other]

Overall effects: Participants were more accurate 
(p<0.001) and more efficient (p<0.05) with either 
aid  
No differences between aids 
Accuracy (% correct):  
Simple task: 
1. 93 (sd=8.7) 
2. 99 (sd=1.8) 
3. 96 (sd=5.1) 
Complex task: 
1. 52 (sd=25.3) 
2. 84 (sd=17.1) 
3. 88 (sd=10.9) 
Efficiency (sec/acc): 
Simple task: 
1. 1.6 (sd=1.0) 
2. 1.2 (sd=0.5) 
3. 1.7 (sd=0.5) 
Complex task: 
1. 17.8 (sd=21.1) 
2. 6.8 (sd=3.9) 
3. 6.3 (sd=2.6) 
Posttest only Scale accuracy: 0-24/24 *100% or 
0-29/29 *100%

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Older adults - other factors Older adults - other factors

Walker et al., 
2007

20 Adult Participants with 
Rheumatoid Arthritis 
from hospital Rheu-
matology departments 
(United Kingdom, n=363, 
randomized, mean age 
61.57-61.96)

Health literacy (REALM): a significant 
minority (15%) of participants were 
functionally illiterate scoring <60 on the

REALM

Providing a pictorial mind 
map to Arthritis booklet

Arthritis Research Campaign (ARC) booklet 
1. without a pictorial mind map

2. with a pictorial mind map (in which 
information is presented diagrammatically 
using key

words and images) [other]

Overall effects: There was a significant increase 
in knowledge over the study in both groups, but 
there was no significant difference between the 
two groups in terms of change in knowledge score 
(Mann-Whitney U-statistic -0.91, P>0.3) 
1. mean increase 6.56  (95% CI 3.36-8.75) 
2. mean increase 6.45 (95% CI 3.78-10) 
Posttest – Pretest Scale: 40 to -40

Lower increases of knowledge for participants 
with lower levels of health literacy (F[1,5] = 
8.835, p=0.003

No interaction with independent variable 
reported

Xie, 2011 18 Adults aged 60 and 
above recruited in The 
Hyattsville Branch Library 
in Prince George’s 
County, Maryland 
(USA) and other local 
organizations (n=124, 
randomized, mean age 
68.15)

Educational level:

37.1% were high school graduates, had 
vocational training or less than high 
school 

58.9% had at least some college / associ-
ate degree

Online tutorial evaluating 
internet health information

1. individualistic learning method

2. collaborative learning method

[other]

Overall effects: Improved e-health literacy efficacy, 
perceived usefulness of e-health literacy skills, 
and e-health literacy skills across both conditions 
(p<0.001 in all three cases)  
No differences between conditions (no means 
reported)Pretest and Posttest: time of measurement 
as within-subjects variable

No effects of cognitive abilities and educa-
tional level reported

Morrow et al., 
2008 (study 1)

18 Community-dwelling 
older adults (USA, n=96, 
randomized, mean 
age 69,

age range 56–84)

Educational level: years of education: 
mean 14.3 (SD=2.7), 15.3 (SD=3.9) and 
15.0 (SD=2.6)

Providing an external aid to 
medication management

1. no aid 

2. blank page

3. Medtable (structured medication matrix) 

 [other]

Overall effects: Participants were more accurate 
(p<0.001) and more efficient (p<0.05) with either 
aid  
No differences between aids 
Accuracy (% correct):  
Simple task: 
1. 93 (sd=8.7) 
2. 99 (sd=1.8) 
3. 96 (sd=5.1) 
Complex task: 
1. 52 (sd=25.3) 
2. 84 (sd=17.1) 
3. 88 (sd=10.9) 
Efficiency (sec/acc): 
Simple task: 
1. 1.6 (sd=1.0) 
2. 1.2 (sd=0.5) 
3. 1.7 (sd=0.5) 
Complex task: 
1. 17.8 (sd=21.1) 
2. 6.8 (sd=3.9) 
3. 6.3 (sd=2.6) 
Posttest only Scale accuracy: 0-24/24 *100% or 
0-29/29 *100%

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Morrow et al., 
2008 (study 2)

18 Community-dwelling 
older adults (USA, n=64, 
randomized, mean age 
69, age range 60–86)

Educational level: years of education: 
mean 15.4 (SD=2.9) and 15.0 (SD=2.7)

Providing an external aid to 
medication management

1. blank page

2. revised Medtable 

 [other]

Overall effects: Participants created more accurate 
(p<0.05) schedules when using the Medtable com-
pared to a blank page. Problem-solving was more 
efficient (p<0.05) when supported by the Medtable 
compared to a blank page 
Accuracy (% correct): 
Simple task: 
1. 89 (sd=7.0) 
2. 95 (sd=4.7) 
Complex task:  
1. 85 (sd=16.8) 
2. 91 (sd=7.0) 
Efficiency (sec/acc): 
Simple task: 
1. 7.8 (sd=2.2) 
2. 5.8 (sd=1.8) 
Complex task: 
1. 10.0 (sd=6.5) 
2. 7.6 (sd=2.2) 
Posttest only Scale accuracy: 0-24/24 *100% or 
0-29/29 *100%

Not reported

Zikmund-Fisher 
et al., 2008

17 Adults from two large 
U.S. healthcare organiza-
tions in two different 
states (USA, n=631, 
randomized, mean 
age 59)

Educational level: most participants 
(65.6%) reported having completed a 
Bachelor’s or higher degree

Numeracy: 

Participants reported relatively high levels 
of numeracy as well

Medication information 
about risks and benefits

1. total risk + denominator of 100 people

2. total risk + denominator of 1000 people  

3. incremental risk + denominator of 100 
people

4. incremental risk + denominator of 1000 
people

[other]

Overall effects: A significant main effect of the use 
of incremental risk format resulting in lower knowl-
edge scores (p=0.019).  Presenting risk statistics 
using a 1000 person denominator significantly 
increased knowledge compared to presentations 
that use a 100 person denominator (p=0.009) 
No means provided for different denominator 
conditions 
Posttest only Scale: 0-4

Lower numeracy scores strongly predicted 
worse knowledge of the risks of tamoxifen

No interaction reported

LaVallie et al., 
2012

12 American Indian and 
Alaska Native adults 
attending a dinner honor-
ing elders in Seattle, 
Washington, in 2006 
(USA, n=91, within-
subject design, mean 
age 64)

Educational level:

57% attended college

Numeracy: >50% low numeracy (total 
correct range 0-3):

0: 56% 
1: 34% 
2: 9% 
3: 1%

Risk information about a 
hypothetical disease and 
the possible benefits of two 
different treatments

1. relative risk reduction 

2. absolute risk reduction 

3. number needed to treat

[other]

Overall effects: Framing information as relative risk 
was associated with higher odds of correct inter-
pretation compared to absolute risk (OR=1.8, 95% 
CI = 1.2-1.9) and number needed to treat (OR=2.0, 
95% CI = 1.2-3.5)  
No significant differences between absolute risk 
reduction and number needed to treat 
% correct: 
1. 74% 
2. 60% 
3. 58% 
Posttest only Scale: 0-3 answers correct

Results did not differ for different levels of 
education

No interaction reported



93◊

2

Comprehensibility of health documents

Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Morrow et al., 
2008 (study 2)

18 Community-dwelling 
older adults (USA, n=64, 
randomized, mean age 
69, age range 60–86)

Educational level: years of education: 
mean 15.4 (SD=2.9) and 15.0 (SD=2.7)

Providing an external aid to 
medication management

1. blank page

2. revised Medtable 

 [other]

Overall effects: Participants created more accurate 
(p<0.05) schedules when using the Medtable com-
pared to a blank page. Problem-solving was more 
efficient (p<0.05) when supported by the Medtable 
compared to a blank page 
Accuracy (% correct): 
Simple task: 
1. 89 (sd=7.0) 
2. 95 (sd=4.7) 
Complex task:  
1. 85 (sd=16.8) 
2. 91 (sd=7.0) 
Efficiency (sec/acc): 
Simple task: 
1. 7.8 (sd=2.2) 
2. 5.8 (sd=1.8) 
Complex task: 
1. 10.0 (sd=6.5) 
2. 7.6 (sd=2.2) 
Posttest only Scale accuracy: 0-24/24 *100% or 
0-29/29 *100%

Not reported

Zikmund-Fisher 
et al., 2008

17 Adults from two large 
U.S. healthcare organiza-
tions in two different 
states (USA, n=631, 
randomized, mean 
age 59)

Educational level: most participants 
(65.6%) reported having completed a 
Bachelor’s or higher degree

Numeracy: 

Participants reported relatively high levels 
of numeracy as well

Medication information 
about risks and benefits

1. total risk + denominator of 100 people

2. total risk + denominator of 1000 people  

3. incremental risk + denominator of 100 
people

4. incremental risk + denominator of 1000 
people

[other]

Overall effects: A significant main effect of the use 
of incremental risk format resulting in lower knowl-
edge scores (p=0.019).  Presenting risk statistics 
using a 1000 person denominator significantly 
increased knowledge compared to presentations 
that use a 100 person denominator (p=0.009) 
No means provided for different denominator 
conditions 
Posttest only Scale: 0-4

Lower numeracy scores strongly predicted 
worse knowledge of the risks of tamoxifen

No interaction reported

LaVallie et al., 
2012

12 American Indian and 
Alaska Native adults 
attending a dinner honor-
ing elders in Seattle, 
Washington, in 2006 
(USA, n=91, within-
subject design, mean 
age 64)

Educational level:

57% attended college

Numeracy: >50% low numeracy (total 
correct range 0-3):

0: 56% 
1: 34% 
2: 9% 
3: 1%

Risk information about a 
hypothetical disease and 
the possible benefits of two 
different treatments

1. relative risk reduction 

2. absolute risk reduction 

3. number needed to treat

[other]

Overall effects: Framing information as relative risk 
was associated with higher odds of correct inter-
pretation compared to absolute risk (OR=1.8, 95% 
CI = 1.2-1.9) and number needed to treat (OR=2.0, 
95% CI = 1.2-3.5)  
No significant differences between absolute risk 
reduction and number needed to treat 
% correct: 
1. 74% 
2. 60% 
3. 58% 
Posttest only Scale: 0-3 answers correct

Results did not differ for different levels of 
education

No interaction reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Blanson-
Henkemans et 
al., 2008

11 Ethnically diverse older 
adults (The Netherlands, 
n=28, within-subject 
design, mean age 67, age 
range 61-75)

Educational level: 

not reported

Cognitive measures: memory span, vo-
cabulary, perceptual speed, spatial ability

A diabetes self-care com-
puter program in which a 
computer assistant interacts 
with the patient

1. fixed assistant

2. adaptive assistant

[other]

Overall effects: there was an increase in subjects’ 
knowledge (t(25) =–3.95, p<.001) 
No difference between assistants in knowledge 
(F(1,25) = .097, p=0.76)  
No specific means reported for different conditions 
With regard to task performance (speed and 
accuracy) participants using the adaptive assistant 
were faster (efficiency, F(1,27) = 5.24, p=0.03) and 
made less errors (effectiveness, , F(1,27) = 4.94, 
p=0.035) completing hypothetical scenarios 
Efficiency: 
1. 153.41 (sd=11.91) 
2. 141.22 (sd=11.48) 
Effectiveness: 
1. 1.79 (sd=0.15) 
2. 0.54 (sd=0.11) 
Posttest – Pretest Scale: 0-8 for diabetes knowl-
edge 

Not reported

Younger versus older subgroup Younger versus older subgroup

Liu, Kemper, & 
McDowd, 2009

16 30 younger adults from. 
Midwest US Univer-
sity and 26 older adults  
(USA, younger adults 
n=30, older adults n=26, 
randomized, mean age 
older adults 71-71.42, 
mean age younger adults 
21.43-22.88)

Educational level: 

years of education text only group: M = 
19.05 (SD=2.63)

illustrations group: M = 17.67 (SD=2.71)

Health related texts on 
diverse subjects

1. without illustrations

2. with illustrations

[pictures]

Overall effects: No differences between texts with 
and without illustrations, for both age groups 
Text comprehension accuracy for older adults: 
1. 15.77 (sd=1.24) 
2. 15.77 (sd=1.92) 
p=ns 
Posttest only Scale: 0-18  

Not reported

Van Weert et al., 
2011

14 Dutch participants aged 
18 years and older, 
able to read and write 
in Dutch, not being a 
medical professional and 
not diagnosed with lung 
cancer (The Netherlands, 
younger participants 
<50 years versus older 
participants, n=129, ≥50 
years, n=71, total n=200, 
randomized, no mean age 
for adults ≥50)

Educational level:

17.5% low, 33.0% middle and 49.5% 
high level of education

Personalized website with 
information on surgeries for 
treatment of lung cancer

1. text only 

2. text + labeled photograph 

3. text + labeled drawing

[pictures]

Overall effects:  
Higher recall for photograph versus text only 
condition (η2=0.03) 
1. 2.62 (sd=2.11) 
2. 3.31 (sd=2.18) 
3. 3.07 (sd=2.16) 
Higher perceived understandability for both visual 
cues compared to text only condition (p<0.05)
Perceived understandability: 
1. 18.88 (sd=0.59) 
2./ 3. (both conditions with visuals combined): 
20.43 (sd=0.37) 
Posttest only Scale: 0-8 (recall); 0-28 (perceived 
understandability)

Effect of adding a visual cue on satisfaction 
with comprehensibility significant for older 
(≥50 years) but not for younger (<50 years) 
participants (F(1, 196) = 4.18, p < 0.05, ɳ2 
= 0.02). 
Satisfaction with comprehensibility: < 50 
Text only: 5.34 (sd=1.01)  
+ visual cue: 5.58 (sd=1.10) ≥ 50  
Text only: 4.92 (sd=1.08) 
+ visual cue: 5.88 (sd=1.08) 
No other subgroup effects reported

Van Weert et al., 
2011

14 Dutch participants aged 
18 years and older, 
able to read and write 
in Dutch, not being a 
medical professional and 
not diagnosed with lung 
cancer (The Netherlands, 
younger participants 
<50 years versus older 
participants, n=129, ≥50 
years, n=71, total n=200, 
randomized, no mean age 
for adults ≥50)

Educational level:

17.5% low, 33.0% middle and 49.5% 
high level of education

Personalized website with 
information on surgeries for 
treatment of lung cancer

1. non-complex language 

2. complex language

[language]

Overall effects: Higher recall (η2=0.07) and 
perceived understandability (p<0.01) with non-
complex language compared to complex language 
Recall: 
1. 3.59 (sd=2.33) 
2. 2.48 (sd=1.85) 
Perceived understandability: 
1. 21.05 (sd=0.43) 
2. 19.05 (sd=0.43) 
Posttest only Scale: 0-8 (recall); 0-28 (perceived 
understandability)

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Blanson-
Henkemans et 
al., 2008

11 Ethnically diverse older 
adults (The Netherlands, 
n=28, within-subject 
design, mean age 67, age 
range 61-75)

Educational level: 

not reported

Cognitive measures: memory span, vo-
cabulary, perceptual speed, spatial ability

A diabetes self-care com-
puter program in which a 
computer assistant interacts 
with the patient

1. fixed assistant

2. adaptive assistant

[other]

Overall effects: there was an increase in subjects’ 
knowledge (t(25) =–3.95, p<.001) 
No difference between assistants in knowledge 
(F(1,25) = .097, p=0.76)  
No specific means reported for different conditions 
With regard to task performance (speed and 
accuracy) participants using the adaptive assistant 
were faster (efficiency, F(1,27) = 5.24, p=0.03) and 
made less errors (effectiveness, , F(1,27) = 4.94, 
p=0.035) completing hypothetical scenarios 
Efficiency: 
1. 153.41 (sd=11.91) 
2. 141.22 (sd=11.48) 
Effectiveness: 
1. 1.79 (sd=0.15) 
2. 0.54 (sd=0.11) 
Posttest – Pretest Scale: 0-8 for diabetes knowl-
edge 

Not reported

Younger versus older subgroup Younger versus older subgroup

Liu, Kemper, & 
McDowd, 2009

16 30 younger adults from. 
Midwest US Univer-
sity and 26 older adults  
(USA, younger adults 
n=30, older adults n=26, 
randomized, mean age 
older adults 71-71.42, 
mean age younger adults 
21.43-22.88)

Educational level: 

years of education text only group: M = 
19.05 (SD=2.63)

illustrations group: M = 17.67 (SD=2.71)

Health related texts on 
diverse subjects

1. without illustrations

2. with illustrations

[pictures]

Overall effects: No differences between texts with 
and without illustrations, for both age groups 
Text comprehension accuracy for older adults: 
1. 15.77 (sd=1.24) 
2. 15.77 (sd=1.92) 
p=ns 
Posttest only Scale: 0-18  

Not reported

Van Weert et al., 
2011

14 Dutch participants aged 
18 years and older, 
able to read and write 
in Dutch, not being a 
medical professional and 
not diagnosed with lung 
cancer (The Netherlands, 
younger participants 
<50 years versus older 
participants, n=129, ≥50 
years, n=71, total n=200, 
randomized, no mean age 
for adults ≥50)

Educational level:

17.5% low, 33.0% middle and 49.5% 
high level of education

Personalized website with 
information on surgeries for 
treatment of lung cancer

1. text only 

2. text + labeled photograph 

3. text + labeled drawing

[pictures]

Overall effects:  
Higher recall for photograph versus text only 
condition (η2=0.03) 
1. 2.62 (sd=2.11) 
2. 3.31 (sd=2.18) 
3. 3.07 (sd=2.16) 
Higher perceived understandability for both visual 
cues compared to text only condition (p<0.05)
Perceived understandability: 
1. 18.88 (sd=0.59) 
2./ 3. (both conditions with visuals combined): 
20.43 (sd=0.37) 
Posttest only Scale: 0-8 (recall); 0-28 (perceived 
understandability)

Effect of adding a visual cue on satisfaction 
with comprehensibility significant for older 
(≥50 years) but not for younger (<50 years) 
participants (F(1, 196) = 4.18, p < 0.05, ɳ2 
= 0.02). 
Satisfaction with comprehensibility: < 50 
Text only: 5.34 (sd=1.01)  
+ visual cue: 5.58 (sd=1.10) ≥ 50  
Text only: 4.92 (sd=1.08) 
+ visual cue: 5.88 (sd=1.08) 
No other subgroup effects reported

Van Weert et al., 
2011

14 Dutch participants aged 
18 years and older, 
able to read and write 
in Dutch, not being a 
medical professional and 
not diagnosed with lung 
cancer (The Netherlands, 
younger participants 
<50 years versus older 
participants, n=129, ≥50 
years, n=71, total n=200, 
randomized, no mean age 
for adults ≥50)

Educational level:

17.5% low, 33.0% middle and 49.5% 
high level of education

Personalized website with 
information on surgeries for 
treatment of lung cancer

1. non-complex language 

2. complex language

[language]

Overall effects: Higher recall (η2=0.07) and 
perceived understandability (p<0.01) with non-
complex language compared to complex language 
Recall: 
1. 3.59 (sd=2.33) 
2. 2.48 (sd=1.85) 
Perceived understandability: 
1. 21.05 (sd=0.43) 
2. 19.05 (sd=0.43) 
Posttest only Scale: 0-8 (recall); 0-28 (perceived 
understandability)

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Wilson & Park, 
2008

12 Functionally independent 
older adults (n=33) and 
college students (n=33) 
(United States, total 
n=66, within-subject 
design mean age older 
adults 69.6, mean age 
students 18.9)

Cognitive measures: 

mean score older adults: 28.27 on the 
Mini-Mental State Exam

Health related statements Health related statements with 

1. positive valence  

2. negative valence 

[framing]

Overall effects: The presence of negations in 
health-related statements hindered these state-
ments’ accurate recognition, especially among 
older participants (p<0.001).  
Specifically, when statements reversed in mean-
ing, older adults were particularly susceptible to 
incorrectly remembering the opposite meaning 
of negatively worded health-related statements 
(p<0.01) 
Probability means only reported in figures 
Posttest only Scale: probability of response (correct 
or incorrect - changed or new): 0.0 - 1.0 

Not reported
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Source Quality score Study population Health literacy or Educational 
level

Health related 
document studied

Comparisons Outcomes Effects of health literacy / 
educational level / cognitive 
abilities

Wilson & Park, 
2008

12 Functionally independent 
older adults (n=33) and 
college students (n=33) 
(United States, total 
n=66, within-subject 
design mean age older 
adults 69.6, mean age 
students 18.9)

Cognitive measures: 

mean score older adults: 28.27 on the 
Mini-Mental State Exam

Health related statements Health related statements with 

1. positive valence  

2. negative valence 

[framing]

Overall effects: The presence of negations in 
health-related statements hindered these state-
ments’ accurate recognition, especially among 
older participants (p<0.001).  
Specifically, when statements reversed in mean-
ing, older adults were particularly susceptible to 
incorrectly remembering the opposite meaning 
of negatively worded health-related statements 
(p<0.01) 
Probability means only reported in figures 
Posttest only Scale: probability of response (correct 
or incorrect - changed or new): 0.0 - 1.0 

Not reported
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Appendix: Search strategy for Medline

No. Strategy Filters Hits

S1 (MH “Health Literacy”) — 1189

S2 (MH “Reading”) — 16.104

S3 (MH “Educational Status”) — 37.353

S4 (TI (illiterac* OR illiterat* OR literate OR literac*) 
OR AB (illiterac* OR illiterat* OR literate OR 
literac*)) OR (S1 OR S3)

— 45.271

S5 (MH “Health Education”) OR (MH “Patient Educa-
tion as Topic”)

— 116.258

S6 (MH “Consumer Health Information”) — 1479

S7 (MH “Patient Participation”) — 16.807

S8 (MH “Informed Consent+”) — 34.067

S9 (MH “Drug Prescriptions”) — 21.181

S10 (MH “Food Labeling”) — 2131

S11 (MH “Decision Making”) OR (MH “Choice Be-
havior”)

— 81.863

S12 (MH “Pamphlets”) — 3000

S13 (MH “Comprehension”) — 7129

S14 (MH “Health Knowledge, Attitudes, Practice”) — 66.666

S15 (MH “Learning”) — 43.067

S16 TI (comprehen* OR readab* OR “ability to read” 
OR understand* OR processing OR knowledge 
OR learning OR performance OR accuracy OR 
error*) OR AB (comprehen* OR readab* OR 
“ability to read” OR understand* OR processing 
OR knowledge OR learning OR performance OR 
accuracy OR error*)

— 2.052.654

S17 “health advice*” OR “health message” OR “de-
cision aid*” OR “health document*” OR “health 
text*” OR pamphlet OR booklet OR leaflet OR 
“patient information” OR “health information” 
OR “health related information”

— 33.743

S18 S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR 
S12 OR S17

— 283.573

S19 S13 OR S14 OR S15 OR S16 — 2.099.977

S20 S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S12 OR 
S17

— 212.257

S21 S20 AND S4 AND S19 — 2825

S22 S18 AND S4 AND S19 — 3101

S23 S20 AND S2 AND S19 — 379

S24 S22 OR S23 — 3270

TABLE A2. Search strategy for MEDLINE (Via EBSCOHost), Date: 03-25-2013 (Exploratory Search) 
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No. Strategy Filters Hits

S25 S22 OR S24 Age Re-
lated: 
All Child: 
0–18 years

898

S26 S22 OR S24 Age Re-
lated: All 
Adult: 
19 + years

2054

S27 S24 NOT (S25 NOT S26) — 3034

NOTE. The search strategy was adapted to suit the other databases. MH = Mesh Heading; TI = Title; 

AB = Abstract.
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Appendix: Acceptable outcome measures

We hereby provide a list of acceptable indicators of comprehensibility/comprehension. 
The list is based on indicators of comprehensibility and comprehension that are 
used in Database Begrijpelijke Taal NWO (Comprehensible Language and Effective 
Communication) and that appear in articles in this database that use measures 
other than the main ones listed. Note that this list is not exhaustive. It is possible that 
during our search we came across studies that used measures that could possibly 
have counted as indicators of comprehensibility/comprehension that are not listed 
here. Reviewers would have then discussed whether these indicators would have 
been acceptable.

• Attitudes about material (ease of reading, length of time needed to study material, 
self-reported comprehensibility/comprehension, self-reported confidence in 
learning, perceived utility of the material)

• Cloze test (in a cloze test, readers are asked to fill in every nth word that is left 
blank in the text)

• Correlation of experts’ cognitive structures of material with subjects’ cognitive 
structures of material

• Estimates of risk (self-reported estimates of risk after being presented with risk 
information)

• Expert assessment
• Expert opinions
• Finding information (speed of finding information, finding information)
• Free reproduction
• Guided reproduction
• Interpretation scores
• Interview with open-ended questions
• Pre- and posttest knowledge
• Multiple-choice questions for explicit information
• Multiple-choice questions for implicit information
• Open-ended questions for explicit information
• Open-ended questions for implicit information
• Questions for comprehension
• Reading (whether subjects do or do not read the passage)
• Reading time
• Recall of content (free or cued)
• Recall of text structure (free or cued)
• Recognition of the stimulus
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• Recognition of related material
• Summary or paraphrase
• Task execution (immediate or delayed)
• Task performance (speed of performance)
• Task performance (accuracy of performance)
• Transfer of knowledge (using knowledge in a novel scenario)
• Word-naming task (speed of performance indicating comprehension)
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Abstract

Recent studies suggest that health related fotonovelas – booklets that portray 
a dramatic story using photographs and captions – may be effective health 
communication tools, especially for readers with a low level of literacy. In this 
experiment, effects on knowledge and behavioral intentions were assessed of 
a fotonovela originally developed for a Latin-American audience. 

Dutch readers from a low literacy group (N=89) and a high literacy group 
(N=113) were randomly assigned to one of three conditions: a fotonovela 
condition (all texts translated into Dutch), a traditional brochure condition (also 
in Dutch) and a control condition. 

On knowledge about diabetes, participants in the fotonovela condition 
outperformed participants in both other conditions. This finding was 
consistent across literacy levels. On behavioral intentions, however, readers of 
the fotonovela did not score higher than participants in the other conditions. 
We also evaluated hypotheses proposed in the Entertainment Overcoming 
Resistance Model (EORM; Moyer-Gusé, 2008) on the possible mechanisms 
underlying persuasion through narratives. No support was found for the 
mechanisms proposed in the EORM. 

The outcomes of this study suggest that a fotonovela may be a valuable 
health education format for adults with varying levels of literacy, even if it was 
developed for a target group with a different cultural background.
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Introduction

In the Netherlands, 12% of the population between 16 and 65 years have low 
literacy skills (Buisman, Allen, Fouarge, Houtkoop, & Van der Velden, 2013, p. 29), 
preventing these citizens from using written information to function adequately 
in society (White & Dillow, 2005, p. 4). Literacy skills are closely related to health 
literacy. Parker, Baker, Williams, and Nurss (1995) found high correlations among 
measures of  general literacy skills (WRAT-R), and literacy in medicine (REALM), 
and functional health literacy (TOFHLA).1 Both low literacy and low health literacy 
have been reliably associated with poor health outcomes such as poorer health 
knowledge, poor overall health status, measures of morbidity and use of health 
resources (DeWalt, Berkman, Sheridan, Lohr, & Pignone, 2004; Geboers, Reijneveld, 
Jansen, & De Winter, 2016).

One of the reasons that people may experience health problems is that it can be 
difficult to read and understand written health information such as  patient leaflets 
and package inserts. This would suggest that forms of communication that do not 
rely on written language may be more effective. Indeed, a systematic review on 
the effectiveness of health related documents revealed that providing information 
in visual narratives is a promising strategy for delivering health messages (Koops 
van ‘t Jagt, Hoeks, Jansen, De Winter, & Reijneveld, 2016). In the present study, 
we investigated the possible benefits of using a specific form of visual narrative, 
the fotonovela, as a strategy to reach an audience with low levels of literacy. 
Fotonovelas – small booklets portraying a dramatic story with photographs and 
captions – may engage audiences with realistic characters, simple texts and vivid 
pictures. Fotonovelas have been successfully used as health communication and 
education tools in countries like the USA, Mexico and South-Africa (e.g. James 
et al., 2005; Unger, Molina, & Baron, 2009; Unger, Cabassa, Molina, Contreras, & 
Baron, 2013; Boyte, Pilisuk, Matiella, & Macario, 2014). This educational use of 
fotonovelas fits in with a longstanding tradition of entertainment education and 
narrative-based strategies (e.g. Singhal & Rogers, 1988; Singhal, Njogu, Bouman, 
& Elias, 2006). Narrative-based health communication may facilitate processing, 
may increase motivation to accept the main message and act on it because of 
reduced resistance, can be viewed as a form of learning through experience and 
can contribute to changes in attitudes, intentions and behavior (Schank & Abelson, 
1977; 1995; Zabrucky & Moore, 1999; Hinyard & Kreuter, 2007; Mar & Oatley, 2008; 
Moyer-Gusé, 2008; Glaser, Garsoffky, & Schwan, 2009; Fransen, Smit, & Verlegh, 
2015).
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The fotonovela used in this study was about  type 2 diabetes. In the Netherlands, as 
in the U.S., type 2 diabetes is especially prevalent in adults with low literacy: 5.6% 
in the lowest literacy group suffer from type 2 diabetes versus 1.2% in the highest 
literacy group (Gezondheidsraad, 2011, p. 9). Consequences of diabetes are also 
more severe for adults with low levels of literacy (Schillinger et al., 2002).

In the last decade a limited number of studies have explored possible effects of 
fotonovelas as a means to communicate health education messages. Unger 
et al. (2009), for instance, developed a bilingual fotonovela on diabetes (Sweet 
Temptations) which was evaluated among 311 Hispanic adults with low literacy 
in California. In a pretest-posttest study they found that diabetes knowledge 
increased significantly after reading the fotonovela. Furthermore they found that 
the participants’ intentions to exercise, eat fruit and vegetables and talk to a family 
member were significantly higher than before the participants read the fotonovela.
Unger et al. (2013) tested the effects of a fotonovela on depression. In both the 
fotonovela condition and a control condition with a traditional brochure, an immediate 
posttest and also a follow-up test after one month showed a statistically significant 
knowledge gain. Only in the fotonovela condition, however, the stigma regarding 
people with a depression was significantly reduced. Boyte et al. (2014) evaluated 
a fotonovela to encourage human papillomavirus immunization among preteens 
in California. In an experiment without a control group, a statistically significant 
knowledge gain was found from pretest to posttest. James et al. (2005) evaluated the 
effects of a South African fotonovela on sexually transmitted infections. Knowledge 
scores of the participants who read the fotonovela significantly improved both in an 
immediate posttest and in a follow-up test taken after six weeks, as compared to a 
pretest as well as to a control group with participants. Similar results were found for 
attitudes and behavioral intentions concerning prevention measures.

According to Kreuter et al. (2005), it is a truism that health promotion messages 
will be more effective if they reflect cultural norms, values and beliefs. However, 
the authors remark that “evidence to support this notion is surprisingly limited” 
(p. 53). Larkey and Hecht (2010) also regard culturally grounded narratives as a 
natural choice for creating health messages for specific audiences, pointing out that 
many health promotion campaigns include interventions based on the assumption 
that in order to be effective, the messages should incorporate culturally relevant 
content. Just as Kreuter et al. (2005), however, Larkey and Hecht remark that hardly 
any studies have tested whether such approaches are indeed more effective than 
programs that ignore culture (p. 113; 114). Although recent systematic reviews 
tested the persuasive effects of narratives (Braddock & Dillard, 2016; De Graaf, 
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Sanders, & Hoeken, 2016) and other systematic reviews evaluated the effectiveness 
of behavioral interventions with culturally adapted strategies (Nierkens et al., 2013; 
Kong, Tussing-Humphries, Odoms-Young, Stolley, & Fitzgibbon, 2014), only a few 
empirical studies have actually evaluated  the effects that educational narratives 
that are culturally targeted to one group may have on other cultural groups (see for 
example Murphy et al., 2015, who explored the  effects of a cervical cancer film 
developed for  Mexican Americans on other ethnic groups). To our knowledge, for 
fotonovelas such effects have not yet been studied empirically at all.

If existing fotonovelas translated into various languages could be successfully used 
as health education tools in multiple cultures, that would reduce the urgency of 
creating separate fotonovelas for each cultural group. Furthermore, if the effects of 
reading a fotonovela are found to be positive both for readers with a high level of 
literacy and for readers with a low level of literacy, no measures regarding a specific 
target group would have to be taken when distributing this fotonovela. For these 
reasons the present study aimed to test the effects of reading a translated version of 
the fotonovela Sweet Temptations (Unger et al., 2009) in people with varying levels 
of literacy in the Netherlands. The title was literally translated into Zoete verleiding 
and all captions were translated into Dutch. The story line was unchanged. All 
pictures were copied from the original version.

In addition to investigating the effectiveness of the fotonovela Zoete verleiding, we 
wanted to explore how possible effects of reading this fotonovela on behavioral 
intentions could be explained. The last few decades have witnessed a considerable 
increase in theoretical and empirical studies into possible explanations for the 
persuasiveness of messages presented in various narrative formats (see, for 
instance, Green & Brock, 2000; 2002; Slater & Rouner, 2002; Hinyard & Kreuter, 
2007; De Graaf, Hoeken, Sanders, & Beentjes, 2011; Hoeken & Sinkeldam, 
2014). The present study examined the explanatory potency of the Entertainment 
Overcoming Resistance Model (EORM) for the processing and the persuasive 
effects of a fotonovela.

The EORM
The EORM, developed by Moyer-Gusé (Moyer-Gusé, 2008; Moyer-Gusé & Nabi, 
2010)  builds on Bandura’s social cognitive theory (Bandura, 2002) and Slater and 
Rouner’s Extended Elaboration Likelihood Model (2002). The EORM lists a number of 
entertainment features positively affecting the adoption of story-consistent attitudes 
and behaviors, through reduction of initial resistance against perceived pressure 
to behavior change. Important roles in this process are played by transportation, 
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identification, and perceived similarity. 
 
Transportation refers to the process by which an individual becomes immersed into 
the story, losing track of the real world as he or she experiences the unfolding 
events in the story (Moyer-Gusé & Nabi, 2010, p. 29). Other labels used for this 
phenomenon of being swept into the story are absorption (Slater & Router, 2002), 
narrative involvement (Moyer-Gusé & Nabi, 2010) and narrative engagement 
(Busselle & Bilandzic, 2008).

Identification is defined in the EORM as an emotional and cognitive process whereby 
a viewer imagines himself or herself as a particular character. This process involves 
sharing feelings of the character, sharing his/her perspective, internalizing his/her 
goals and losing self-awareness during exposure. Losing self-awareness overlaps 
with transportation. However, whereas identification involves taking the perspective 
of a particular character, transportation does not require this kind of perspective-
taking: readers, viewers or listeners may become swept up in an imaginary world 
while maintaining their own perspective (Moyer-Gusé & Nabi, 2010, pp. 29-30). 

Perceived similarity is another important concept in narrative persuasion (Moyer-
Gusé, & Nabi, 2010, p. 30). It is understood as the viewer’s judgment about the 
extent to which he or she and a character share common attributes, characteristics, 
beliefs, and/or values. Perceived similarity may influence the extent to which readers 
identify with characters in a story, but it is not the same. Even without having 
anything in common with a specific character, readers, viewers and listeners may 
readily identify with him/her and experience the fictitious events as if they happened 
to themselves (Moyer-Gusé, 2008, p. 410; Moyer-Gusé & Nabi, 2010, pp. 29-30). 

According to the EORM, transportation reduces motivation and ability to counterargue 
the persuasive message embedded in the story, because the audience members do 
not want to interrupt the enjoyable and immersive process of being transferred to 
another world. Identification is also assumed to reduce counterarguing. Identification 
favors adopting the thoughts and feelings of a character instead of criticizing them. 
Furthermore, both identification and perceived similarity are expected to increase 
perceived vulnerability, by contesting the reader’s belief that he/she is uniquely 
immune to negative consequences, regardless of risky behavior (Moyer-Gusé & 
Nabi, 2010, pp. 30-32).

Goals of this study
The present study evaluated the effects of reading Zoete verleiding, a Dutch 
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translation of the fotonovela Sweet Temptations, on diabetes knowledge and 
behavioral intentions among Dutch adults with different levels of literacy. 
Furthermore, the mechanisms proposed in the EORM that could underlie possible 
persuasive effects were explored.

Methods 

Participants
Two groups of participants were recruited based on level of literacy. Participants in 
the low literacy group took part in literacy courses or in literacy meetings organized 
throughout the Netherlands. Participants in the high literacy group were recruited 
among family members or acquaintances by students who took part in a course on 
Persuasive Health Communication at the University of Groningen. Participants from 
both groups were randomly assigned to one of three conditions. In one condition 
participants read Zoete verleiding and filled out a questionnaire. In another condition 
participants read a traditional health brochure on diabetes developed on the basis 
of a content analysis of the fotonovela, and filled out a similar questionnaire. In a 
control condition participants just filled out the questionnaire.

As in earlier studies into the effects of health related fotonovelas, explicit measures 
for level of literacy were not included. We assumed that literacy course members, 
contrary to the other participants, could be considered as individuals with a low 
level of literacy. In view of the association, however, between level of literacy 
and level of education (e.g. Schillinger, Barton, Karter, Wang, & Adler, 2006), five 
participants were excluded from the high literacy group since they reported that 
they had  received no education, only primary school or lower vocational education. 
Three other participants, none of whom had Dutch as their mother tongue, were 
excluded from the low literacy group because they had received a form of higher 
education.

As a result, data from 202 participants were available for analysis: 89 in the low literacy 
group and 113 in the high literacy group. Comparing data collected in the different 
groups and conditions on age, gender, mother tongue (Dutch or not) and diabetes 
history (patient or not) revealed a significant age difference (F(1,198)=13.29; p<.01; 
η2=.06) between the low literacy group (M=48.08; SD=12.68) and the high literacy 
group (M=40.70; SD=15.26). Furthermore, a significant relationship was found 
between level of literacy and mother tongue: χ2(corrected for continuity)(1)=27.48; 
p<.01. In the low literacy group 31.8% did not have Dutch as their mother tongue; 
in the high literacy group this was 3.5%. There were no other significant differences 
between the two literacy groups or between the three conditions, except for level of 
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education, which obviously differed between the two literacy groups. 

Procedure
Participants in the low literacy group read the materials and filled out the 
questionnaires in the classrooms where the literacy courses were given. Each 
participant received a package containing the fotonovela plus a questionnaire, the 
brochure plus a questionnaire, or just a questionnaire. Participants in the fotonovela 
and the brochure condition were instructed to read the booklet first and then to 
fill out the questionnaire. Participants in the control condition were instructed to 
fill out the questionnaire immediately. Participants in the high literacy group were 
approached individually by students. The same procedure was followed and the 
same materials were used as in the low literacy group.

Materials
Zoete verleiding is a close adaptation of Sweet Temptations, a fotonovela booklet (in 
Spanish and English) on a Hispanic family affected by diabetes. Sweet Temptations 
(Spanish title: Tentaciones Dulces) was developed by a team of diabetes experts, 
health educators and researchers as a health education tool for Hispanic adults 
in the U.S. with lower levels of education (Unger et al., 2009). The story in Sweet 
Temptations is followed by a question-and-answer section, including small pictures 
from story characters. This specific section was not included in Zoete verleiding, 
however, in order to allow assessment of the persuasive effects of reading the story 
per se. For the purpose of the current study, all captions in Sweet Temptations were 
translated from English to Dutch, using a translation-back translation procedure. 
The names of the characters were changed into names that can also be found in 
the Netherlands. The pictures from Sweet Temptations were adopted without any 
changes. 

Based on a content analysis of the fotonovela, a traditional brochure with a number 
of neutral illustrations was developed to include the same information about 
diabetes symptoms, prevention and treatment. Layout and style were inspired by 
an existing diabetes brochure from the Dutch Diabetes Foundation.2

Measures
The questionnaire included items about demographic characteristics, diabetes 
knowledge and behavioral intentions. Participants in the fotonovela condition 
also answered questions related to the EORM. To enable participants with low 
levels of literacy to answer the questions, the questionnaires included short and 
simple words and sentences, and icons (smileys) accompanying answer options. 
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All questions, except those on diabetes knowledge, behavioral intentions and 
perceived vulnerability (see below), were phrased as statements, with answer 
options on a 5-point scale (translated from Dutch: Fully disagree; Disagree; Agree; 
Fully agree; Don’t know). In the data analysis the first four options were scored as 1, 
2, 4 and 5, respectively; Don’t know was scored as 3.

Knowledge and behavioral intentions
Diabetes knowledge was measured with seven 3-choice (‘yes’, ‘no’, ‘don’t know’) 
items assessing knowledge of facts included in the fotonovela and in the brochure. 
The items were adapted from items used in Unger et al. (2009). The following 
statements (translated here from Dutch) were presented: ‘People with diabetes may 
suffer from tiredness’; ‘Diabetes can lead to sexual problems’; ‘Diabetes can lead to 
heart problems’; ‘People who eat healthy run a higher risk of developing diabetes’ 
(scores reversed); ‘People who are overweight run a higher risk of developing 
diabetes’; ‘People with diabetes have to regularly test their blood sugar’; ‘Some 
people with diabetes have to take pills’. Each answer was scored as 1 (correct) or 0 
(incorrect or ‘don’t know’). Knowledge scores could thus range from 0 to 7.

Behavioral intentions were assessed with five questions (translated from Dutch), 
adapted from Unger et al. (2009): ‘In the next 6 months, do you think you will 
exercise for at least 30 minutes per day?’ ‘In the next 6 months, do you think you 
will eat at least 4 servings of vegetables?’ ‘In the next 6 months, do you think you 
will eat at least two portions of fruit?’ ‘In the next 6 months, do you think you will talk 
to a doctor or pharmacist about your risk for diabetes?’ ‘In the next 6 months, do 
you think you will talk to a family member or friend about how to prevent diabetes?’ 
Answer options were presented on a 5-point scale, again accompanied by smileys: 
No!; No I don’t think so; Yes I think so; Yes!; Don’t know. The first four options were 
scored as 1, 2, 4 and 5, respectively; Don’t know was scored as 3. Because of 
content differences between the five intentions, the intention items were analyzed 
separately.

EORM variables 
In order not to overburden especially the low literacy group, items were included 
for only a selection of three EORM variables measuring entertainment features: 
transportation, identification and perceived similarity, and two EORM variables 
related to these entertainment features: counterarguing and perceived vulnerability.
Transportation was measured with seven items adapted from Moyer-Gusé and Nabi 
(2010). ‘While I was reading the story, I only thought about what was being told 
in the story’; ‘While I was reading the story my mind was with the story’; ‘After I 
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finished the story I found it difficult to put it out of my mind’; ‘While I was reading the 
story I was interested how the story would end’; ‘The story touched my feelings’; 
‘I found myself thinking of ways the story could have ended differently’; ‘My mind 
wandered off while reading the story’ (scores reversed) (α=.67). 

Identification was measured with eight items adapted from Moyer-Gusé and Nabi 
(2010). Because these items refer to identification with one character, participants 
were asked to first select the character (X) with whom they felt most connected 
and then answer the identification items for this character. ‘I think I have a good 
understanding of X’; ‘I understand why X did what he/she did’; ‘While I was reading 
the story I felt the emotions of X’; ‘At important moments in the story I knew exactly 
what X went through’; ‘I understood how X felt’; ‘While I was reading the story 
I imagined myself doing the same things as X’; ‘While I was reading the story, it 
seemed like I was taking part in the story myself’; ‘While I was reading the story it 
felt like I was a friend of X’ (α=.74). 

Perceived similarity was measured with four items adapted from Moyer-Gusé and 
Nabi (2010). Just as for identification these items were answered for the character 
with whom participants felt most connected. ‘X thinks in the same ways I do’; ‘X 
behaves in the same ways I do’; ‘X is similar to me’; ‘X looks like me’ (α=.85).

Counterarguing was measured with four items adapted from Moyer-Gusé and Nabi 
(2010). ‘While I was reading the story I sometimes felt the urge to oppose the story’; 
‘I agreed with what was being told in the story’ (scores reversed); ‘While I was 
reading the story I had the impression that part of the information was false or 
misleading’; ‘I was looking for mistakes in the story’. Because Cronbach’s alpha was 
unsatisfactory (α=.48, maximum), only the first item was included in our analyses, as 
this item best represented the concept of counterarguing.

Perceived vulnerability was measured with four items assessing participants’ 
perceived risk of diabetes with their current lifestyle. The items were adapted from 
a study by Moyer-Gusé and Nabi on risks about unprotected sex (Moyer-Gusé & 
Nabi, 2010). ‘In general, how large is the risk you will develop diabetes yourself in 
the next five years?’; ‘If you don’t eat healthy how large is the risk you will develop 
diabetes yourself?’; ‘If you don’t exercise enough how large is the risk you will 
develop diabetes yourself?’; ‘If you don’t lose weight how large is the risk you will 
develop diabetes yourself?’. Answer options were presented as a five point scale, 
again accompanied by smileys: Very large; Rather large, Rather small; Very small; 
Don’t know. The first four options were scored as 1, 2, 4 and 5, respectively; Don’t 
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know was scored as 3 (α=.84).

Analyses 
Analyses of variance were performed to detect significant effects of condition, 
literacy level and possible interactions between these two variables on knowledge 
and behavioral intentions. To examine whether the EORM variables that were 
measured mediated the effects of the fotonovela on behavioral intentions and 
whether these effects were moderated by literacy level, mediation analyses were 
performed using Hayes’ Process Tool (see Hayes, 2013, pp. 419-456).

Results3

Effects on diabetes knowledge
A univariate analysis of variance was conducted on diabetes knowledge scores, 
with condition (fotonovela, brochure or control) and level of literacy (low or high) 
as independent variables. Gender, age, mother tongue (Dutch or not Dutch) and 
diabetes history (patient or not) served as covariates.

The main effect of level of literacy was significant (low literacy group: M=5.71; 
SD=1.40; high literacy group: M=6.25; SD=1.03), F(1,188)=8.61; p<.01; η2=.04, as 
was the main effect of condition (fotonovela: M=6.55; SD=0.79; brochure: M=6.26; 
SD=1.06; control condition: M=5.13; SD=1.36), F(2,188)=33.04; p<.01; η2=.26. 
There was no significant interaction effect of condition and level of literacy (p=.11) 
and none of the covariates had a significant effect. Follow-up analyses showed that 
participants who had read the fotonovela had significantly higher levels of diabetes 
knowledge than participants who had read the brochure, F(1,129)=4.14; p=.04; 
η2=.03 and participants from the control condition, F(1,124)=59.88; p<.01; η2=.30. 
Furthermore, participants who read the brochure outperformed participants in the 
control condition, F(1,119)=28.89; p<.01; η2=.19.

Effects on behavioral intentions
A multivariate analysis of variance was conducted with all five intention items as 
dependent variables, condition and level of literacy as independent variables, 
and gender, age, mother tongue and diabetes history as covariates. Significant 
multivariate main effects were found of level of literacy (F(5,182)=8.69; p<.01; 
η2=.19) and of diabetes history (F(5,182)=3.39; p<.01; η2=.08). Neither a significant 
multivariate main effect of condition nor a significant multivariate interaction effect 
was found.

Follow-up univariate analyses of variance, again with gender, age, mother 
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tongue and diabetes history as covariates, revealed significant effects of level of 
literacy on intention to eat vegetables (F(1,186)=9.23; p<.01; η2=.05), on intention 
to eat fruit (F(1,186)=9.63; p<.01; η2=.05), on intention to talk with a doctor or 
pharmacist (F(1,186)=26.62; p<.01; η2=.12) and on intention to talk with family or 
friends (F(1,186)=19.30; p<.01; η2=.09). For each of these intentions, scores in the 
low literacy group were significantly higher than in the high literacy group. The 
covariate diabetes history significantly affected two intentions, intention to exercise 
(F(1,186)=5.14; p=.02; η2=.03) and intention to eat vegetables (F(1,186)=4.56; 
p=.03; η2=.02). For both intentions, scores in the group of diabetes patients were 
significantly lower than among non-patients.

Relations between EORM variables and behavioral intentions 
Mediation analyses were performed to explore whether possible effects of the 
fotonovela on behavioral intentions could be explained by pathways proposed in 
the EORM. Using a parallel multiple mediator model (Hayes, 2013, pp. 125-130; 
p. 445), relationships were investigated between three predictors (transportation, 
identification and perceived similarity), two possible mediators (counterarguing 
and perceived vulnerability) and five outcome variables, the behavioral intentions 
described above. In order to statistically control for potential alternative explanations 
(cf. Hoeken & Sinkeldam, 2014, p. 950), entertainment features that were not used as 
an independent variable served as covariates. No significant direct or indirect effects 
were found of any predictor via any mediator on any outcome variable. One significant 
and positive total effect (B=.69; p=.03) was found of the predictor transportation on 
one of the outcome variables: intention to talk to a doctor or pharmacist. When 
the analysis was repeated with level of literacy as a possible moderator (Hayes, 
2013, pp. 245-250; p. 455), this variable was not found to significantly influence 
the total, direct or indirect effects of transportation via counterarguing or perceived 
vulnerability on intention to talk to a doctor or pharmacist.

Discussion

This study was conducted to evaluate the effects of reading a Dutch translation of 
the fotonovela Sweet Temptations on diabetes knowledge and behavioral intentions 
among Dutch adults with different levels of literacy. For diabetes knowledge, 
participants who had read the fotonovela significantly outperformed participants 
who had read a traditional brochure, and participants who read either the fotonovela 
or the brochure significantly outperformed participants from the control condition. 
These findings were consistent across literacy levels. Readers of the fotonovela did 
not score significantly higher on behavioral intentions than participants in the other 
conditions, however.
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A comparison between our outcomes and the findings from Unger et al. (2009) on 
the original fotonovela shows that in both studies the fotonovela positively affected 
diabetes knowledge. In contrast to Unger et al. (2009), however, in the present 
study no effects were found on behavioral intentions. It should be noted, though, 
that Unger et al. presented their participants not only with the narrative, but also 
with a question-and-answer section, referring to knowledge as well as beneficial 
behavior. As shown in Moyer-Gusé, Jain, and Chung (2012), the combination of 
an entertainment narrative with an explicit persuasive appeal in an epilogue may 
positively contribute to influencing health behavior. Possibly, including a question-
and-answer section in Zoete verleiding would have strengthened its positive 
effects. Anecdotal evidence gathered during the present study suggests additional 
advantages of the fotonovela. Just as reported in Unger et al. (2013) participants 
often indicated that they wanted to take the fotonovela home in order to show it to 
friends and family members, thereby increasing its potential reach.

With regard to the possible mechanism underlying narrative persuasion, we found 
no evidence for the indirect effects predicted by the EORM. There was no support 
for the claim that higher levels of transportation, identification and perceived 
similarity lead to stronger behavioral intentions via increased perceived vulnerability 
or via decreased levels of counterarguing. The only significant relation we found 
was a significant total effect of transportation on intention to talk to a doctor or 
pharmacist. This total effect, however, did not entail a significant indirect effect. 
More studies are necessary that explore other possible pathways to the outcomes 
of reading stories that include a health message.

In contrast to the assumption that in order to be effective, health promotion 
messages should always be tailored to the culture of the target group (Kreuter et 
al., 2005; Larkey and Hecht, 2010) this study found that a fotonovela developed 
for a Latin-American audience with low literacy also had positive effects on health 
knowledge of Dutch adults with varying levels of literacy. An explanation may be 
that readers readily get captivated by a well told story, even if it plays in a cultural 
context that greatly differs from the reader’s own reality. Large numbers of fiction 
and nonfiction books, movies and television series have become popular all over 
the world although they play in a time and place very different from the time and 
place of the readers and viewers. New studies are warranted that systematically 
evaluate the effects of adapting or not adapting health promotion narratives such 
as fotonovelas to the readers’ cultural context.
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This study is the first to test if the effectiveness of a fotonovela is dependent of 
the level of literacy. It was found that both readers with low and with high literacy 
learned more from a fotonovela compared to a traditional brochure, even though the 
fotonovela was developed for a target group with a different cultural background. 
The present study also is the first to empirically explore whether possible effects of 
reading the fotonovela might be explained by the pathways proposed in the EORM. 
No support for these pathways was found. 

In this study it was assumed that the division made between literacy course members 
and other readers reflects the distinction between people with low health literacy 
and people with high health literacy. In future studies, more explicit measures of 
health literacy could be included, such as was done, for instance in Meppelink, 
Smit, Buurman, and Van Weert (2015). These authors also found that materials 
adapted to low health literacy groups may also be effective for people with high 
health literacy and do not induce negative reactions (p. 1187). 

In conclusion, the outcomes of this study suggest that a fotonovela may be a 
valuable health education format for adults with varying levels of literacy, even if it 
was developed for a target group with a different cultural background.

Notes

1.Parker et al. (1995) report the following correlations: r(TOFHLA,WRAT-R)=.74; 
r(TOFHLA, REALM)= .84 (p. 539). 

2. Copies of the research materials, the questionnaires are available from the 
corresponding author, as are tables with detailed information on the demographic 
profiles of the participants in the various conditions and on the outcomes of the 
analyses of variance and the mediation analyses.

3.In Duizer, Koops van ‘t Jagt, and Jansen (2014), published in Dutch, results are 
reported for the low literacy group.
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Abstract

Successful doctor-patient communication relies on appropriate levels of 
communicative health literacy, the ability to deal with and communicate 
about health information. This article aims to describe the development of a 
narrative- and picture-based health literacy intervention intended to support 
older patients with limited health literacy when communicating during their 
primary care consultations. 

We performed a formative evaluation that included a review of the literature 
and interviews with stakeholders on relevant health literacy issues, qualitative 
studies with the target group, intervention planning, and a small-scale 
evaluation. Cocreation with the target group was a major component. 

Seven photo stories were developed incorporating principles from narrative 
and social learning theory and covering communication themes and strategies 
identified during focus group discussions and role-play exercises. The 
intervention was developed in 3 different formats: 1-page photo stories, 
narrated video clips using the original photo story pictures, and interactive 
video clips covering participation and communication during primary care 
consultations. 

In our small-scale evaluation, older adults considered the cocreated 
intervention appealing and comprehensible. The intervention shows promise 
for improving the health of older adults but needs further evaluation. This 
study provides a rigorous template for the participatory development of health 
literacy interventions.
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Developing a communication intervention for older adults

Introduction

Doctor–patient communication is an important part of personalized health care 
and influences clinical outcomes, adherence, and patient satisfaction (Hall, Roter, 
& Katz, 1988; Roter, Hall, & Katz, 1988; Stewart, 1995). Its success depends to a 
large extent on the patient’s level of health literacy, in particular communicative 
health literacy. Communicative health literacy refers to the communicative aspects 
of health literacy and includes the ability to actively seek and exchange information 
during interactions with health care professionals (Nutbeam, 2000; Rubin, Parmer, 
Freimuth, Kaley, & Okundaye, 2011; Williams, Davis, Parker, & Weiss, 2002. Higher 
levels of health literacy are associated with more participatory interaction during 
medical encounters (Katz, Jacobson, Veledar, & Kripalani, 2007).

As older adults relatively frequently suffer from multiple chronic conditions, 
appropriate doctor–patient communication is even more important for them than 
for others. Moreover, older adults consider health care providers to be the most 
trusted and frequent source of health information (National Cancer Institute, 2006). 
However, older adults frequently have limited health literacy and as a consequence 
experience more difficulties in participating in care consultations, ask fewer 
questions, and report less patient-centered communication (McCaffery, Smith, 
& Wolf, 2010; Smith, Dixon, Trevena, Nutbeam, & McCaffery, 2009; Zamora & 
Clingerman, 2011).

The significance of doctor–patient communication in combination with the often low 
levels of health literacy of older adults calls for the development of communicative 
health literacy interventions for these adults. This need for communicative health 
literacy interventions is recognized, as illustrated in existing interventions such as 
the Ask Me 3 intervention (National Patient Safety Foundation, 2014) and question 
prompt sheets (Brandes, Linn, Butow, & Van Weert, 2015). These interventions have 
been shown to increase question-asking behavior in cancer patients (Brandes et 
al., 2015). However, interactive health literacy entails more than patients asking 
questions. It may therefore be beneficial to develop interventions that empower older 
adults in a broader range of skills, such as expressing their needs and concerns.

A core component of existing interventions is that patients are instructed or 
advised to act (e.g., ask questions and express possible misunderstandings during 
interactions with health care professionals). However, persuading patients to actively 
communicate during health care interactions is not always sufficient. Patients 
may fail to perform the suggested behaviors because they feel unable to do so or 
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because they lack motivation. Moreover, resistance and associated counterarguing 
is a common human response to persuasive health communication, especially if 
recipients feel unable to perform the suggested behavioral strategies (Fransen, 
Smit, & Verlegh, 2015; Moyer-Gusé, 2008). Narrative health communication may 
be an effective strategy for increasing the effectiveness of communicative health 
literacy interventions and decreasing resistance to messages.

Narrative Health Communication
The potentially positive effects of narrative forms of health communication, like 
entertainment-education, storytelling, and testimonials, can be explained by a series 
of mechanisms and theories that have been explored in theoretical and empirical 
studies (Braddock & Dillard, 2016; De Graaf, Hoeken, Sanders, & Beentjes, 2012; 
Green & Brock, 2000, 2002; Hinyard & Kreuter, 2007; Hoeken & Sinkeldam, 2013; 
Slater & Rouner, 2002). Narrative communication uses story structures that provide 
a familiar mode of interaction. A narrative-based intervention could therefore be 
easier to process (Glaser, Garsoffky, & Schwan, 2009; Hinyard & Kreuter, 2007; 
Schank & Abelson, 1995; Zabrucky & Moore, 1999). Indeed, narrative health 
information was found to increase comprehensibility for older adults with different 
levels of health literacy (Koops van ’t Jagt, Hoeks, Jansen, De Winter, & Reijneveld, 
2015). Furthermore, narratives have the potential to increase personal involvement 
and provide users with role models and step-by-step scenarios (Hinyard & Kreuter, 
2007). Narrative communication can thus be viewed as a form of learning through 
experience (Mar & Oatley, 2008; Schank & Abelson, 1995). In addition, narratives 
may increase motivation to accept the included health messages and to act on 
those messages because of decreased resistance (Fransen et al., 2015; Moyer-
Gusé, 2008). Readers or viewers are transported or absorbed into the story world 
(i.e., transportation) and perceive similarity and identify with characters, which may 
enhance self-efficacy to perform suggested behaviors. Taken together, narrative 
health communication is a promising strategy for improving the effectiveness of 
health literacy interventions. Recent studies also suggest that photo storybooks or 
fotonovelas in particular may be effective health communication tools, especially 
for readers with a low level of literacy (Boyte, Pilisuk, Matiella, & Macario, 2014; 
Duizer, Koops van ’t Jagt, & Jansen, 2014; James et al., ; Unger, Cabassa, Molina, 
Contreras, & Baron, 2013; Unger, Molina, & Baron, 2009).

This study aimed to develop a narrative-based communicative health literacy 
intervention that supports older adults in communicating with their doctor during 
care consultations. Because interventions that are tailored to the needs of the target 
group have proven to be more effective, we used a formative evaluation approach 
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that included older adults’ own topics, barriers, and solutions (see also Cabassa, 
Molina, & Baron, 2012). Formative evaluation uses a set of activities to develop and 
pretest intervention materials and methods, allowing for a better understanding of 
the desired outcomes and essential components and contributing to interventions 
that are relevant and valuable to the target group (Nutbeam & Bauman, 2006). 
Moreover, cocreation with the target group is believed to increase the possibility 
that readers or viewers perceive similarity and identify with characters.

Our aim was to capture a wide range of health literacy experiences. We therefore 
performed the study not only in The Netherlands but also in Hungary, a Central 
European country with lower general health literacy levels. Previous research has 
shown health literacy levels in Western Europe (e.g., The Netherlands) to be higher 
than those in Central European countries for which health literacy data are available 
(HLS-EU Consortium, 2012).1

Methods

The intervention described in this article was developed using a formative evaluation 
approach based on intervention mapping protocols (e.g., Bartholomew et al., 2016; 
Bartholomew, Parcel, & Kok, 1998) within the context of the EU FP7 IROHLA 
project.2 Important components of the intervention development process were (a) a 
literature review and stakeholder analysis to explore relevant communicative health 
literacy issues; (b) focus group discussions (FGDs) to identify relevant target group 
barriers, needs, and preferences with regard to doctor–patient communication; and 
(c) role-play exercises to include older adults’ own solutions and strategies to the 
barriers identified. It was part of the participatory developmental process to specify 
with which communicative behaviors older adults from the target group needed 
support. This process of cocreation was chosen to ensure that the intervention 
would reflect themes, issues, and strategies that were relevant and authentic to the 
target group.

Figure 1 presents the activities during the development of the intervention that 
reflected formative evaluation: Phase 1: literature review and stakeholder analysis to 
identify relevant health literacy issues; Phase 2: formative evaluation to understand 
the target population and identify relevant barriers, needs, and preferences for 
the issue identified in Phase 1; Phase 3: role-play exercises to identify authentic 
target group solutions and strategies to the barriers identified in Phase 2; Phase 4: 
intervention planning and development based on the first three phases; and Phase 
5: pilot testing of intervention methods and materials as developed in Phase 4. Each 
of these phases is discussed briefly here.
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FIGURE 1. Development procedure for the photo story health literacy intervention.  

NL = The Netherlands; HU = Hungary.
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Phase 1: Literature Review and Stakeholder Analysis
A literature review was conducted using search terms related to (interactive) health 
literacy, older adults, patient–provider communication and participation, and using 
reference lists. Supplemental Appendix 1 provides a list of search terms. The following 
questions guided our literature review: (a) What are relevant communicative health 
literacy issues for older adults with limited health literacy? and (b) Which modifiable 
determinants are important in communicative health literacy interventions for older 
adults with limited health literacy?

In addition, we performed a stakeholder analysis by interviewing eight health care 
professionals from The Netherlands who regularly worked with older adults with 
limited health literacy using a semi-structured interview protocol. The number of 
interview participants was decided based on reaching thematic content saturation. 
We interviewed a geriatric specialist trainee, a general practitioner (GP) trainee, a 
GP, a sports and physical activity consultant for the elderly, a diabetes nurse/nurse 
practitioner, a sociologist, a former nurse and member of a senior think-tank, a 
health scientist specializing in vulnerable groups, and a board member of the local 
department of a Dutch older adults union. The purpose of the interview series was to 
explore to what extent communicative components of health literacy are recognized 
and identified as important and modifiable aspects by health professionals. The 
one-on-one interviews, carried out by the first author, started with an open-ended 
question asking for themes the interviewees considered relevant for older adults 
with limited health literacy. The interview outline, presented in Supplemental Online 
Appendix 2, was informed by health behavior theories, models, and research 
methods such as the salient belief elicitation, the theory of planned behavior, the 
health action process approach, and stages of change and included questions 
about outcome expectancies, efficacy beliefs, and intentions (Ajzen, 1991 Fishbein 
& Ajzen, 2010; Prochaska, 1994; Prochaska & DiClemente, 1983; Schwarzer, 2008). 
The interviews were analyzed by the first author using an open-ended content 
analysis.

Phase 2: FGDs in Hungary and The Netherlands
In the second phase, four semi-structured FGDs were conducted in The Netherlands 
(two groups, N = 11) and Hungary (two groups, N = 16) with older adults with low 
health literacy to assess their barriers, needs, and preferences with regard to the 
theme that was identified during the first phase. Participants in The Netherlands 
were recruited via the GP who had been interviewed during the first phase. This 
GP worked in a relatively disadvantaged village with mostly less educated citizens; 
most of them had only a primary education. Two FGDs were conducted in a local 
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care home for the elderly. Participants in Hungary were recruited by contacting 
elderly patients through informal channels, local organizations, and stakeholders. 
Hungarian recruiters also asked older adults to bring along someone whom they 
would invite to support them while visiting their GP to collect additional input. FGDs 
were carried out in the native language of the participants, guided by a discussion 
leader with experience in qualitative methods (the first author for The Netherlands 
and a social-psychological researcher for Hungary) who used a semi-structured 
discussion guide (see Supplemental Online Appendix 3). All discussions were audio 
recorded and transcribed verbatim, and all identifiers were removed to maintain 
anonymity.

FGDs were analyzed from the top down using the six functions of medical 
communication described in the Framework of Endpoints in Medical Communication 
(De Haes & Bensing, 2009) combined with a coding scheme based on the topics 
covered in the discussion guide. Content analysis was conducted by the first author 
according to the five main steps identified in the framework analysis method: 
familiarization with the data: creating a thematic framework; indexing; charting; and 
mapping and identification (Ritchie, Spencer, & O’Connor, 2003).

Phase 3: Role-Play Exercises in Hungary and The Netherlands
In the third phase, we conducted role-play exercises in both countries with older 
adults with limited health literacy (The Netherlands, N = 9; Hungary, N = 4). The aim of 
this phase was to elicit patients’ authentic strategies, solutions, and verbalizations of 
these strategies that were considered possibly effective by older adults themselves 
for the issues identified during FGDs. Using role play exercises with a skilled actor 
playing the GP, based on different real life scenarios and involving a facilitator, 
gave the older participants the chance to safely practice communication strategies 
and create their own templates for communicative behaviors. Five scenario cards 
were developed with situations that were described as relevant by the participants 
during the group discussions. Each scenario was introduced by the researcher, 
after which one of the participants was invited to play the role of the older adult. 
Afterward, the other participants were invited to give feedback and propose other 
possible solutions and strategies. The role-play exercises were tape recorded and 
transcribed verbatim, and all identifiers were removed to maintain anonymity. For 
each scenario, participants’ strategies and responses were analyzed by the first 
author.

Phase 4: Planning and Development
This phase aimed to develop storylines and sketches for each of the themes 
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that were identified during the analysis of the first four phases. Furthermore, we 
conducted a questionnaire-based expert consultation with both older adults (The 
Netherlands, N = 3) and health care professionals (Hungary, N = 1; The Netherlands, 
N = 6). We explored whether there were any suggestions for improvements to the 
format and content of the intervention. In this phase, we constructed our storylines 
and sketches based on theories of narrative mechanisms and theories of social 
and observational learning (e.g., Bandura, 1971 , 1977; Mar & Oatley, 2008; Moyer-
Gusé, 2008).

The final sketches were used as a starting point for producing the intervention. 
Amateur actors were recruited from a local theater group. The photographs were 
shot by a professional photo story designer in a local GP practice and in the home 
of the first author. The photo story designer subsequently edited the photographs 
and added speech and thought bubbles according to the scripts.

Phase 5: Pretesting the Method and Materials
Phase 5 aimed to evaluate whether older adults with limited health literacy 
found the intervention appealing, relevant, and recognizable. In order to explore 
whether readers would recognize the themes present in the intervention, an FGD 
was organized with five participants from the earlier group discussions in The 
Netherlands.

We report on outcomes of each phase that provided input for the next phase.

Results

Literature Review and Stakeholder Analysis (Phase 1)
We found some studies on older adults’ preferences for involvement in care in 
particular (Bastiaens, Van Royen, Rotar Pavlic, Raposo, & Baker, 2007; Chiu, Feuz, 
McMahan, Miao, & Sudore, 2015) and on doctor–patient communication in general 
(Bastiaens et al., 2007) but not on the specific needs, barriers, experiences, and 
preferences of older adults with limited health literacy regarding doctor–patient 
communication.

A large-scale study with chronic patients (n = 1,314) with varying levels of health literacy 
found that low health literacy is associated with an increased number of perceived 
barriers (Henselmans, Heijmans, Rademakers, & Van Dulmen, 2014). Patients with 
low literacy felt less confident and perceived more barriers to communication. The 
most frequently reported barriers were patients forgetting, professionals taking too 
little time, and patients wishing not to be bothersome (Henselmans et al., 2014). 
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Patients endorsed relatively simple support, such as question prompt sheets 
(Henselmans et al., 2014). Perceived efficacy in patient–provider communication 
has also been found to be strongly associated with perceived self-management 
skills (Ten Klooster et al., 2011). These findings suggest that if interventions aim 
to activate patients with lower levels of health literacy, they should both improve 
communication self-efficacy and address barriers that are considered relevant by 
the target group (see also Osborn, Paasche-Orlow, & Wolf, 2011; Sarkar, Fisher, 
& Schillinger, 2006; Wolf et al., 2007, on the mediating role of self-efficacy linking 
health literacy to other health behaviors and outcomes). Furthermore, a qualitative 
analysis of two existing patient activation interventions (Ask Share Know and the 
Smart Health Choices questions; Muscat et al., 2015) revealed that adults with 
limited literacy experienced considerable difficulties with these interventions, such 
as feeling a lack of confidence, being mostly passive during clinical encounters, and 
struggling to read and understand several key terms included in both interventions. 
In addition, a systematic review addressing health literacy in patient decision aids 
revealed that communication aspects receive little attention in these interventions 
(McCaffery et al., 2013). In sum, the findings of our literature review stress the need 
for simple interventions that include communication aspects, address patients’ 
barriers, increase patients’ self-efficacy, and use clear and familiar language.

In the stakeholder analysis, all health professionals highlighted the importance of 
doctor–patient communication for older adults with limited health literacy. It was 
confirmed that a lack of self-confidence can be an important barrier to active 
participation. The interviewees also confirmed the need for interventions that 
acknowledge older adults’ barriers to active participation and increase their levels 
of self-efficacy. Barriers may include lacking adequate verbalizations and being 
unaware of the importance of some information, as represented by the following 
quotes from stakeholders:

I think that older people find it really difficult at the doctor’s. They are not as assertive 

as the rest of the population […] So I really do think that daring to ask questions is 

important.

I think they find it difficult, because, um, well there’s still somewhat of let’s call it 

a hierarchy […] that they dread going to the doctor, to challenge him … I can well 

imagine that that is what they feel, or um … that they don’t want to be rude, or if the 

doctor is pushed for time that they then think, “Oh, I don’t want to bother him.” And if 

he talks nonstop … Well, when do you interrupt? You have to be quite assertive then, 

don’t you?
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These outcomes, taken together with the results of the literature review, led to the 
decision to explore older adults’ experiences, barriers, needs, and preferences in 
doctor–patient communication in the next phase. Moreover, older adults’ barriers 
should be incorporated into the intervention development as well as self-efficacy as 
a core component. 

FGDs (Phase 2)
Older adults’ ideas on doctor–patient communication identified during the FGDs 
were categorized according to the following four recurring categories: GP-related 
issues, patient-related issues, contextual issues, and issues related to the doctor–
patient interaction. Furthermore, we analyzed the transcripts according to four main 
dimensions based on the Framework of Endpoints in Medical Communication (De 
Haes & Bensing, 2009): the affective or relationship dimension, communicating 
information (information provision and information gathering), enabling decision 
making, and supporting disease- and treatment-related behavior. Finally, we 
distinguished between needs, barriers, and facilitators.

In the FGDs, participants discussed experiences, needs, barriers, and solutions 
related to all four dimensions described previously. Overall, the affective dimension 
was stressed in the majority of contributions, whereas decision making was mostly 
present in the Hungarian discussions with regard to medication.

Tables 1 and 2 present the most important barriers to and facilitators of communicative 
health literacy that came up during the Dutch and Hungarian FGDs. Barriers to 
communicative health literacy included contextual factors, such as the doctor’s 
availability; patient-related factors, such as stress, emotions, and insufficient self-
efficacy; GP-related factors, such as incomprehensible or overwhelming information; 
and interactional factors, such as an absence of mutual trust and asymmetry in 
expertise and knowledge.

The danger is that I end up discussing the patient with their children […] They are 

happy to let their children speak for them because they can’t put it into words 

themselves.

Maybe they don’t know that we need that information. There are still quite a few 

people who think that if they say they have a headache I will immediately be able to 

tell from the look on their face why that is.
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Category and 
Dimension

Theme Quote

GP

A Creating an asymmetrical 
relationship 
Being inattentive/not paying enough 
attention 
Sticking to a strict schedule

“She sometimes answers your questions really 
quickly. Then you don’t understand it properly. 
And she’s already gone before you have a 
chance to work out what she said.”

I Being unclear 
Providing insufficient information 
Using complicated and difficult 
language

“He doesn’t explain anything. If I have a 
complaint, he either asks his assistant or hides 
behind his computer. He prescribes something, 
signs it and that’s it.” 
“Yes, that’s because he doesn’t speak very 
clearly. And you say ‘I didn’t quite understand. 
Could you repeat that?’, but you’re not going to 
ask him to repeat it a third time.” 
“Then the doctor’s lack of clarity has a greater 
impact than the illness itself. You suffer twice as 
much, because you are dealing with something 
that you know nothing about.”

Patient

A Distrusting attitude 
Shame/uncertainty about disclosure 
Too insecure to confront GP 
Stress and emotions related to 
condition

“Sometimes you are nervous.” 
“Yes, tension and then you feel nervous.” 
“I don’t enjoy going to the doctor.” 
“Sometimes you feel ashamed, that it really is 
something. To say it.” 
“Yes, something is wrong. Otherwise you 
wouldn’t be going to the doctor.”

I Lack of understanding 
Failure to provide comprehensible 
information

“Look, as you get older—I have it too—you find 
it more difficult to understand things.”

T Being uninformed about medication 
management

“But I don’t understand it at all. Because this 
drug is for this and that drug is for that. I’m not 
usually afraid, but I am when it comes to those 
drugs.”

Interaction

TABLE 1. Barriers to doctor–patient communication regarding affective communication, information 

provision and gathering, decision making, and disease- and treatment-related communication
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Category and 
Dimension

Theme Quote

A Asymmetrical relationship 
Being dependent on GP 
Lack of trust

“No, it’s always at the back of your mind that you 
have to watch what you say, because at the end 
of the day it’s your GP and if something’s wrong, 
you’re dependent on him. So you need to make 
sure that you don’t irritate him so much that he 
starts to hate you. That’s what I mean.” 
“I think it’s because you don’t consider your 
doctor to be a confidant.” 
“Once I was told, ‘Yes but I’m the doctor.’ I 
replied, ‘Yes, but it’s my body!’” 
“He’s said that to me too: ‘I’m the doctor.’”

Context

A Patients experiencing fear, stress, 
and anxiety related to the clinical 
setting 
Low availability of GP due to time 
constraints resulting in GP not 
paying attention

“I turned out to be allergic to white coats. I check 
my blood pressure at home and it’s normal, but 
when I go there it shoots up to 170.” 
“You notice, or at least I do, that the GP thinks 
he is pressed for time.”

I Low availability of GP/care due to 
time constraints 
Information about medication difficult 
to understand

“Well, nothing like enough care is available.” 
“Do you know what I dislike? The GP’s practice 
is closed from five on a Friday afternoon until 
Monday morning. The pharmacist too.”

T Information about medication difficult 
to understand

“With some medication I can’t even pronounce 
what it says on the label.” 
“Yes, I’m on lots of different medication. But I 
don’t know what it’s all for.”

NOTE. GP = general practitioner; A = affective communication; I = information provision and gathering; 

T = disease- and treatment-related communication.
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Category and 
Dimension

Theme Quote

GP

A Being understanding 
Respect, trust, sincerity, and 
security 
Humane character 
Paying attention/listening

“We’re really lucky with the GPs here. They’re 
like normal people.”

I Clear and adequate information 
Providing explanation 
Listening 
Creating an opportunity to ask 
questions

“It should be in comprehensible language. If he 
starts spouting Latin to me, I’m lost.” 
“That lady took the time to listen to you.”

D Transparency about and patient 
involvement in treatment

“She explains things to me … What’s wrong with 
me. What’s going on. And the best way to deal 
with it.”

T Transparency about and patient 
involvement in treatment 
Good and appropriate treatment

“If you visit him: ‘What seems to be the 
problem?’ You expect him to listen, to answer 
your questions properly or provide the right 
medication.” 
“He said, ‘I want you to do the following: Call me 
if it [injection] helps and call me if it doesn’t!’”

Patient

A Using appropriate and polite 
language 
Being open and honest

“Well, then I just say so, in polite terms of 
course.” 
“I just pretend he’s my brother. I tell him, and 
that’s that.”

I Asking questions 
Expressing own ideas/needs to GP 
Using appropriate and polite 
language 
Preparing/writing down questions 
Appreciating the need for medical 
care to facilitate disclosure

“Then I interrupt him and ask, ‘What’s that?’” 
“Well sometimes, when I’m feeling a bit insecure 
about going to the doctor, I write things down. 
Then I hand him my notes … with questions.” 
“Yes and if I don’t understand him, I ask, ‘Could 
you explain that again?’”

Interaction

A Mutual respect and trust 
Symmetrical relationship 
Mutual openness and honesty

“A good doctor is a partner in these matters. I 
can ask him questions and he will help me.” 
“If you have been consulting someone for a 
while, and you are familiar with each other, it 
automatically gets easier [to express needs].”

T Mutual openness and honesty 
about disease and treatment

“If they don’t know, they should say so rather 
than give you any old answer.” 
“You have to tell the doctor. He can’t know just 
by looking at you.”

Context

TABLE 2. Facilitators of doctor–patient communication regarding affective communication, information 

provision and gathering, decision making, and disease- and treatment-related communication
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Category and 
Dimension

Theme Quote

A GP availability: attention, interest, 
time, patience 
Social support

“The GP is attentive. He answers questions 
intelligibly, provided that others let him, as 
he receives many phone calls. If I sit in the 
consultation room and he answers the phone 
too many times, I lose track of what we were 
saying.” 
“Yes and we usually go there every 2 months 
with a list of what we’d like and then that is 
written down. For us it’s a real bonus that we 
have a good relationship with the doctor. My 
father is 81. He usually comes with me and we 
go in together.”

I Clear, comprehensible information “I would go the reception desk and ask the girls 
there for help.”

T Availability of care 
Clear, comprehensible information

“Let them provide a GP’s surgery here [at the 
care home]. From 10 to 11 or 11.30 in the 
morning.”

NOTE. GP = general practitioner; A = affective communication; I = information provision and gathering; 

D = decision making; T = disease- and treatment-related communication.
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During the FGDs, the majority of participants mentioned that it could help to ask 
questions, ask for clarification, or bring something up for discussion but that they 
often did not know appropriate ways to do this or did not believe in their own 
abilities.

Role-Play Exercises (Phase 3)
The role-play exercises had the following themes, based on barriers discussed 
during FGDs: GP’s use of difficult language, GP’s lack of time and/or patient 
centeredness, difficulties with medication adherence, the GP providing too much or 
too little information, and feeling stressed or nervous. The following strategies were 
considered successful solutions to these scenarios by the Hungarian and Dutch 
participants: (a) asking questions and/or repeating questions, using polite and 
proper wording; (b) sharing anxieties and insecurities with the doctor; (c) bringing 
along a companion for support; (d) making a list of questions before the consult; 
and (e) writing things down during the consult.

Discussing the role-play exercises with participants also revealed several barriers 
to performing these strategies. Patients often feel impolite if they ask the same 
question multiple times or if they interrupt their doctor, because “(S)he is the 
doctor.” Older patients apparently often look up to their doctor, which prevents 
them from asking questions and speaking up for themselves. In addition, patients 
sometimes feel dependent on their doctor. Participants confirmed that providing 
them with proper and polite phrases to do these things may help to lower these 
barriers and recognized that sharing example strategies during the role-play 
exercises was helpful. This suggests that scenarios portraying specific examples of 
such communication strategies may be beneficial.

In order to provide older adults with limited health literacy with solutions and strategies 
to overcome the barriers they experience during doctor–patient communication, we 
decided to develop a narrative-based health literacy intervention. The decision to 
develop a narrative intervention was based on the outcomes of a systematic review 
of the comprehensibility of health-related documents, advantages of narrative 
formats reported in the literature, and positive evaluations of examples of narrative-
based health information during FGDs.

Planning and Production (Phase 4)
Planning
Emphasis was put on integrating narrative elements that are considered important 
in narrative theory and were discussed previously, such as transportation, 
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identification, and perceived similarity (Moyer-Gusé, 2008) and the use of step-by-
step social scenarios (i.e., the use of narratives as a social virtual reality game; Mar 
& Oatley, 2008; Schank & Abelson, 1995). We instructed our older actors to display 
lively facial expressions to portray the character’s emotions because of practice-
based indications of the importance of vivid imagery to engage the photo story’s 
audience. Compared to video imagery, which includes dynamic movement of facial 
muscles, photographs offer fewer possibilities to portray emotional states. Lively 
facial expressions help to portray the characters’ emotions and to tell the story. In 
seven six-frame stories, the main characters experienced barriers similar to those 
identified during FGDs (titles of stories are in parentheses; see Figures 2–4). These 
barriers were as follows:

• Lack of time or attention (“All Ears”)
• Feeling nervous: bringing a companion for social support (“Two Heads Are 

Better”)
• Incomprehensible language (“Double Dutch”)
• Medication adherence (“Some List”)
• Translating advice or prescriptions into concrete actions (“Salt!”)
• Medication management (“Inside the Box”)
• Making a list of questions in preparation for the consult (“Piece of Paper”)
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44

All ears

FIGURE 2. Story 1 about lack of attention from a general practitioner.
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Two heads are better

5

FIGURE 3. Story 2 about bringing someone for support.
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Double Dutch

6

FIGURE 4. Story 3 about incomprehensible medical language.
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Through social interaction with peers, family members, or their doctors, the main 
characters came up with solutions and communication strategies to deal with these 
barriers. In this way, our photo stories were in line with theories on social learning 
(Bandura, 1971, 1977). The solutions and strategies we included in the photo 
stories were also based on Phases 2 and 3 of the formative evaluation and included 
phrases that had been articulated during the FGDs and role-play exercises. In case 
these verbalizations only existed in Dutch, translations were adapted to the target 
languages in such a way that content was preserved.

In all seven stories, patients’ doubts and worries were explicitly portrayed, aiming to 
increase recognition, perceived similarity, identification, and self-referent thoughts. 
Stories have the potential to elicit thoughts and reflections about one’s own 
experiences and ideas, which make up a potentially powerful process through which 
stories may achieve effects in readers, listeners, and viewers (De Graaf, 2014).

Intervention Production

Three formats for the intervention were developed, all originally in Dutch, taking into 
account literacy level. First, we developed an A4-paper-size booklet that included 
the seven photo stories. Next, we developed seven video clips based on the photo 
stories, now with audio. Finally, we developed interactive video clips in which the 
stories were interrupted by a question to the viewer (e.g., “What would you do?”). 
These video clips were developed for the Dutch website www.oefenen.nl, which 
offers learning modules and exercises for adult language learners. The booklet with 
the photo stories was translated into English, German, Italian and Hungarian. The 
video clips were developed in Dutch and English and the interactive video clips in 
Dutch.

Figures 2–4 present three of the seven stories included in the final booklet. A 
screenshot from an interactive video clip is shown in Figure 5.
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Questions included in the interactive video clips were designed with the purpose 
to encourage and increase users’ self-referent thoughts (e.g., “Do you recognize 
this?” “What would you do?” “What would be your advice for this lady?”). The team 
of experts at www.oefenen.nl also developed questions and exercises for the video 
clips in which participants are invited to apply related skills.

Small-Scale Evaluation (Phase 5)

In the final phase, the intervention was evaluated with members of the Dutch focus 
group described in Phase 3. In total, five participants shared their opinions on 
the newly developed booklets with photo stories. Participants said that the photo 
stories were recognizable and lively and represented situations they had discussed 
during the earlier group discussions. They also indicated that the photo stories were 
about important themes and said that the photo stories should be distributed in 
waiting rooms and in care facilities. A few quotes from older adults follow:

FIGURE 5. Screenshot of an interactive video clip on www.oefenen.nl. The question on the right part 

of the screen asks the user “Have you ever experienced something similar? Were you unable to tell 

your doctor something?”.
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One older adult elaborated as follows:

Note that participants evaluated the main character in the first photo story (“All 
Ears”) as being too bold. We therefore adjusted the script. A frame was included 
in which the patient overthinks whether he should confront the GP with his lack of 
attention before the patient takes action, making the confrontation “less abrupt and 
rude.” This confirmed our initial approach in which we aimed to explicitly portray 
patients’ doubts and worries to make them more similar and recognizable to users

Discussion

This study aimed to describe the development of a communication intervention 
for older adults with limited health literacy. We found that older adults with 
limited health literacy feel less able to apply communication strategies, are less 
aware of the importance of participatory interaction, and perceive more barriers 
to communication. Together these may limit their ability to participate actively in 
doctor–patient communication. Therefore, the intervention we developed not only 
aimed to increase older adults’ awareness of their barriers and the importance of 
doctor–patient communication but also aimed to empower them to use strategies 
to overcome these barriers. This may add to the available tools for empowering 
older adults in their primary care contacts, such as training programs to enhance 
doctor–patient communication and shared decision making (Cooper et al., 2011; 

“Lovely pictures!”

“I’m definitely taking it home with me. Then my wife can read it too.”

“I think a lot of people will take a copy.”

“It’s an interesting booklet. You really have to take the time to let it sink in. You can’t 

just flick through it.”

“It’s very true to life.”

“Well maybe if people have a booklet like this, they’ll take a look at it before they go 

to the doctor. That’s my opinion anyway.”

“I think it looks really good. Really good.”

This is easier for us to understand … Because you’re old and aren’t so flexible in your 

thinking anymore. There are photos with a story, and because you experience that, 

um, well not daily, but at least a couple of times per year … You regularly have to deal 

with illnesses and talking to doctors … Then this appeals to you much more.
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Muscat et al., 2015).

A narrative approach was considered to be a promising tool for achieving these 
aims. We developed seven photo stories, each focusing on one of the identified 
issues or themes incorporating principles from social learning theory (Bandura, 
1971 1977; Mar & Oatley, 2008) and theories on narratives (Mar & Oatley, 2008; 
Moyer-Gusé, 2008; Schank & Abelson, 1995). The stories explicitly addressed 
negative thoughts regarding communicative ability that may hinder individuals with 
lower health literacy in their interaction with health professionals. It is important to 
note that the stories also explicitly showed how to handle these problems in order 
to increase older patients’ awareness, communicative self-efficacy, and intentions.

A stepwise approach in cocreation with stakeholders and the target group resulted 
in photo stories that the target group considered relevant, recognizable, and 
appealing. Such a simple intervention could be implemented relatively easily in the 
communication training of patients and professionals. The positive feedback during 
our small-scale evaluation suggests that photo stories and fotonovelas may indeed 
effectively support older adults with a low level of literacy, as has been suggested 
in the literature (Boyte et al., 2014; James et al., 2005; Unger et al., 2009, 2013). 
Evidently this assumption requires testing in larger scale evaluations.

Compared with other communication health literacy interventions that are currently 
available, such as patient decision aids (McCaffery et al., 2013 ) the Ask Me 3 
intervention, and AskShareKnow and the Smart Health Choices questions (Muscat 
et al., 2015), the current intervention adds to the field with its addressing of a 
broad range of communication skills and its explicit acknowledgment and narrative 
representation of older patients’ barriers. The latter has been suggested to add 
to its effectiveness (Fransen et al., 2015; Moyer-Gusé, 2008) and was explicitly 
appreciated in the small-scale evaluation.

The specific stepwise design procedure described here involved the participation 
of older adults from the target group in almost every step. The FGDs and role-play 
exercises enabled participants to share valuable information about their ideas and 
experiences with doctor–patient communication and to safely practice and discuss 
communication strategies in hypothetical scenarios. This process of cocreation may 
increase empowerment in older adults with low health literacy, further extending the 
potential for personal involvement with this type of narrative intervention, which is in 
itself already a major strength of narratives (Hinyard & Kreuter, 2007).
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Strengths and Limitations
A major strength of this study is its use of a stepwise, bottom-up development 
procedure that took into account perspectives from (a) the literature, (b) health care 
professionals, (c) older adults themselves from Hungary and The Netherlands, and 
(d) informal caretakers in Hungary. This resulted in a cocreated communication 
intervention that members of the target group consider relevant, recognizable, and 
appealing.

Another important strength is that it provides a template for the development of 
similar interventions for other target groups or on other topics. We incorporated 
principles from intervention mapping and formative evaluation in a new framework, 
using a multimethod approach including a broad range of communicative 
health literacy perspectives. We successfully applied the innovative qualitative 
methodology of role-play exercises to actively involve the target group in identifying 
the intervention’s strategies. This framework may be easily adapted for the purpose 
of other health literacy interventions and contributes to developing interventions 
that are considered relevant and appealing by the target group.

A limitation of the study may be that we included older adults from only two 
European regions and professionals from only one European region. Moreover, the 
photo stories were produced in The Netherlands and depicted only Dutch actors. 
Ongoing evaluation studies will provide more insight into the applicability of our 
findings and our intervention in other European countries, for instance by adapting 
the pictures and texts to other cultures.

Conclusion

Our method led to a cocreated photo story intervention on doctor–patient 
communication incorporating principles from narrative theory and social learning, 
following a rigorous phased approach including the participation of health care 
professionals and older adults with limited health literacy. Next steps include pilot 
studies to systematically evaluate its appreciation and effectiveness regarding 
communication self-efficacy and behavioral intentions in The Netherlands, Germany, 
and Italy. Visual-narrative interventions may be very promising for improving the 
health of older adults, though this requires further evaluation. This type of intervention 
may help to achieve adequate diagnosis, enhanced doctor–patient relationships, 
improved self-management, and medication management and adherence.
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Appendix. Search terms used in MedLine and Google Scholar

Subject Search terms

Health Literacy health literacy

literacy

MESH Heading

Keywords / subject 
terms

Communicative / Interactive 
health literacy

communicative health literacy

interactive health literacy

health literacy levels

health literacy model

health literacy framework

health literacy concept

Keywords / subject 
terms

Older adults older (adults) 

aged  

elderly  

seniors

Keywords / subject 
terms

Doctor-Patient 
communication

doctor-patient communication 

patient-provider communciation 

patient-professional communication 

patient communication

patient activiation 

patient participation 

(shared) decision making

Keywords / subject 
terms

TABLE A1. Search terms used in medline and Google Scholar
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Appendix. Interview Outline for Health Care Professionals

In this outline we present the main questions used in the interviews with health-care 
professionals in the stakeholder analysis. 

Phase 1 – Identifying relevant health themes and health behaviours
Q: In the first phase of this interview I would like to discuss health themes that you 
believe are important for older adults with limited health literacy. I would really like to 
hear your ideas on this. The themes should be as broad as possible. Which health 
themes do you believe are important for this target group? 
Prompts: 
• Could you tell me a bit more about that? 
• How do you notice that? 
• Why do you think that is the case?  
• What do you think are the causes?   
• What do you think are the consequences?  
• How could this be solved?  
• Which information do older adults need about this topic? 
Follow-up: You have said a lot about (…). Do you think other topics are important 
for this target group? 

Phase 2 – Salient belief elicitation
Q: You listed (…) as an important theme. What kind of behaviour and behaviour 
change would fit with that theme? What would be the goal behaviour of older adults 
with regard to this theme? 
Questions about outcome expectancies, normative beliefs and efficacy beliefs, 
such as:
• What do you think older adults consider to be the advantages and disadvantages 

or positive and negative consequences of them exhibiting this goal behaviour?
• Who do you think older adults believe will support them?
• What will make it harder or easier for these older adults to exhibit this goal 

behaviour? 

Phase 3 – Health action process approach
Questions about perceived risks, perceived control, intentions, action planning, 
coping planning, maintenance self-efficacy and recovery self-efficacy, such as:
• Do you believe older adults intend to exhibit the goal behaviour?
• Do you believe older adults already have concrete plans to exhibit this goal 

behaviour?
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• Do you believe older adults have the confidence to make plans to exhibit the 
behaviour and to put the plans into practice?

Phase 4 – Stage model of health awareness and behaviour
Questions about stages of awareness, such as:  
• To which extent do you believe older adults with limited health literacy have 

already considered doing something about…?
• Why do you believe this is the case?
• How do you believe this can be changed? 

Phase 5 – Intervention development
Questions about intervention development, such as:  
• If we were to develop a health communication intervention about the health 

theme you discussed in this interview, what should be included in the 
intervention? 

• What form should the intervention take? 
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Appendix. Focus Group Outline 

SUBJECT 1: Barriers experienced during GP appointments
Aims: 1) investigate the barriers that older adults experience during GP appointments. 
NB If people feel uncomfortable talking about their own GP appointments, the 
facilitator can ask about the experiences of people that they know instead. 

Facilitator: ‘I would like to start with a general question about GP appointments’:
1. Can you tell me about any problems you face during GP appointments? What 

can go wrong? Is there anything that you find difficult? 
2. You have just told me that during GP appointments you sometimes come up 

against… Can you explain what exactly you mean? Why do you think things 
don’t always go as you would like them to?

SUBJECT 2: The ‘ideal’ GP appointment
Aim: investigate older adults’ ‘ideal’ GP appointment. What would constitute the 
ideal GP appointment for you? If a GP appointment is exactly as you would like it 
to be, what happens? 

Facilitator: ‘We have just discussed your experiences of GP appointments and 
things that you sometimes find difficult. Now I would like to discuss what you think 
a GP’s appointment should be like. If all goes exactly to plan, what happens?’ 
1. How does a good GP behave during an appointment? What does he do? 
2. What should you do during these appointments to make sure everything goes 

as you would like it to?   

SUBJECT 3: Understanding conversations with the GP, understanding the 
information provided by the GP, preparing for primary care consultations 
(making a question list) and telling the GP if you have not understood what is 
said during such consultations
Aims: investigate older adults’ perspectives on understanding conversations with 
their GP and the information that the GP provides, asking questions during primary 
care consultations, preparing for primary care consultations (making a question 
list) and telling the GP that they have not understood what has been said during 
those consultations. NB If people feel uncomfortable talking about their own GP 
appointments, the facilitator can ask about the experiences of people that they 
know instead. 

Facilitator: ‘We have just discussed your experiences of GP appointments and 



158 ◊ CHAPTER 4

things you sometimes find difficult. We have also talked about when such an 
appointment goes as you would like it to. Now I would like to ask if you always 
understand what the GP tells you and how you deal with that.’ 

‘If your GP explains something to you, for example a certain medication or a test for 
a certain disease, some things may be unclear. You may not fully understand the GP. 
Now I want to ask you some questions about this.’

1. Do you ever find that you do not understand what the GP tells you? Why is that?  
2. Imagine you don’t understand something your GP says. What do you do?
3. If you do not fully understand something, what do you think the consequences 

could be?
4. How do you try to address this?

Prompts: 
• accepting (easy/difficult)
• making my own choices/letting other people decide what I should do
• asking professionals or family/friends/neighbours for help (=access to health 

care/facilities: how?)
• looking for information myself (= access to health information: what kind, how?) 
• looking for information AND asking professionals/family/friends for help
• doing nothing: why?
• other possibilities

Facilitator: ‘We have discussed your experiences of GP appointments. Now I would 
like to ask you if you ever ask your GP any questions.’ 
‘If you visit your GP, you may have questions. Perhaps you want to know how often 
you should change a dressing or if you can take a certain medicine more often if you 
experience a lot of pain. Now I want to ask you some questions about this.’

1. If you visit your GP, you may want to know certain things. Do you ever ask the 
GP any questions? 

2. Can you give me some examples of such questions?
3. If you ask a question, how does the GP usually respond?
4. How would you like the GP to respond? 
5. If you know you will have to visit the GP, are there any things you do to prepare 

for the appointment?
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Prompts:
- make a list of questions/things/topics you would like to discuss
- think about what you would like to accomplish with your visit

[BREAK- BREAK- BREAK- BREAK- BREAK- BREAK-BREAK- BREAK- BREAK- 
BREAK- BREAK- BREAK- BREAK-]

Use the break to summarize what participants consider to be a ‘good’ appointment 
(subject 2). You will use this to introduce subject 4: barriers. 

SUBJECT 4: Barriers to preferred behaviour
Aims: investigate barriers to preferred behaviour.
1) What makes it difficult to ask questions?
2) What makes it difficult to show that you don’t understand something?
3) What makes it difficult to communicate wishes and needs?
4) Are there any other features of a ‘good’ consultation

Facilitator: ‘We have talked about your experiences of GP appointments and how 
you deal with these. Now I would like to discuss how we can make sure that these 
appointments are as you would like them to be.’

‘We’ve just discussed that […] (refer to outcomes of the first part of the FGD, e.g. 
it is important to be able to ask questions, that you dare to say that you don’t 
understand something and that you are able to express to the GP what it is that you 
want or would prefer). But that’s not always easy. Now I want to discuss what can 
make that difficult.’

1. Why do you think it can be difficult to ask the GP questions?
2. Why do you think it can be difficult to say that you do not understand what the 

GP says?
3. Why do you think it can be difficult to express to the GP what it is that you want 

or would prefer? 
4. Why do you think it can be difficult to… [other feature of a ‘good’ consultation]? 

SUBJECT 5: Narrative-based interventions  
Aims: 1) investigate older adults’ perspectives on a narrative-based health literacy 
intervention. 
Facilitator: ‘We have just discussed what makes it difficult to ask the GP a question, 
to admit you do not understand something or to express what you really want 



160 ◊ CHAPTER 4

or need. There are different ways that we can help you here. Now I would like to 
discuss one such way.’

First give some examples of narrative-based health information then ask questions 
19-22. 

18. Now I would like to show you a flyer. How familiar are you with this type of flyer? 
Prompts:
- Has never seen anything like this before
- recognizes this type of flyer (Where from?)
- has seen similar flyers/leaflets (About which topics?)
- where have you seen them? (Health education, community centre, internet, 
newspaper?)
19. Could you explain to me what this flyer is about?

 Prompts:
- subject
- message
- goal of the flyer
- what do you think is the target group for this flyer? (Is this aimed at you?)

20. If you saw such a flyer, how would you respond?
 Prompts:
• no response: why not? (This message is not meant for me. This kind of 

information is not meant for me. I can’t respond. It is not up to me to respond. 
Why not?)

• have the feeling I should do something, but I don’t. Why not? (Unable to 
respond. Not my own choice. Why not?)

• respond: how/why/what?  
• does not apply to me
• makes me feel…

21. What do you think of this flyer? 
Prompts:
unappealing: why? (Difficult to read, text too small, colours unclear, …)
photos: what/why?
text: what/why?
combination of photos/pictures and text: what/why?
colours: what/why?
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22. Imagine we produced such a flyer to help improve your GP appointments? What       
should it include?  
23. What should such a flyer look like? 
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Abstract

Older adults often have limited health literacy and as a consequence 
experience more difficulties in communicating with healthcare professionals. 
In this study we tested whether a booklet containing photo stories on doctor-
patient communication would outperform a non-narrative brochure on self-
efficacy, behavioral intentions, and appreciation among older adults with low, 
medium and high levels of health literacy, and if there would be differences in 
preference expressed for the photo story booklet or the brochure. 

We conducted two randomized controlled trials (RCTs): one in Germany (N=65) 
and one in the Netherlands (N=54), the latter one followed by a qualitative 
interview study among a subset of the participants (N=44). The photo story 
booklet included seven short picture-based stories about different themes 
related to doctor-patient communication, while the brochure had comparable 
pictures and lay-out and dealt with the same topics, but did not include any 
stories. Variables measured in the RCTs were self-efficacy, behavioral intentions 
to engage in recommended communication strategies, and appreciation, 
whereas in the qualitative study participants were asked to indicate their 
preference for the photo stories booklet or the brochure, and to indicate what 
their preference was based on.

In the RCTs, no statistically significant differences were found for the photo 
stories booklet compared to the brochure. In the interview study, however, a 
statistically significant majority of the participants expressed a preference for 
the photo stories, which were perceived as recognizable, relevant, entertaining 
and engaging. 
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Introduction

Low levels of health literacy have frequently been associated with poor health 
outcomes (Al Sayah, Majumdar, Williams, Robertson, & Johnson, 2013; Kim, 2009; 
Mõttus et al., 2014; Omachi, Sarkar, Yelin, Blanc, & Katz, 2013). Adults with limited 
health literacy experience more difficulties in participating in care consultations, 
ask fewer questions and report less patient-centred communication (Smith, Dixon, 
Trevena, Nutbeam, & McCaffery, 2010). Successful doctor-patient communication 
(Wiliams, Davis, Parker, & Weiss, 2002; Katz, Jacobson, Veledar, & Kripalani, 2007) 
seems to critically rely on sufficient levels of communicative and general health 
literacy (e.g. Nutbeam, 2000) and has been shown to be associated with patient 
satisfaction, clinical outcomes and adherence (Hall, Roter, & Katz, 1988; Roter, Hall, 
& Katz, 1988; Stewart, 1995).

The negative consequences of low health literacy may be even more severe for 
older adults, who often have to deal with multiple chronic conditions and are 
more likely to suffer from cognitive and sensory declines such as hearing loss and 
memory problems (Zamora & Clingerman, 2011). For older adults, doctors and 
other health care providers appear to be the most trusted and most frequently 
used source of health information, which makes the value of appropriate doctor-
patient communication even more salient (Chaudhuri, Le, White, Thompson, & 
Demiris, 2013; National Cancer Institute, 2006). The importance of patient-provider 
communication for older adults with limited health literacy calls for the development 
and evaluation of interventions intended to support and empower older patients in 
health care interactions (Paech & Lippke, 2015). According to recent studies, there 
is a need for simple interventions that include communication factors, use familiar 
language and address patients’ barriers such as insufficient self-efficacy (McCaffery, 
Smith, & Wolf, 2010; Muscat, Morony, Shepherd, et al., 2015; Henselmans, 
Heijmans, Rademakers, & Van Dulmen, 2014; Ten Klooster, Oostveen, Zandbelt, 
Taal, Drossaert, Harmsen, & Van de Laar, 2011; Koops van ‘t Jagt, Hoeks, Jansen, 
De Winter, & Reijneveld, 2016).  

Photo stories or fotonovelas are increasingly used as health communication tools to 
inform and educate people with lower levels of health literacy about various health 
subjects (Koops van ‘t Jagt, Hoeks, Duizer, Baron, Molina, Unger, & Jansen, 2017; 
Boyte, Pilisuk, Matiella, & Macario, 2014; James, Reddy, Ruiter, Taylor, Jinabhai, 
Van Empelen, & Van den Borne, 2005; Unger, Cabassa, Molina, Contreras, & Baron, 
2013; Unger, Molina, & Baron, 2009). The use of photo stories as educational tools 
can be considered an example of entertainment education, where messages are 
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purposely designed to both entertain and educate, in order to increase knowledge 
and change behavior (Singhal & Rogers, 1999). The integrated presentation of textual 
and visual information in picture-based stories to support information processing 
and learning is also in line with the principles of multimedia understanding (Sweller, 
Ayres, Kalyuga, 2011; Mayer, 2005; Mayer & Sims, 1994). 

Using stories or narratives in health communication is also considered a promising 
strategy to reduce health literacy problems (Koops van ‘t Jagt, Hoeks, Jansen, De 
Winter, & Reijneveld, 2016).  We therefore developed a narrative- and picture-based 
health literacy intervention, which includes seven photo stories on topics older 
adults’ frequently mentioned during focus group discussions on doctor-patient 
communication (see Koops van ‘t Jagt, De Winter, Reijneveld, Hoeks, & Jansen, 
2016 for details on development). By portraying recognizable characters and step-
by-step scenarios, the photo stories in our intervention were intended to address 
patients’ barriers to successful communication and to offer applicable strategies 
when patients encounter such barriers (Mar & Oatly, 2008). 

Taking into account advantages of narrative health communication reported in the 
literature (e.g. Hinyard & Kreuter, 2007; Shen, Sheer, & Li, 2015; Braddock & Dillard, 
2016; De Graaf, Sanders, & Hoeken, 2016), the photo story booklet may be able 
to increase people’s beliefs that they can perform the communication strategies 
embedded in the photo stories (self-efficacy), and thereby strengthen their 
intentions to engage in those communicative behaviors (i.e. behavioral intentions). 
Furthermore, the photo story format may be associated with higher levels of 
message appreciation. 

The first aim of the present studies was therefore to assess the effects of a photo 
story booklet about doctor-patient communication on self-efficacy, behavioral 
intentions and appreciation, compared to a non-narrative booklet, among older 
adults with low, medium and high levels of health literacy. The second aim was to 
assess older adults’ preferences for the photo story booklet or the brochure we 
used, and to understand the reasons for possible differences in preferences. Three 
studies were conducted: a randomized controlled trial (RCT) in Germany, an RCT 
and an interview study in the Netherlands. 

Methods

We conducted 1) an RCT in Germany (DE), comparing the photo story booklet and 
the brochure, including older participants with different levels of health literacy, 
2) an RCT in the Netherlands (NL), comparing the photo story booklet and the 
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brochure, with older-old participants with lower and higher levels of health literacy, 
and  3) an interview study assessing preference for either the photo story booklet 
or the brochure. The interview study was conducted among all participants of the 
Dutch RCT, but audio recordings and analyses were only available for a subset of 
participants, either because a participant did not consent to recording or because 
of technical issues. To be concise, methods of both RCTs will be discussed together 
where possible. 

Interventions 
Photo story booklet (Intervention group)
In our prior work, we developed a photo story booklet incorporating seven one-page 
stories with a participatory approach with older adults with limited health literacy 
(Koops van ‘t Jagt et al., 2016). The photo story booklet aims to increase older 
patients’ awareness, communicative self-efficacy and behavioral intentions, as a 
means to support and increase participation and communication during primary 
care consultations. The themes in the stories were: 1) general practitioner’s (GP) lack 
of attention; 2) bringing someone as support when stressed or nervous; 3) asking 
for plain language; 4) what to do when feeling uninformed about an overwhelming 
number of medicines; 5) implementation of lifestyle recommendations into concrete 
daily life actions; 6) medication management; and 7) making a question prompt 
sheet before your consult. Each theme was incorporated into a photo story using 
photographs including realistic characters and vivid pictures with captions and text 
balloons (see Figure 1). 

Brochure (Control group)
We developed a non-narrative brochure based on the same content as the photo 
story booklet. The main message of each of the seven stories in the photo story 
booklet was presented as a general advice. In addition, each general advice was 
accompanied by one large picture that was selected from the pictures that were 
taken for the photo stories (see Figure 2). The brochure was developed considering 
multiple evidence-based design principles (e.g., a ‘multiple-feature revision’, see 
Koops van ‘t Jagt et al., 2016). The photo story booklet and the brochure were 
designed using the same colors, paper, size and front page. Below, we report on the 
methods of both RCTs and the interview study in greater detail. 
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Two heads are better

5
FIGURE 1. Example page in English: photo story about bringing someone for support. 
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Ben je onzeker over je bezoek aan je huisarts? Klap je soms dicht tijdens 
het bezoek? Dan kun je een vriend of familielid meenemen om je te 
ondersteunen.

Tip 2

FIGURE 2. Example page in Dutch. Translation: Are you feeling insecure about visiting your GP? Bring 

a friend or family member to support you.
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Study 1 and 2: RCTs in Germany and the Netherlands 
In both countries, participants were randomly assigned following simple 
randomization procedures (computerized random numbers) to one of two 
conditions: 1) the photo story booklet or 2) the brochure. Inclusion criteria were as 
follows: 1) age ≥50 years; 2) native speaker of German or Dutch, respectively; 3) 
Health Literacy sum score <6 or >7 for Dutch participants.  

Participants
In Germany, we recruited 65 participants with different levels of health literacy, 
aged between 54 and 94 years (30.8% male, N=20), from senior day care and 
rehabilitation centers, and sports clubs. 

In the Netherlands, we recruited 54 older-old participants with lower and higher 
levels of health literacy, aged between 77 and 95 years old (34.5% male, N=19), 
from an existing research database of participants of Embrace (Spoorenberg, 
Uittenbroek, Middel, Kremer, Reijneveld, & Wynia, 2013). Embrace is a population-
based, person-centered and integrated care service for community-living older 
adults aged 75 years and older living in the Northern part of the Netherlands. We 
invited eligible participants based on lower levels of health literacy (Health Literacy 
Sum 0-5) or higher levels of health literacy (Health Literacy Sum 8-12). The Embrace 
research database includes participants’ levels of health literacy based on the Set of 
Brief Screening Questions on Health Literacy (SBSQ). Eligible participants received 
an invitation to participate in the study, with the possibility of returning a reply-card 
if they did not want to participate. People who did not return the reply-card within 
two weeks received a phone call from one of the researchers inviting them to plan 
an interview appointment. People could still refuse participation during those calls.
 
Measures
Self-efficacy, behavioral intentions and appreciation were measured through a 
questionnaire. Answers to the questionnaire items could be given on 5-point Likert 
scales. To enhance ease of processing, we added green checkmarks for positive 
answers, red crosses for negative answers and a question mark for ‘I don’t know’ to 
the answering scales of all items. Cronbach’s alphas were calculated for all scales 
(item scores were reversed where necessary). Mean values were only calculated 
when alpha was satisfactory α≥ .65).

Outcomes 
For all participants, basic demographic and other background information was 
collected, including the AURA (Ask, Understand, Remember Assessment – a brief 
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measure of communication self-efficacy in clinical encounters; Clayman, Pandit, 
Bergeron, Cameron, Ross, & Wolf, 2010), perceived health, and the frequency of 
GP consultations. In addition, the set of brief screening questions on health literacy 
(SBSQ; Chew, Bradly, & Boyko, 2004) was used to calculate a Health Literacy Sum 
in order to assign participants to the low or high health literacy group. 

Self-efficacy (DE: α=.65; NL: α=.81) and behavioral intentions (DE: α=.76; NL: 
α=.83) were measured with one item per measure for each of the seven stories 
and subsequent communication themes, using questions like: ‘Imagine you feel 
insecure about a visit to your doctor, or that you have the feeling that you could 
fall silent during the conversation. Do you think it would be easy for you to bring 
someone to support you?’ for self-efficacy (1 = No, not at all; 5 = Yes, very much) 
and ‘Imagine you feel insecure about a visit to your doctor, or that you have the 
feeling that you could fall silent during the conversation. Do you think you will bring 
someone to support you next time?’ (1 = No, certainly not; 5 = Yes, I certainly will).  

Appreciation was defined as overall satisfaction, and was measured with seven 
items (DE: α=.68; NL: α=.79). Users were asked if they found the intervention difficult 
(reverse coded); interesting; monotonous (reverse coded); boring (reverse coded); 
fun; informative; long (reverse coded) (1 = No, not at all; 5 = Yes, very much). 

Groups of participants differing in health literacy level were formed in both samples. 
In the German sample, the ‘low level’ group (N=13) had health literacy sum scores 
below 6, the ‘medium level’ group (N=12) had health literacy sum scores of 6 or 7, 
while the ‘high level’ group had health literacy sum scores of 8 and higher (N=40). 
In the Dutch sample the ‘low level’ group (N=14) had health literacy sum scores 
below 6; the ‘high level’ group (N=40) had health literacy sum scores of 8 and higher 
(corresponding to cut-off point as used in Geboers et al., 2016). As a result, only in 
the German sample participants with medium levels of health literacy were included 
in data collection and analysis1. In subsequent analyses of data collected in each of 
the RCT’s, health literacy level was entered as a between-participants factor.

Procedure
All participants signed a consent form and agreed to participate and be audio recorded 
(Dutch interview participants, see Study 3 below). All participants confirmed they 
were aware they could withdraw any time, and approved of the fact that the results 
would be used and published for research purposes. In Germany, participants were 
asked to fill out the demographic part of the questionnaire, including the SBSQ 
(before they were instructed to read either the photo story booklet or the brochure). 
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After finishing reading, German participants were instructed to fill out the second 
part of the questionnaire, which contained the items measuring self-efficacy, 
behavioral intentions and appreciation. In the Netherlands, after participants 
finished reading the booklet or the brochure, they were interviewed based on a pre-
structured questionnaire including both demographic questions as well as primary 
outcomes. Research assistants noted the answers to the questionnaire. In both 
studies, participants were instructed to read at their own pace. 

Ethics approval
The RCT in Germany was approved by the ethical board of the Deutsche Gesellschaft 
für Psychologie (DGPs). The RCT in the Netherlands was approved by the Research 
Ethics Committee (CETO) of The Faculty of Arts, University of Groningen and is 
registered in the Dutch Trial Register (number 5810). 

Analysis
For self-efficacy and behavioral intentions we performed an analysis of variance 
with theme (theme1 to theme7) as a repeated measure, under which measure (self-
efficacy versus behavioral intention) was nested. Theme and measure were included 
in order to reduce variance related to possible differences between the seven 
separate themes included in both interventions and between both measures (i.e. 
self-efficacy and behavioral intention. Format (photo story booklet versus brochure) 
and health literacy group (low versus high for the Netherlands, low, medium or high 
for Germany) acted as independent between-participant variables.

For appreciation we performed a univariate ANOVA on the mean appreciation scores 
per booklet as appreciation was not measured per theme but per booklet, with 
format (photo story booklet versus brochure) and health literacy group as between-
participant variables. For all analyses, we considered changes to be statistically 
significant at p<0.05 (two-tailed).

Study 3: an interview study in the Netherlands 
Participants
All 54 Dutch RCT participants were invited for the interview study. Ten interviews 
were excluded from analysis because no audio recordings were available. 

Measures
We assessed preference for one of the two interventions by asking participants 
to indicate 1) which format they believed was the best, and 2) which format they 
would like to take home. Participants were also asked to provide reasons for their 
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preference. 

Procedure
After having answered the questions for the RCT, participants were asked to take a 
look at the other brochure: Participants who had read the photo story booklet were 
asked to take a look at the brochure now, and vice versa. Subsequently, participants 
were asked to indicate their preference and to provide an explanation.  

Analysis
Preferences for either the photo story booklet or the brochure and explanations 
for this preference were analysed both quantitatively and qualitatively. Verbatim 
transcripts of preference and explanations for preference were available for 44 
interview participants. For the quantitative analysis, we counted the number of 
times one of the two options was the preferred choice. The qualitative analysis 
was conducted by the first author (RK) using a data driven approach based on 
the framework analysis method (Ritchie, Spencer, & O’Connor, 2003) and which 
was guided by two questions: a) “Which reasons do participants provide for 
preferring either the photo story booklet or the brochure?” and b) “How are these 
reasons related to basic principles of information processing such as attention and 
motivation, comprehension and action?” The categorization of the explanations 
provided was based on standard and dual theoretical models of information 
processing (e.g. McGuire, 1972, 1978; Petty & Cacioppo, 1984, 1996), distinguishing 
the following communicative aspects: 1) Attention for the message / motivation to 
process the message (attention and motivation), 2) Ability to process the message 
(comprehension) and 3) Subsequent mental and behavioral consequences of the 
message (action).

Results

Participants Study 1 and Study 2
Table 1 provides a summary of participant characteristics of the RCTs in Germany 
and The Netherlands.
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Germany The Netherlands

photo story 
booklet 
(N=34)

brochure 
(N=32)

total (N=66) photo story 
booklet 
(N=28)

brochure 
(N=26)

total 
(n=54)

Age 73.2 (5.4) 76.8 (8.5) 75.0 (7.2) 82.1 (2.7) 83.6 (4.1) 82.8 (3.5)

Gender 
(female)

24 (70.6%) 22 (68.8%) 46 (69.7%) 20 (71.4%) 16 (61.5%) 36 
(66.7%)

Age (range) 62-80 54-94 54-94 77-88 79-95 77-95

Education 
(in years)

10.74 (2.03) 10.72 (2.26) 10.73 (2.13) 8.96 (2.81) 8.69 (2.99) 8.83 
(2.88)

Health (1-5) 3.33 (.85) 3.28 (.96) 3.31 (.90) 2.32 (.86) 2.31 (.62) 2.31 
(0.75)

Visiting 
frequency 
GP (1-6) 

2.62 (.99) 2.66 (.97) 2.64 (.97) 2.50 (1.07) 2.04 (1.04) 2.28 
(1.07)

AURA Sum 
(4-20)

15.76 (3.64) 16.22 (2.90) 15.98 (3.29) 15.79 (3.79) 17.35 (2.65) 16.54 
(3.35)

Health 
Literacy 
Sum (0-12)

7.61 (2.28) 7.81 (2.24) 7.71 (2.24) 8.74 (2.98) 8.58 (3.08) 8.66 
(3.00)

NOTE. Higher numbers represent better scores for health, AURA and health literacy. In Germany, 

participants were directly asked to provide a numerical estimate of years of education, while in the 

Netherlands years of education was estimated in the following way by ‘translating’ participants’ answers 

on the following Likert scale into years of education: 1: Less than 6 classes of primary school: 3 years 

of education; 2: 6 Primary school classes: 6 years of education; 3: More than primary school / primary 

school with uncompleted follow-up education: 7 years of education; 4: Practical training: 9 years of 

education; 5: Secondary vocational education: 10 years of education; 6: Pre-university education: 12 

years of education; 7: University / higher professional education: 16 years of education. This might have 

led to differences in estimations of Education for both countries. 

Health: 1= poor, 2= reasonable, 3= good, 4= very good, 5= excellent. Visiting frequency GP: 1= less than 

once a year, 2= every six months, 3= quarterly, 4= monthly, 5= every two weeks, 6= at least once a week. 

AURA is an instrument measuring communication self-efficacy in clinical encounters based on four 

questions (Is it easy for you to…?) using a five-point scale, with higher sum scores representing higher 

levels of communication self-efficacy. Health Literacy Sum is calculated by summing scores between 0 

to 4 for the three Health Literacy Questions from the SBSQ (Chew, Bradley, & Boyko, 2004). 

Between the two countries, significant differences were found for age (Dutch sample older), years of 

education (Dutch sample lower level of education), health (Dutch sample poorer health) and GP visiting 

frequency (Dutch sample reporting less GP visits). 

TABLE 1. Participant characteristics (means and standard deviations) in both RCTs
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Study 1: RCT in Germany 
No significant main or interaction effects of format or health literacy level on self-
efficacy and behavioral intention were found (p-values>.20; η²=.004-.052). Table 2 
shows the mean levels of self-efficacy and behavioral intention for both conditions 
and all health literacy groups. No significant main or interaction effects of format or 
health literacy level on mean appreciation scores measured with seven appreciation 
statements were found (p-values>.27; η²=.007-.027); means and standard errors: 
means and standard errors: 3.82 (0.57), 3.53 (0.63)  and 3.71 (0.83) for the photo 
story booklet; 3.52 (0.55), 3.09 (1.73) and 3.62 (0.85) for the non-narrative brochure. 
Excluding participants with medium levels of health literacy from these analyses did 
not alter results. 

TABLE 2. Average levels of self-efficacy and behavioral intentions for each Health Literacy Group for 

both conditions (means and standard errors,) in Germany

photo story booklet brochure

Low HL
Medium 
HL

High HL Low HL
Medium HL

High HL

Self-Efficacy 3.98 
(0.28)

3.63 
(0.28)

4.08 
(0.17)

3.71 
(0.30) 4.03 (.33) 4.04 

(0.16)

Intention 4.02 
(0.22)

3.96 
(0.21)

4.53 
(0.13)

4.36 
(0.23)

4.20 (0.25) 4.37 
(0.12)

NOTE. HL = health literacy. Self-efficacy was measured using statements formulated as follows: Do you 

think it would be easy for you to (communication strategy)? 1= No, not at all, 2= No, not really, 3 = I don’t 

know, 4= Yes, a little, 5= Yes, very much. Intention was measured using statement formulated as follows: 

Do you think you will (communication strategy) next time? 1= no, certainly not, 2= no, I don’t think so, 3= 

I don’t know, 4= Yes, I think so, 5= Yes, I certainly will.

Study 2: RCT in the Netherlands
No significant main effects of format on average levels of self-efficacy and behavioral 
intention were found (F(1,48)=3.21; p=.079; η²=.063. However, we found a significant 
main effect of health literacy level (F(1,48)=11.01; p=.002; η² =.187), with higher 
average levels of self-efficacy and behavioral intention for the higher health literacy 
group compared to the lower health literacy group; means and standard errors: 4.43 
(0.11) and 4.37 (0.11) versus 3.74 (0.18) and 3.76 (0.18). Table 3 shows the mean 
levels of self-efficacy and behavioral intention for both conditions and both health 
literacy groups. No significant interaction effects of format and health literacy group 
on self-efficacy and behavioral intention were found (F(1,48)=.57; p=.46; η²=.012).
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photo story booklet brochure

Low HL High HL Low HL High HL

Self-
Efficacy

3.65 (.25) 4.14 (.15) 3.81 (.25) 4.71 (.15)

Intention 3.63 (.26) 4.15 (.16) 3.88 (.26) 4.59 (.16)

TABLE 3. Average levels of self-efficacy and behavioral intentions for each Health Literacy Group for 

both conditions (means and standard errors,) in The Netherlands

NOTE. HL = health literacy. Self-efficacy was measured using statements formulated as follows: Do you 

think it would be easy for you to (communication strategy)? 1= No, not at all, 2= No, not really, 3 = I don’t 

know, 4= Yes, a little, 5= Yes, very much. Intention was measured using statement formulated as follows: 

Do you think you will (communication strategy) next time? 1= no, certainly not, 2= no, I don’t think so, 3= 

I don’t know, 4= Yes, I think so, 5= Yes, I certainly will.

No significant effects for format (photo story booklet versus brochure), health 
literacy group (low versus high) or their interaction on appreciation were found (all 
p-values>.32, η²=.002-.019); means and standard errors: 4.08 (0.97) and 4.33 (0.45) 
for the photo story booklet; 3.94 (0.93) and 4.08 (0.73) for the brochure. 

Study 3: an interview study in the Netherlands

Participants
Table 4 provides an overview of the characteristics of the 44 interview participants. 
A comparison between Study 2 and Study 3 revealed no systematic differences 
between the total group of Dutch participants and the subset of interview participants
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photo story 
booklet (n=24)

brochure (n=20) total (n=44)

Age 82.3 (2.7) 84.2 (4.5) 83.2 (3.7)

Gender (female) 16 13 29

Age (range) 79-88 79-95 79-95

Education (in years) 8.86 (2.90) 9.00 (3.23) 8.93 (3.02)

Health (1-5) 2.38 (.88) 2.25 (.64) 2.32 (.77)

Visiting frequency GP (1-6) 2.50 (1.10) 2.15 (1.09) 2.34 (1.10)

AURA Sum (4-20) 15.92 (3.80) 16.95 (2.82) 16.39 (3.39)

Health Literacy Sum (0-12) 8.71 (2.90) 8.50 (3.46) 8.61 (3.13)

NOTE. Higher numbers represent better scores for health, AURA and health literacy. Health: 1= poor, 

2= reasonable, 3= good, 4= very good, 5= excellent. Visiting frequency GP: 1= less than once a year, 

2= every six months, 3= quarterly, 4= monthly, 5= every two weeks, 6= at least once a week. AURA is 

an instrument measuring communication self-efficacy in clinical encounters based on four questions 

(Is it easy for you to…?) using a five-point scale, with higher sum scores representing higher levels of 

communication self-efficacy. Health Literacy Sum is calculated by summing scores between 0 to 4 

for the three Health Literacy Questions from the SBSQ (Chew, Bradley, & Boyko, 2004). No significant 

differences between the two groups occurred in any of the test variables.

TABLE 4. Participant characteristics (means and standard deviations) in the interview study

Preference
A statistically significant majority of participants (66.7%, z=2.450, p=.014) found 
the photo story booklet better than the brochure. A statistically significant majority 
of participants (77.6%, z= 3.85, p=<.001) said they would choose to take the photo 
story booklet home. Several participants (14.3%) indicated they would like to take 
both booklets home. Participants who had read the photo story booklet first did 
not differ in preference from participants who had read the brochure first (X²(2,54)= 
4.49, p=.11 for Q1,  X²(4,50)= 5.07, p=.28 for Q2). Notably, some participants 
did not see themselves as belonging to the target group for both booklets, but 
thought that acquaintances or relatives would profit from one of both: ‘Yes, well 
my memory is still good, so I think I like this one (brochure), but when you have 
dementia or something, then this one (photo story booklet) is probably better, easier 
to understand.’ (female, 83 years, higher HL). ‘If I had a booklet like this (photo story 
booklet) at home and someone came to me with problems, I would say: read this. 
Yes, I would do that.’ (female, 85 years, higher HL). 
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Explanations for preference
Table 5 presents the most frequent types of explanations for the preferences for 
either the photo story booklet or the brochure as indicated during the interviews. 
The explanations suggest that the photo story booklet outperformed the brochure 
when it comes to attracting attention (attention and motivation), processing 
ease (comprehension), and action (i.e. emotional and behavioral appeal) for 
most participants. They found photo stories an appealing format, which could 
help people through the step-by-step examples. Participants who preferred the 
brochure generally did so because they felt the general advice was shorter, simpler 
and more ‘to the point’, which mostly relates to comprehension. Both brochures 
seem to encourage most participants (25 out of 44) to share their own experiences 
regarding doctor-patient conversations with the interviewers (action), as illustrated 
by the following statement: 

Five participants referred to the photo story booklet in particular as supporting 
readers in making action plans for future scenarios: 

Several participants also noted that general advice is not sufficient and that the 
specific real life examples portrayed in the photo stories make the content more 
comprehensible: 

Fun to read. And, um, I believe it’s really good. Also on what you should say to your 

doctor, could say (to your doctor), that you can bring your notes, and that you can 

always call if you fail to understand something. (female, 85 years, higher HL). 

Listen, in that one (photo story booklet) there are a lot more things that make you 

think: well I’m going to use that next time. For example when you have some ailment, 

and they ask you – well I will make a list of my medicines. (male, 79 years, higher HL). 

The last one that I have here (photo story booklet) is exactly what happened to me 

with that doctor, in the hospital, when she  (family member) had a heart attack, […] 

Anyway, I told him: doctor could you please speak a little more slowly. I didn’t want 

to say: doctor, don’t look at your computer screen all the time. Because he was… he 

was looking at it constantly. (female, 83 years, higher HL). 
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Finally, some participants explicitly suggested that both the photo story booklet and 
the brochure would work well together: 

When you have this one (brochure) and then read the other one (photo story booklet) 

after that, then you have all the details. When you read this one and you think ‘what 

does this mean?’ then you can read that in the other one. The first one is just the 

short version. (female, 82 years, higher HL). 

Yeah, I think this is more like a part 2. You have to read this one first (brochure) and 

then you have to read the second one (photo story booklet) and then it’s easier to 

understand (the content of the brochure). (female, 86 years, higher HL). 

This (brochure) is not helpful for people who struggle. […] The pictures (photo story 

booklet) make it more comprehensible for people, because they can recognize 

themselves in the stories. […] For someone who’s afraid, this (brochure) won’t help 

much, right? (female, 85 years, higher HL). 

Well, because in that one (photo story booklet) they explain a lot more. They explain 

more than in the other booklet. Yeah, look, you really see the problems there, uh, 

with the doctor and the patient. The patient asks this and that, and look, with this 

one (brochure) you don’t have that. So, yeah, that one’s less real. (male, 79 years, 

higher HL). 
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photo story booklet brochure

n 
mentions

Illustrative 
Quotes

n 
mentions

Illustrative 
Quotes

Q1: 
Best?

Attention and 
motivation

Attractiveness 6 ‘That one speaks 
to me more, it’s 
more pleasant.’ ‘I 
already know I like 
that one better, it’s 
more playful, I like 
it a lot more.’

1 ‘This one 
is nicer of 
course… I 
think.’

Comprehension Elaborateness 10 ‘That one has 
more information.’ 
‘In that one it’s 
explained a bit 
more.’

0

Clearness 15 ‘It’s very clear and 
the situations are 
explained very 
well.’ ‘The way 
it’s written makes 
everything very 
clear.’ ‘This is very 
clear and easy 
to understand, 
because of the 
stories.’

1 ‘It’s clear.’

Comprehen- 
sibility

2 ‘It’s written in a 
simple style.’ 
‘This one reads 
quicker.’ 

4 ‘Well that 
one’s a bit 
shorter.’ ‘If 
there’s one 
thing I hate it’s 
having to read 
a lot.’ ‘That 
one’s more to 
the point.’

Recogni- 
sability /  
relevance

4 ‘In that one you 
see pictures. 
Like it is in daily 
life.’ ‘No it’s all 
really familiar and 
recognizable for 
me.’

0

Action Mental 
processing

1 ‘This one has 
more pictures, 
it’s much more 
visual.’

0

Emotional 
appeal

3 ‘Uhm, it gets 
to you more. It 
speaks to you.’

0

TABLE 5. Explanations for preference grouped according to factors related to attention and motivation, 

comprehension and action 



181◊

5

Photo stories to support doctor-patient communication

photo story booklet brochure

n 
mentions

Illustrative 
Quotes

n 
mentions

Illustrative 
Quotes

Behavioural 
appeal 

1 ‘You respond to 
this one quicker.’

0

Q2: 
Take 
home?

Attention and 
motivation

Attractiveness 4 ‘Well that’s a 
pretty little book.’ 
‘That one’s fun to 
read.’

0

Comprehension Elaborateness 11 ‘Because there’s 
more to read in 
that one.’ ‘That 
one is just a little 
more elaborate.’

0

Clearness 5 ‘Clear example 
situations.’ ‘Clear 
information.’ ‘Easy 
to understand.’

0

Comprehen- 
sibility

3 ‘That one’s easier 
to read, I think.’

2 ‘Because 
this one is 
simpler. They 
put it in a way 
I can really 
understand it.’

Recogni- 
sability /  
relevance

2 ’And, well, those 
questions, 
they are very 
identifiable. 
When you’re 
at the doctors.’ 
‘Because there 
are so many 
things in there that 
are recognizable 
to me.’

0

Action Mental 
processing

2 ‘And if you look at 
those examples, 
it’s easier to 
remember.’ ‘That 
one makes you 
think more, I 
guess.’

0
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NOTE. Participants with low levels of health literacy who preferred the photo story booklet mentioned 

factors related to Comprehension (comprehensibility)  16 out of 18 times. Participants with low 

levels of health literacy who preferred the brochure mentioned factors related to Comprehension 

(comprehensibility) 2 out of 3 times.  Participants with high levels of health literacy who preferred the 

photo story booklet mentioned factors related to Comprehension (comprehensibility)  40 out of 59 times. 

Participants with high levels of health literacy who preferred the brochure mentioned factors related to 

Comprehension (comprehensibility) 5 out of 7 times.  

DISCUSSION AND CONCLUSION

General Discussion
We found no differences between a narrative communication intervention (a photo 
story booklet) and a brochure about doctor-patient communication on self-efficacy, 
behavioral intentions or appreciation measured with a printed questionnaire. 
However, oral interviews among a subset of Dutch participants revealed that the 
majority of these participants preferred the photo story booklet compared to the 
brochure when given the choice. 

First, the lack of significant differences in self-efficacy, behavioral intentions or 
appreciation between the photo story booklet and brochure in both RCTs may be 
explained by the relatively small difference between the two formats. The brochure 
was purposely designed as a ‘plausible rival’ of the photo story booklet and it was 
carefully developed taking into account evidence-based design principles (e.g., a 
multiple-feature revision, Koops van ‘t Jagt et al., 2016), including the same type 
of evidence-based topics as the photo story booklet. In addition, the brochure 
contained large photographs portraying the same characters that played a role in 
the photo story booklet. It cannot be excluded that these photographs may have 
induced some form of narrative processing. 

Second, it should be noted that the measurements of self-efficacy and behavioral 
intentions on the one hand and preference on the other reflect different aspects 

photo story booklet brochure

n 
mentions

Illustrative 
Quotes

n 
mentions

Illustrative 
Quotes

Action Emotional 
appeal

2 ‘Because 
you, how do I 
explain this, can 
sympathize with 
that one more 
easily.’ ‘You really 
feel this one.’ 

0

Behavioural 
appeal 

1 ‘You get more out 
of that one.’

0
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of information processing. Although no differences were found in effects related 
to action (self-efficacy and behavioral intentions), the difference we did find in 
motivation (preference) suggests that in a natural context people might be more 
willing to read the photo story booklet than the brochure. Evidently, willingness to 
read a given document is a necessary condition for any processing effect to occur.
Third, based on the post-test design of the present study, only a comparison 
between two highly comparable conditions was possible. It is possible that both 
brochures used in this study would outperform ‘care as usual’ and more traditional 
formats of health communication. However, to test this would be an aim of a future 
study. 

Explanations for Preferences
A majority of participants in our third study had a distinct preference for the narrative 
intervention, because they found the photo story booklet recognizable, relevant, 
entertaining and engaging. Participants referred to possible positive effects of the 
photo story booklet by stating that the stories could help people through their step-
by-step scenarios, that the photo stories could be read multiple times and still be 
interesting, and that they considered the photo story booklet to be an appealing 
format, which would attract readers. 

Several participants noted that general advice as provided in the brochure is not 
sufficient to support people in communicating with their doctor and that the specific, 
more elaborate examples portrayed in the photo stories help to formulate action 
plans (Lippke, Ziegelmann, & Schwarzer, 2004; Schwarzer, 2008). The photo stories 
seemed to help readers  to bridge the intention-behavior gap (Boeijinga, Hoeken & 
Sanders, 2016). The concrete behavioral and verbal responses embedded in the 
photo story scenarios provide ‘If-Then’ plans or implementation intentions, which 
have been shown to help people reaching goals (Gollwitzer & Sheeran, 2006). This 
suggests that the photo story booklet not only informs and educates its readers, but 
also teaches them skills, supports implementation intentions and thus behavioral 
change, which is in line with the core components of effective health literacy 
interventions as identified in, for instance, the IROHLA project (see Paech & Lippke, 
2015; see also Nutbeam, 2000). Using visual narratives, such as photo stories, may 
be particularly effective in stimulating mental imagery, which is assumed to be an 
important factor in the formulation of implementation intentions (Knauper, Roseman, 
Johnson, & Krantz, 2009; Fennis, Adriaanse, Stroebe, & Pol, 2011). While in both 
RCTs reading the photo story booklet or the brochure proved to be associated 
with relatively high average levels of self-efficacy and behavioral intentions, photo 
stories might help to turn those intentions into action plans, as is suggested by five 
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participants’ comments in the interview study. 

Personally relevant visual stories may result in richer mental representations or 
‘situation models’ (e.g., Zwaan, 2016) of the situations depicted, compared to 
mental representations that are built on the basis of the more general formulation 
of advice. Such richer situation models based on photo stories may provide people 
with a better mental toolkit to perform the suggested (communicative) strategies or 
behaviors.

Strengths and Limitations 
Strengths
A major strength of this study is the combination of studies in two different 
European countries using a mixed-methods design (Craig, Dieppe, Macintyre, 
Michie, Nazareth, & Petticrew, 2008). By conducting two RCTs and an interview 
study, we are able to provide valuable information on the effects of a photo story 
booklet and a brochure on doctor-patient communication, and the preference for 
either format among a population of older adults with different levels of health 
literacy. By combining multiple methods, we gained insights on outcomes of the 
health document interventions we tested as well as on the processes by which such 
interventions might achieve their effects. 

Limitations
Some limitations of this study should be considered. First, in both RCTs, the 
absence of a pre-test or a ‘care as usual’ condition made it impossible to detect the 
effectiveness of either the photo story booklet or the brochure per se. Second, we 
were not able to collect qualitative data from our German participants, so we cannot 
compare the two countries in that respect. In addition, the two samples differed on a 
number of characteristics, which may have added some random variation and thus 
have contributed to the null finding. Third, this study was only sufficiently powered 
to detect large effect sizes (Field, 2009; power calculations in G*Power 3.1, Faul, 
Erdfelder, Lang, & Buchner,  2007). Although we aimed to recruit more participants, 
this proved to be difficult in this particular target group (see also Bonevski, Randell, 
Paul, Chapman, Twyman, Bryant, Brozek, & Hughes, 2014; Liljas, Walters, Jovicic, 
Iliffe, Manthorpe, Goodman, & Kharicha, 2017 on challenges in engaging the hard-
to-reach in studies on health topics). In addition, some participants with lower levels 
of health literacy had difficulties answering the questionnaire, as was indicated by 
interviewers’ observations that they struggled with the hypothetical character of 
some statements (see also Schwarz, 1999). 
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Implications
The results from the RCTs and interview study may have the following implications 
for research and practice. Further studies might again explore, especially for older 
adults with limited health literacy, if the photo story booklet and brochure increase 
peoples’ levels of self-efficacy and behavioral intentions when communicating 
with their doctor. To this end, it would be valuable to include pre- and post-test 
measurements, to explicitly assess participants for long term effects on their behavior 
and the determinants thereof in real doctor-patient communication. In addition, 
our findings point out a need for studying the effects of health communication 
interventions on both attention, motivation, and comprehension as well as the 
impact of such interventions on knowledge, attitude, norms and behaviour (action). 
Future studies could for instance explore which format is associated with higher 
rates of spontaneous pickups and reading behavior in natural contexts such as 
GP waiting rooms (attention and motivation), which format is easy to process and 
remember (comprehension) and whether the interventions may affect patients’ 
communication behavior in primary care consultations (action). Finally, it would be 
useful to explore whether combining the photo stories with the advice contained in 
the brochure would increase the effectiveness of this type of communicative health 
literacy intervention. 

Conclusion
No differences in effectiveness or appreciation for the photo story booklet compared 
to the brochure were found in both RCTs. However, participants in the interview 
study liked the photo story booklet more, felt more motivated, and believed that 
they could understand the content easier, and apply it better to daily life in terms of 
action planning or implementation intentions. 

In sum, the integrated results of these three studies suggest that it may be fruitful 
to combine standard formats of health communication (e.g., general advice) with 
narrative formats (e.g., photo stories). Future studies should establish whether 
photo stories support doctor-patient communication.

Notes
1.  This was related to differences in recruitment procedure. 
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     vvAbstract

We explored whether a brochure containing photo stories on doctor-patient 
communication outperformed a non-narrative brochure and an existing, 
traditional brochure in terms of uptake in primary health care waiting rooms. 

We conducted a field experiment in three primary health care centres in 
Groningen, the Netherlands, and interviewed patients, where we randomly 
distributed the three different brochures. We collected data on observed 
and reported number of brochures noticed, browsed and taken away and 
interviewed patients about their reasons for browsing and taking away the 
brochures. 

Only one in three (34.6%) interviewed participants noticed the brochure on 
display, the photo story brochure significantly more often (48.4%) than the 
other two brochures (30.5%, p=.01 for alternative brochure; 26.4%, p=.001 
for existing brochure). The estimated number of photo story booklets (n=25) 
and alternative brochures (n=23) browsed was significantly higher than the 
estimated number of existing brochures browsed (n=11) (p=.028). No significant 
differences were found in reported and observed number of brochures taken 
away. One of the main reasons that participants did not browse the brochure 
on display was that they were busy doing other things.

This study does not support the claim that a photo story booklet outperforms 
non-narrative brochures when it comes to uptake, although the photo story 
booklet was noticed significantly more often than the other two brochures.
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Introduction

Narrative forms of health communication are increasingly used to disseminate 
health information, to influence health beliefs, and to motivate health behaviour 
change (Hinyard & Kreuter, 2007; Singhal & Rogers, 1999).  The effectiveness of 
narrative health communication has been assessed in numerous studies (e.g. 
Kopfman, Smith, Ah Yun & Hodges, 1998; Greene & Brinn, 2003; Mazor et al., 2007; 
Kreuter et al, 2010; Koops van ‘t Jagt et al., 2017). As McGuire (1972) posits in his 
influential information-processing paradigm, at least three processes are necessary 
for texts to be persuasive: paying attention to the message, comprehending the 
message (a process influenced by personal and situational factors) and accepting 
and acting on the message. Paying attention (or ‘selection’ in De Jong & Schellens, 
1997) is thus a necessary and first condition. A condition, however, that is easily 
overlooked in empirical communication research, where messages are generally 
presented to participants in a ‘forced-exposure’ context. In other words, in most 
studies attention is not induced by the materials but by the research context. 
In the current study, which is situated in a natural context (waiting rooms), we assess 
whether narrative forms of health communication (more specifically, photo stories) 
are more appealing than traditional, non-narrative brochures. Possible effects of 
processing health messages are much more meaningful if the target group finds 
such messages appealing enough to actually pick them up, and put effort in 
reading them. Uptake of health messages is thus an essential first step in order for 
communication products to have any impact on knowledge, beliefs, attitude and, 
ultimately, behaviour.

There are a few field studies in which health messages are presented to their audience 
in a natural context. Lloyd Williams (2003), for instance, assessed the uptake of a 
health education leaflet in community pharmacies. Percentages of uptake of health 
education leaflets ranged between 50% and 72%, but no differences were found 
between prominent leaflet display (placed on the desk) and targeted distribution 
through pharmacy staff. Williams and Bethea (2011) examined whether patients 
had read leaflets and posters about oral cancer in a dental access centre. In this 
study, only 46% of interviewed patients had read the information; other patients 
reportedly had not noticed the posters and leaflets. A recent study by Davis (2017) 
not only looked at self-reports of appeal and perceived effectiveness, but also used 
more direct behavioural measures such as uptake and reading behaviour. In that 
study, he compared the uptake of a narrative and a non-narrative message (both 
on amphetamin use) in a primary health care clinic in the rural town Prince Alfred 
Hamlet in South Africa. A fotonovela (a small brochure portraying a dramatic story 
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with photographs and captions) and a traditional brochure were placed in display 
stands in the waiting area in the clinic over a three week period. The results of both 
self-reports and uptake measures suggest that patients preferred the fotonovela 
format over the traditional brochure. 

The waiting room as an opportunity for communication interventions
Primary health care waiting rooms could play an important role in disseminating 
health-related information and health literacy interventions. Each year, about 70—
75% of practice patients spend some time in these waiting rooms (Gignon, Idris, 
Manaouil & Ganry, 2012; Ward & Hawthorne, 1994).  Providing patients with health 
information in the waiting room setting could be a valuable strategy, for a number of 
reasons. First, it gives patients the opportunity to just have a look and process the 
information at their own pace, which may reinforce or complement any information 
that is given verbally during the consultation. An integrative review by Cass, Ball 
& Leveritt (2016) indeed suggests that health-related information in waiting rooms 
may have an overall positive influence on knowledge, intentions, and behaviours 
and could thus be considered effective. Patients also appear to value the presence 
of health information in primary health care waiting rooms (Moerenhout et al., 2013). 
In addition, patients seem to appreciate waiting rooms where there is something to 
read or look at. That may help them pass the time and distract them from worrying 
too much about their GP visit (Arneill & Devlin, 2002; Oermann, 2003). 
Thus, the waiting room may be a valuable opportunity for disseminating health 
information and implementing interventions. However, it is crucial to learn which 
interventions in a waiting room setting will be noticed, read and taken, and be 
considered attractive. This study aimed to investigate the uptake - in the setting 
of primary health care waiting rooms - of three different versions of a brochure on 
doctor-patient communication: a photo story brochure in narrative format, including 
seven short photo stories; a non-narrative brochure that at first sight was highly 
comparable with the photo story brochure, but included explicit advice instead 
of a story line, and a more traditional, existing health brochure. We studied the 
extent to which patients browsed the brochures and took these brochures home, 
and we assessed patients’ opinions and reasons for doing or not doing that. We 
expected that the photo story brochure would have a greater appeal compared 
to the other brochures, especially within a waiting room setting. We reasoned that 
patients visiting a primary health care practice may be motivated to be informed 
about certain health-related topics, but may also be looking for something to pass 
the time or to reduce stress. Health communication presented in a narrative format 
may be able to provide both information and entertainment (Shen, Sheer, & Li, 
2015; De Graaf, Sanders, & Hoeken, 2016; Kreuter et al., 2017; Greene, Strange & 
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Brock; Mar & Oatley, 2008; Koops van ‘t Jagt, Hoeks, Duizer, Baron, Molina, Unger, 
& Jansen, 2017; Boyte, Pilisuk, Matiella, & Macario, 2014; James, Reddy, Ruiter, 
Taylor, Jinabhai, Van Empelen, & Van den Borne, 2005; Unger, Cabassa, Molina, 
Contreras, & Baron, 2013; Unger, Molina, & Baron, 2009). 

Methods

We conducted a field experiment in three primary health care practices in Groningen, 
The Netherlands. During three consecutive weeks, we assessed how many of 
three different kinds of brochures on doctor-patient communication were noticed, 
browsed and taken home by collecting direct observations and self-reports. One 
day every week we also interviewed patients on their perspectives regarding all 
three brochures. We compared three different types of brochures: a narrative version 
(from here: the photo story brochure), a non-narrative version containing explicit 
advice (from here: the non-narrative brochure), and a traditional version issued by 
the Dutch Patient Consumers Federation, also containing explicit advice (from here: 
the existing brochure). The three brochures are described in more detail below. 

Setting 
Three primary health care practices in Groningen, a city in the Northern part of the 
Netherlands, were included in this study. Table 1 includes population profiles of 
these three primary health care practices.

Practice A 
(Leeuwenborg)

Practice B 
(Louwenaar) 

Practice C 
(Hoornsemeer)

Number of patients 14157 5284 4465

Male  / female 6972 / 7185 2612 / 2679 2161 / 2304

Age range 0-100 0-100 0-119

Number of GPs 8 7 3

Number of other Health 
Professionals

23 8 6

Average number of  GP 
consults per week

ca. 500 350 266

TABLE 1. Population profiles participating primary health care practices

Participants
On the interview days (one day per week for each practice), we approached all 
patients who were leaving the practice and asked if they were willing to answer 
a question about a brochure (Did you notice this brochure?). If they had seen the 
brochure we asked if they would participate in a short interview. Of the 471 patients 
who were approached, 390 (82.8%) were willing to answer the first question (Q0: 
Did you notice this brochure?). Of these 390 patients, 135 (34.6%) reported that 
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they had seen the brochures currently on display and 123 (41 males, 82 females, 
mean age 52.36, age range 16-84) of these 135 patients (91.1%) consented to a 
short interview. 

Brochures 
The interventions were three brochures on the topic of doctor-patient interaction. 
The photo story brochure contained a set of visual narratives. It included seven six 
frame photo stories on several topics such as bringing someone to a consultation 
as support, discussing medication use, and making a question list as preparation 
for a consultation (see Figure 1 for an example page). Each photo story covered one 
topic. The non-narrative brochure contained the same topics but presented the main 
messages as a general advice, without a story line (see Figure 2). Both brochures 
had the same cover, and contained lively and colourful photographs including the 
same characters (see Koops van ‘t Jagt et al., 2016 for details on development 
of both brochures). The third intervention, the existing brochure, was issued by 
the Dutch Patient Consumers Federation on doctor-patient communication. This 
brochure did not contain photographs; it included one cartoon on the cover and 
it had more textual content compared to the other two brochures (see Figure 3). 
To emphasize that patients could take the brochures with them, the front pages 
sported bright yellow stickers mentioning that the brochures could be taken home 
for free. For the purpose of this study, we presented the photo story brochure and 
the non-narrative brochure with the first inside page as front page, because the 
actual front page of both brochures was practically identical.
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FIGURE 1. Example page photo story brochure

Double Dutch

6
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FIGURE 2. Example page non-narrative brochure

666

Begrijp je je huisarts niet? 
Dan kun je hem of haar 
om uitleg vragen. Wees 
niet bang om vragen te 
stellen, soms 
vergeet de huisarts 
dat niet iedereen 
medische taal 
begrijpt.

Tip 3
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FIGURE 3. Front page and example inside page existing brochure
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Design, Procedure and Measurement

Data collection took place over a period of three consecutive weeks. Each practice 
was provided with a fixed amount of one of three brochures (photo story brochure, 
non-narrative brochure, and existing brochure), which were placed in display stands 
on tables or window sills in the practice waiting room. The three different brochures 
were distributed across care practices according to a Latin square design, with 
daily change of the brochure on display. This procedure ensured that exposure 
to each of the brochures was equally distributed across primary care practices, 
so that any uptake difference could be attributed to type of brochure, rather than 
for instance, day of the week, or location. At the end of each day, the number of 
brochures taken home at each of the practices was tallied by a research assistant.  
Because no consent for direct observations in the waiting room could be obtained, 
we could not observe the number of brochures that were actually browsed but not 
taken home by patients in the waiting room. We therefore indirectly estimated the 
number of brochures browsed by patients by counting the number of brochures 
that were found elsewhere in the waiting room. 

In order to find out about the reasons for (refraining from) browsing the brochures 
and taking them home, research assistants (plus author EL) approached visitors 
leaving the primary health care practices on one day per week  and asked them if 
they had seen the brochure currently on display (Q0). Patients who reported they 
had seen the brochure were asked to participate in a short interview according to 
a pre-structured questionnaire. Consenting patients were subsequently asked ‘Did 
you browse this brochure?’ (Q1); ‘Why / Why not?’ (Q2); ‘Did you take this brochure 
with you?’ (Q3); ‘Why / Why not?’ (Q4).  In order to collect patients’ perspectives 
on all three types of brochure, they were also asked ‘What do you think of this 
brochure?’ (Q5); and ‘Is there anything else you would like to express about this 
brochure?’ (Q6).

Outcome measures
Primary outcomes
The main primary outcome measure was the observed number of brochures picked 
up, which is the sum of the number of brochures that were browsed and the number 
of brochures that were taken home from the primary care practices (see Figure 
4 below). To calculate the estimated number of brochures browsed, we counted 
the number of brochures we had found on different spots than the original piles, 
and hence probably had been browsed by one or more patients.  We were able to 
estimate the number of brochures browsed in two out of three primary health care 
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practices, as the practice assistants of the third practice had a policy of cleaning 
up the waiting room on a regular basis. The other main primary outcome measure 
was the reported number of brochures noticed, browsed, and taken home. Q0 (see 
above) provided input about the number of brochures noticed, Q1 provided input 
about the number of brochures browsed by patients, and Q3 provided input about 
the number of brochures taken home by patients. 

FIGURE 4. Schematic overview outcomes

Secondary outcomes
Secondary outcomes concerned participants’ reasons for (refraining from) browsing 
and taking home the brochures. We asked interview participants to explain why they 
did or did not browse the brochure (Q2) and why they did or did not decide to take 
the brochure home (Q4).

Analysis
We compared the observed number of brochures taken home, browsed and 
picked-up by patients between type of brochure by adding up the observed number 
of brochures taken home, browsed or picked up per condition and performing a 
Chi-square test. The same analysis was applied for reported number of brochures 
noticed, and for the reported number of brochures browsed and taken home. As 
there were no significant differences between practices were found, we added 
up the total number of brochures taken home, browsed or picked over all three 
participating practices. 

Interview responses were noted down, categorized and quantified. Responses were 

Observed 
number of bro-

chures picked up

Reported number 
of brochures 

picked up

Reported number 
of brochures 
noticed (Q0)

Estimated number of 
brochures browsed (n 

brochures found 
elsewhere)

Observed number of 
brochures taken home 
(n brochures ‘missing’)

Reported number of 
brochures browsed at 

(Q1)

Reported number of 
brochures taken home 

(Q3)
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categorized by the first and fifth author into situational factors (e.g. waiting room was 
too busy) and personal factors (e.g. too ill to read something) and labelled as issues 
relevant for attention/ motivation (whether people noticed the brochure and were 
motivated to read it) and for comprehensibility and opportunity (e.g., were people 
able to browse the brochure?). Interviewees did not make comments about impact 
on cognitions and behaviour. Any discrepancies were solved through discussion 
between the first and fifth author.

Results

Primary outcomes
We counted the number of times brochures were ‘manipulated’, based on 
observation (Table 2) and based on self-report (Table 3). Our Chi-Square test showed 
no significant differences between the photo story brochure, the non-narrative 
brochure and the existing brochure regarding observed number of brochures taken 
home (p = .87), or picked up (sum of number brochures browsed and taken home; 
p = .30); a marginally significant difference was found regarding estimated number 
of brochures browsed (p=.054). Follow-up analyses revealed that patients browsed 
the photo story brochure and non-narrative brochure (taken together) significantly 
more often as compared to the existing brochure (p=.028).

Total number of 
brochures taken 
home

Total estimated 
number of  brochures 
browsed

Total number of 
brochures picked 
up

Photo story brochure 23 25 48

Non-narrative 
Brochure

20 23 43

Existing Brochure 23 11 34

TABLE 2. Observed number of brochures taken home, browsed and picked up. 

We also tested for differences in reported numbers of brochures noticed, and 
browsed or taken home (based on self-reports of 390 interviewed patients for Q0). 
Significant differences were found between types of brochure in terms of number of 
brochures noticed (p=.004) but not as far as number of brochures browsed (p=.81) 
or taken home (p=.53) was concerned. 

It appeared that the photo story brochure was noticed more often than the non-
narrative brochure (p=.01), and the existing brochure (p=.001). No significant 
difference between the non-narrative brochure and the existing brochure was found 
(p=.76). 
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Q0: Did you notice this brochure?

Yes No Total

Photo story brochure 59 (48.4%) 63 (51.6%) 122

Non-narrative brochure 39 (30.5%) 89 (69.5%) 128

Existing brochure 37 (26.4%) 103 (73.6%) 140

Q1: Did you browsed this brochure?  

Yes No Total

Photo story brochure 18 (30.5%) 41 (69.5%) 59

Non-narrative brochure 14 (35.9%) 25 (64.1%) 39

Existing brochure 16 (43.2%) 21 (56.8%) 37

Q3: Did you take this brochure with you?  

Yes No Total

Photo story brochure 7 (11.9%) 52 (88.1%) 59

Non-narrative brochure 3 (8.1%) 34 (91.9%) 37

Existing brochure 8 (21.6%) 29 (78.4%) 37

TABLE 3. Reported number of brochures noticed, browsed or taken away (based on self-reports of 

interview participants) 

Secondary outcomes
Interview participants who had seen the brochure on display were asked to indicate 
why they had decided to browse or not to browse the brochure (Q2) and why they 
had decided to take it away or not (Q4). Responses were categorized into situational 
factors and personal factors and labelled as issues relevant for processing motivation 
(e.g. attention) or for processing ability. Interview participants did not make any 
explicit comments about impact on cognitions and behaviour. 

For each brochure, the numbers of comments in each category are shown in the 
Appendix (Table 4: Reasons for (not) browsing the brochure and Table 5: Reasons 
for (not) taking the brochure away). Participants who decided not to browse the 
brochure on display mostly did so because they were not interested or because 
their attention had been elsewhere. Notably, for nine participants, situational 
or social factors withheld them from browsing the brochure: they reported the 
brochures being out of reach, or feeling that there were too many people in the 
waiting room. Some participants also felt too tired or too ill to browse the brochures. 
When participants did browse one of the brochures, they reportedly mostly did so 
because they were interested and curious and found the topic relevant, or because 
they wanted merely to pass the time. In addition, multiple participants mentioned 
that the brochure on display was appealing and stood out.

Most interview participants who did not take home one of the brochures stated 
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that they were not interested or felt they did not need the information. Notably, 
many participants did not even consider taking the brochures away, although it 
was explicitly encouraged on each front page with bright yellow stickers stating: 
‘Take home for free’. Some of these participants felt that browsing the brochure 
was sufficient, and one participant wanted to leave the brochure for other people 
to have a look. 

Participants who did take the brochure with them explained that they were 
interested in its content, that they took the brochure for someone else or to read it 
again or further at home. Compared to participants who had gone through the other 
brochures, relatively more participants who had browsed the photo story brochure 
mentioned curiosity and interest as reasons to do so. In addition, relatively more 
participants mentioned ‘browsing was sufficient’ as a reason not to take one of the 
photo story brochures away. 

Opinions about the brochures
Interview participants who had browsed one of the brochures were asked about 
their opinion on that particular brochure (Q5/Q6). Responses were categorized into 
issues relevant for attention/ motivation, for opportunity and comprehensibility and 
for impact on cognitions and behaviour (categorization based on McGuire, 1972; 
see Appendix, Table 6). 

Participants expressed mainly positive opinions about all three brochures, related 
to processing attention and motivation (attractive, fun), processing ability and 
comprehensibility (clear, understandable), and the goals and possible effects of 
the brochures (useful, great for shy people). Notably, twenty participants made 
explicit comments about the comprehensibility and recognisability of the photo 
story brochure. Five participants made explicit comments about the effects of the 
brochures by stating that the brochure made them think (photo story brochure), 
that the brochure was informative (non-narrative brochure) or that reading the 
brochure refreshed their memory and prepared them for their consultation (existing 
brochure).Three participants found the photo story brochure childish, too simple or 
old-fashioned. Two of those three participants, however, also mentioned that the 
situations depicted in the brochure were recognizable. 

Discussion 

The present study is one of few empirical studies to look at patients’ uptake of 
different kinds of health communication in a natural context, namely the waiting 
room of primary health care practices. We found that participants noticed the photo 
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story brochure significantly more often compared to the other two brochures. 
In addition, the estimated number of photo story brochures and non-narrative 
brochures browsed (based on brochures found elsewhere in the waiting room) was 
significantly higher than the estimated number of existing brochures. However, we 
did not find significant differences in observed nor reported numbers of brochures 
picked up (neither in number of brochures browsed nor in number of brochures 
taken away). Thus, noticing the photo story brochure more often than non-narrative 
brochures does not necessarily translate to browsing or taking away this particular 
brochure. 

The fact that participants reportedly noticed the photo story brochure more often 
compared to the two non-narrative, more traditional brochures, is in line with the 
assumption that health messages are more likely to be considered interesting if the 
format of the message differs from the standard format (e.g. De Jong & Schellekens, 
1997). Another factor that may help explain this finding is that unlike the other two 
brochures, the front page of the photo stories brochure showed five photographs 
with human faces. It seems reasonable to assume that people are wired to pay 
attention to human faces, which might have made the photo story brochure more 
salient (e.g. Little, Jones & De Bruine, 2011). This suggests that in order to design 
notable health-related documents, it may be valuable to include human faces on 
the front page.     

The findings of this field study do not seem to be consistent with the assumed 
appeal of narrative forms of health communication often reported in the literature 
(e.g. Hinyard & Kreuter, 2007; Thompson & Kreuter, 2013; Kopfman, Smith, Ah Yun & 
Hodges, 1998; Greene & Brinn, 2003; Mazor et al., 2007; Kreuter et al, 2010; Koops 
van ‘t Jagt et al., 2017). However, we need to take into account that these reported 
advantages of narrative health communication are largely based on experimental 
studies in non-natural settings (e.g. Hinyard & Kreuter 2007, Shen, Sheer, & Li, 2015; 
De Graaf, Sanders, & Hoeken, 2016; Koops van ‘t Jagt, Hoeks, Duizer, Baron, Molina, 
Unger, & Jansen, 2017; Boyte, Pilisuk, Matiella, & Macario, 2014; James, Reddy, 
Ruiter, Taylor, Jinabhai, Van Empelen, & Van den Borne, 2005; Unger, Cabassa, 
Molina, Contreras, & Baron, 2013; Unger, Molina, & Baron, 2009). Apparently, these 
advantages do not necessarily translate into differences in behavior in a natural 
setting. And although a relatively new format of health communication such as 
a photo story brochure can increase the chance that the information is noticed, 
this does not automatically mean that people will also further inspect the material. 
Situational and personal factors of the specific setting in which the materials are 
presented also influence whether people will undertake the necessary actions to 
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browse and process the health messages. 

Overall, regardless of type of brochure, relatively few patients noticed, had browsed, 
or took away the available brochures during the three consecutive weeks, which 
evidently contrasts the findings of Cass, Ball and Leveritt (2016) and Moerenhout et 
al. (2013) that the majority of patients noticed and read health information leaflets 
in waiting rooms. When patients did notice the brochure, most of them did not go 
on to browse the brochure, mostly because they weren’t interested in the brochure 
or because they were doing something else, e.g. looking on their phones (based on 
interviews). The finding that nine participants found the waiting room too crowded 
or said that the brochures were out of reach could indicate that some people felt 
reluctant to undertake the actions that are necessary to get hold of the brochure 
(stand up, walk over to and grab the brochure) or that the brochures were placed too 
far away. This suggests that the setting in which health communication materials 
are presented may have a rather important impact on uptake and should thus be 
taken into account when distributing health communication materials. 

The finding that only a small minority of people in the waiting room noticed and 
subsequently browsed the brochure on display seems to be in contrast to the 
findings from Davis (2017). In that study, by the end of the week in which a narrative 
and non-narrative brochure were displayed, all brochures were gone. These 
differences in outcomes may be partly explained by the differences in setting too. 
While many patients in our study were busy doing something else (e.g. looking at 
their mobile phones), the majority of patients in the South-African study did not 
have much to do (Davis, personal communication). Most of the patients do possess 
mobile phones, but won’t necessarily have the luxury of using their data bundles to 
simply pass the time. In addition, in rural clinics in South-Africa, there is less supply 
of carefully designed materials such as both types of brochures used by Davis. 
In summary, the, the findings of the current study suggest that distributing health 
information brochures in primary health care waiting rooms does not automatically 
imply that the intended target group of patients will notice, take away and browse 
these brochures.

Strengths and limitations
This is one of the first studies to explore uptake of a narrative format of health 
communication in a real-life setting. Using different methods of data collection 
across three primary health care practices we were able to expound on the promising 
value of health communication in waiting rooms that arose from previous research. 
Strengths of this study are (a) the study was conducted within the natural setting 
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of primary care practices, (b) both self-reports and observations were used to 
study behaviour and (c) two non-narrative formats were compared with an existing, 
traditional brochure. 

Our study also has some limitations. First, we weren’t able to collect direct 
observations on the rate of brochures that were browsed by patients, because no 
permission for observing in the waiting rooms could be obtained. Nevertheless, we 
believe that the indirect measures of brochures taken away and brochures moved, 
combined with self-reports on reading behaviour, can provide a good estimate 
of the number of patients that browsed the brochures. The second limitation we 
saw is that all three brochures were printed out in A4-format, which might have 
held people back to take the brochure away, because it may not have fit easily 
into their pockets. However, the fact that only a minority of interviewed patients 
even noticed the brochure seems to confirm the overall conclusion that distributing 
health information materials in waiting rooms is not always sufficient route to reach 
a target group. 

Implications for practice 
Our findings that only one in three approached patients noticed the brochure on 
display and that even fewer patients browsed the brochure provides a refinement 
of the optimistic impression that may arise from existing research (e.g. Moerenhout 
et al., 2013; Cass, Ball & Leveritt (2016) about the waiting room as a promising 
opportunity for health communication interventions. Our findings show that health 
communication materials are ‘not within reach’ or overlooked, and that many 
patients, at least in the Netherlands, may want to pass their waiting time with other 
activities, for instance using their mobile phone. Furthermore, the diversity of patient 
preferences with regard to information and communication needs in the waiting 
room setting found in this study confirm the importance of ‘knowing your audience’. 
Before developing and designing health communication materials, designers should 
therefore explore the informational needs and preferences of their target group, and 
what type of materials are most likely to notice and browse in a given setting. 

The fact that only a minority of interviewed patients noticed and subsequently 
browsed the brochures suggests that practitioners and designers of health 
information interventions should consider other venues for health communication, 
for example by incorporating it in health care, by showing information on waiting 
room information systems or by active distribution by practice personnel to those 
in need of the information. Given the number of people who reportedly were 
looking on their phones while waiting, another possibility is to present relevant 



210 ◊ CHAPTER 6

health information on visiting patients’ phones, for example by an application. 
Taken together, developing, designing and distributing health information materials 
is not a ‘one size fits all’ trajectory. Differences in preferences, information and 
communication needs of the target group should be taken into account as much 
as possible.

Implications for research 
Future researchers might want to take the following points into account when 
conducting similar research. First, our results show that observations and self-
reports yield different results with regard to uptake. Future studies should therefore 
include data collection methods based on both observations and self-reports in 
order to arrive at a more complete understanding and to overcome disadvantages 
of using only one measure. Second, we found that noticing brochures does not 
automatically translate into browsing those materials.  Although not always 
practically feasible because of reasons of privacy, it therefore seems highly 
valuable to be on-site and observe patients behaviour while they spend time in the 
waiting room. Most importantly, future researchers should aim for more studies in 
the real-life settings where health communication takes place, establishing good 
relationships with clinic management and staff, balancing resources and study aims 
and integrating multiple research methodologies.  

Conclusion
This study shows that it is important to conduct research into the appeal and 
uptake of health communication materials in relevant settings. Taking notice of, and 
deciding to browse the provided information is an important and often overlooked 
step in research on health communication processing. The findings of this study 
suggest that developers of health communication should take try to maximize 
attractiveness and personal relevance, while also supporting people’s personal 
and situational ability to notice and process health information materials. Narratives 
such as photo stories seem promising, although they are definitely no panacea for 
all these challenges.  
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Not reading the brochure, because of…

Situational factors Personal factors

Attention / motivation Opportunity Attention / motivation Opportunity 

Too many brochures 
available (P: 2; N: -; E: -)

Not enough time (P: 4; 
N: 5; E: 2) 

Other activities / attention 
elsewhere (e.g. reading 
something else, watching 
children, looking at mobile 
phone, just sitting) 

(P: 11; N: -; E: 7)

Too stressed, 
distracted, tired, or ill

(P: -; N: 4; E: 4)

Placing suggested other 
target group (P: 1)

Not within reach, too 
many people in waiting 
room (P: 3; N: 2; E: 4)

Not interested, not 
relevant, no need, 
information already known 

(P: 13; N: 12; E: 9)

No reading glasses

(P: 1; N: 2; E: 1)

No typical reader of 
brochures

(P: 3; N: 2; E: 1)

Insufficient Dutch 
language proficiency

(P: 1; N: -; E: -)

Only read the front cover 
(P: -; N: 5; E: -)

No particular reason / 
did not consider / don’t 
know: (P: 4; N: 1; E: 1)

TABLE 4. Reasons for (not) reading the brochures (P = photo stories; N = non-narrative brochure, E = 

existing brochure)

Appendix. 
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Reading the brochure, because of…

Situational factors Personal factors

Attention / motivation Opportunity Attention / motivation Opportunity 

Within reach: (P: 2; N: 
-; E: -)

Interested / curious / 
relevant topic: (P: 9; N: 
5; E: 4)

Someone else mentioned 
brochure: (P: 1; N: -; E: -)

Killing time: (P: 4; N: 1; 
E: 2)

Brochure stood out / 
great appeal compared 
to other brochures: 

(P: 1; N: 3; E: 2)

Great appeal brochure: (P: 
3; N: 1; E: -)

Overheard interviewer: (P: 
-; N: ; E: 1)

Always looking at 
brochures: (P: -; N: -; 
E: 1)

Noticed brochure being 
put down: (P: -; N: -; 
E: 1)
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Not taking the brochure, because of…

Situational factors Personal factors

Attention / motivation Opportunity Attention / motivation Opportunity 

Not my GP(P: 1; N: 
; E: )

Not enough time (P: 
2; N: ; E: 1)

No need / interest / 
relevance: (P: 13; N: 20; 
E: 15)

Too stressed / 
distracted / tired / 
ill: (P: 1; N: ; E: 3)

Not within reach / 
waiting room too 
busy (P: 2; N: ; E: 1)

Reading it was sufficient: 
(P: 7; N: 1; E: )

Too difficult: (P: 1; 
N: ; E: )

Couldn’t see what it 
was about: (P: ; N: 
1; E: )

Attention elsewhere

(P: 2; N: ; E: )

Left it for other 
people to read: (P: 
1; N: ; E: )

Not the type of person 
to take brochures (P: 1; 
N: ; E: 1)

No reading glasses 
(P: ; N: ; E: 1)

No particular reason 
/ did not consider / 
don’t know: (P: 8; N: 
5; E: 5)

Taking the brochure, because of…

Situational factors Personal factors

Attention / motivation Opportunity Attention / motivation Opportunity 

Interested / curious / 
relevant: (P: 2; N: ; E: 1)

To read again 
further / at home: 
(P: 2; N: 1; E: 1)

Took it for someone 
else: (P: 2; N: ; E: 1)

TABLE 5. Reasons for (not) taking the brochures (P = photo stories; N = non-narrative brochure, E = 

existing brochure)
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Photo stories (N=32) Attention / 
motivation

Opportunity / 
comprehensibility 

Impact on 
cognitions and 
behaviour

Other

Positive comments Not to be missed 
(202)

Fun (214, 458, 
465)

Attractive (465, 
466, 463)

Made curious 
(428)

Interesting (204)

Funny (214)

Clear, 
understandable 
(30, 31, 32, 35, 
36, 191, 194, 195, 
199, 204, 212, 
217, 451, 458, 
462, 463)

Clear pictures (199, 
212, 459)

Good font size (35)

Accessible (454)

Striking content 
(217)

Beneficial (31)

Useful (193, 462)

Recognizable 
situations (193, 
194, 205, 217, 
462)

Thought provoking 
(199, 452)

Important content 
(214, 455)

Great for reserved 
people (114)

Neutral (453, 
454, 455, 
456, 457, 
460, 461, 
467) 

Good 
brochure 
(199)

Negative comments Childish (205, 462)

Commercial (453)

Old-fashioned 
(462)

Too simple (212) Already informed / 
no need (33, 36, 
194, 451, 465)

Non-narrative 
brochure (N=15)

Attention / 
motivation

Opportunity / 
comprehensibility 

Impact on 
cognitions and 
behaviour

Other

Positive comments Interesting (104)

Nice (98)

Really beautiful 
(105)

Notable, distinct 
(329)

Clear, 
understandable 
(104, 105, 402)

Understandable 
language (105, 427, 
429)

Clear pictures (105)

Useful (106, 108)

Great for people 
who do not visit 
doctors regularly 
(107)

Informative (114)

Realistic situations 
(402)

Neutral (426, 
431, 432)

Good (402)

Positive (427)

Negative comments Not interesting 
(108, 430)

Stinks (98)

TABLE 6. Positive and negative opinions about the brochures, categorized according to attention, 

opportunity, and impact on cognitions and behaviour (numbers between brackets refer to participant 

identificators).  
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Existing brochure 
(N=14)

Attention / 
motivation

Opportunity / 
comprehensibility 

Impact on 
cognitions and 
behaviour

Other

Positive comments Distinct / funny  
cartoon (140, 351, 
396)

Funny (396)

Made curious 
(344)

Colourful (396)

Good headliner 
(351)

Good font size (349, 
392)

Clear, 
understandable 
(344, 347, 348, 
349)

Simple (392)

Accessible (359, 
392)

Good size (393)

Useful (347, 349, 
397)

Refreshing memory 
(393) 

Well prepared after 
reading (347)

Good to draw 
people’s attention to 
this topic (348, 397)

Good content (393)

Good (359)

Neutral (394)

OK (143)

Negative comments





General Discussion
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‘Learning is a process where knowledge is presented to us, then 
shaped through understanding, discussion and reflection.’ 

Paulo Freire
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Limited health literacy is associated with poorer comprehension of health 
documents (e.g. Bostock & Steptoe, 2012; Morrow et al., 2006; Wolf, Gazmarian, 
& Baker, 2005). In addition, people with limited health literacy experience more 
difficulties in healthcare interactions (e.g. Henselmans et al., 2015). It is therefore 
widely recognized that it is important to improve health communication to support 
people with limited health literacy. This thesis reports on our quest to achieve 
such improved health-related communication, integrating methods to support the 
comprehension of health information materials aimed at people with limited health 
literacy (‘health-related documents’) and methods to support their communication 
with healthcare professionals. Because of the relatively high prevalence of low 
health literacy in older adults and its serious consequences for them, three of our 
five studies focused on older adults. 

The objectives of this thesis were (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. 
Throughout this thesis, these objectives were linked to different steps in information 
processing: paying attention to the message (attention), being motivated to process 
the message (motivation), comprehension of the message (comprehension) and 
accepting the message, resulting in cognitive and behavioural change (action) (e.g. 
McGuire, 1972; McGuire, 1985; McGuire, 2001). In line with the findings in Chapter 
2, we adopted a special focus on narratives and photo stories, as these formats have 
increasingly been associated with benefits in health communication (e.g. Hinyard & 
Kreuter, 2007; Shen, Sheer, & Li, 2015; De Graaf, Sanders, & Hoeken, 2016). This 
chapter first briefly outlines the main findings in response to each research question 
formulated in the Introduction. We then discuss our findings according to the four 
steps of information processing. Finally, we discuss the strengths and limitations of 
our mixed-methods approach and formulate implications for research and practice. 

Main findings

This thesis explored several ways to improve health communication to support 
people with limited health literacy, with a special focus on older adults. The main 
findings for each research question formulated in the Introduction are summarized 
below. 

Research question 1 (Chapter 2): which formats and features of health-related 
documents contribute to enhanced comprehensibility for older adults with 
different health literacy levels?
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The findings of the 38 studies included in our systematic review of comprehensibility 
of health-related documents for older adults with different health literacy levels 
show that there was supporting evidence, though no more than weak to moderate, 
only for narratives and multiple-feature revisions (e.g. combining revisions in textual 
and visual characteristics). Regarding most types of interventions, such as adding 
pictures or simplifying language, we found either inconsistent or inconclusive 
evidence that these design features increase comprehensibility. Using multiple-
feature revisions of health-related documents, especially in a narrative format, thus 
seems to be the most promising strategy for enhancing the comprehensibility of 
health-related documents for older adults. 

The heterogeneity in terms of operationalization of most of the studies we found 
impairs the generalizability of our findings and the strength of the evidence. We 
therefore stressed the importance of (a) using standardized research methodologies 
(e.g., standardized and sensitive measures of comprehension) and (b) conducting 
replications in intervention studies on health-related documents.

Research question 2 (Chapter 3): to what extent are photo stories an effective 
health communication intervention for people with different health literacy 
levels? 
We conducted a randomized controlled trial (RCT) comparing a Dutch translation 
of an existing American photo story about diabetes (‘Sweet Temptations’) with a 
traditional brochure and a control condition (no brochure) among Dutch adults with 
lower and higher literacy levels. The results of our RCT showed that the photo 
story intervention led to higher levels of diabetes knowledge than the traditional 
brochure and the control condition, regardless of literacy level. No differences in 
behavioural intentions were found between the readers of the photo story and 
readers of the traditional brochure and the control group. The photo story readers 
who reported higher transportation levels also reported significantly higher levels 
of intention to talk to a doctor or pharmacist. Overall, the participants’ remarks, 
and the frequency of requests to take the photo story home to show it to relatives, 
suggest that participants with low literacy had particularly positive opinions about 
the photo story. 

Research question 3 (Chapter 4): how can we develop an effective narrative 
health communication intervention to support or increase older adults’ 
communicative health literacy? 
We performed a multi-stage formative evaluation which included 1) a literature 
review and 2) stakeholder interviews on relevant health literacy issues, 3) multiple 
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qualitative studies with the older adult target group, 4) intervention planning, and 
5) a small-scale qualitative pilot test. We found that doctor-patient communication 
is an important health literacy domain for older adults. After this, we conducted 
Focus Group Discussions and Role Play Exercises in Hungary and the Netherlands 
to identify older adults’ most important barriers, facilitators and successful 
solutions and strategies to achieve active participation. The results of the Focus 
Group Discussions and Role Play Exercises showed that older adults’ barriers 
to communicative health literacy (e.g. communicative aspects of health literacy) 
include (a) contextual factors such as the doctor’s availability, (b) patient-related 
factors such as stress, emotions and insufficient self-efficacy, (c) doctor-related 
factors such as providing incomprehensible or overwhelming information, and (d) 
interactional factors such as absence of mutual trust and asymmetry in expertise 
and knowledge. 

We then developed a booklet with seven short photo stories incorporating principles 
from narrative and social learning theory. We tried to cover communication barriers 
on the one hand and strategies to overcome these barriers on the other. We had 
identified these strategies during focus group discussions and role play exercises. 
The photo stories explicitly addressed negative thoughts regarding communicative 
ability which can obstruct individuals with lower health literacy in their interactions 
with health professionals, and showed how to handle these problems to improve 
older patients’ awareness, communicative self-efficacy, and intentions. In a small-
scale qualitative pilot test older adults considered the co-created photo story 
intervention as appealing and comprehensible.

Research question 4 (Chapter 5): to what extent do photo stories and non-
narrative health communication formats differ in effectiveness and appreciation 
for older adults?
We evaluated the effectiveness and appreciation of our photo story booklet in three 
studies. We compared the photo story booklet in each of these studies to a non-
narrative booklet which we had also developed and which was based on the same 
content as the photo story booklet. We conducted two RCTs, one in Germany and 
one in the Netherlands. The primary outcomes for both RCTs included self-efficacy, 
behavioural intentions and appreciation. The third study was an interview study 
which explored preferences for one of the two booklets and assessed the reasons 
for these preferences among a subset of the Dutch RCT participants. No significant 
quantitative differences in effectiveness or appreciation between the photo story 
booklet and the non-narrative booklet were found in the RCTs. However, the 
majority of participants in the interview study reported that they preferred the photo 
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story booklet over the non-narrative booklet, and that they had perceived the photo 
stories as recognizable, relevant, entertaining and engaging. 

Research question 5 (Chapter 6): to what extent do photo stories and non-
narrative health communication formats differ in patients’ uptake and 
preference within a natural setting, e.g. primary care practice waiting rooms?
We compared the appeal of a photo story intervention, a non-narrative booklet which 
we also developed based on the same content as the photo story intervention, and 
an existing brochure on the topic of doctor-patient communication through a field 
experiment. Copies of the photo story booklet and the two brochures were randomly 
distributed in the waiting rooms of three participating primary care practices in the 
Netherlands. No statistically significant differences were found for observed and 
reported reading and pick-up rates. However, patients reported having noticed 
the photo story booklet significantly more often than the two brochures. These 
outcomes suggest that an innovative health communication format such as a photo 
story booklet can increase the chances that the material is noticed, but that this 
does not automatically mean that people will also pick it up and read it or take it 
home.

Discussion of main findings

In this thesis we explored multiple ways to improve health-related documents to 
support health communication for people with limited health literacy. We started our 
search by identifying four different information processing steps (based on McGuire 
1972; 1985; 2001) which should be taken into account when developing and evaluating 
health communication materials: attention, motivation, comprehension and action 
(see Figure 1). From these different information processing steps we deduced the 
prerequisites for effective health communication messages in the Introduction. To be 
effective, health communication should: 1) increase the likelihood that the intended 
target group notices the health communication message (attention), 2) motivate the 
target group to process the health communication message (motivation), 3) support 
the target group in comprehending the message (comprehension), and 4) cause 
cognitive and behavioural change, by having an impact on knowledge, attitude, 
norms and behaviour (action). Below, we integrate our main findings regarding 
these four prerequisites. Attention and motivation to process are of course separate 
phases, but in view of their conceptual relationship we discuss them together. In 
Chapter 6 we studied the extent to which three different types of health-related 
documents were noticed (attention) and picked up for browsing or taken home 
(motivation). In Chapter 5 we approached motivation by assessing preferences for 
one of two types of documents and by analysing explanations for such preferences. 
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In Chapter 2 we studied comprehension by focusing on the comprehensibility of 
health-related documents. Furthermore, we assumed that higher levels of diabetes 
knowledge in Chapter 3 would also be indicative that the health-related documents 
studied had a positive impact on comprehension. We also analysed participant 
responses in Chapters 5 and 6 for explanations related to comprehension. Finally, 
we included possible and perceived cognitive and behavioural changes (action) 
in all the Chapters, by assessing the impact of health-related documents on 
comprehension and knowledge (Chapters 2 and 3), intentions (Chapters 4 and 5), 
self-efficacy (Chapter 5) and by analysing participant responses according to this 
step (Chapters 5 and 6). 

Most of the studies in this thesis focused on older adults with limited health literacy 
or on people with limited health literacy in general, and paid special attention 
to narratives and photo stories. However, we addressed the four prerequisites 
mentioned above within a broader context of health-related documents, in order 
to improve the value of our findings for health communication researchers and 
practitioners in general. 

Attention

Motivation

Comprehension

Action

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
methodological considerations, implications for research & for practice

FIGURE 1. Consecutive steps of information processing that are the starting point of this thesis and the 

trajectory of  developing and evaluating health communication interventions. 
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How can health-related documents increase the likelihood that people pay 
attention to them and are motivated to process the messages they include? 
We measured ‘preference’ in the evaluation study (Chapter 5) and conducted a 
field experiment in primary care practice waiting rooms (Chapter 6), because we 
acknowledged that for health communication messages to be effective, paying 
attention is a necessary and first condition, followed by motivation (McGuire, 1972; 
McGuire, 1985; McGuire, 2001). Insight into factors which can increase attention 
and motivation helps in designing health communication documents which the 
target groups notice and find appealing enough to pick up and commit effort into 
processing. 

We found that most ‘older-old’ participants (>76 years, see Chapter 5) preferred the 
photo stories and that people in waiting rooms noticed the photo story booklet more 
often than the non-narrative brochure we developed (the ‘non-narrative booklet’) 
and also more often than an existing non-narrative brochure (‘existing brochure’) 
(Chapter 6). This suggests that narrative health communication formats can have 
some advantages over non-narrative and more traditional health communication 
formats regarding attention and motivation, as previously reported in the literature 
(e.g. Hinyard & Kreuter, 2007). Several older-old participants (Chapter 5) supported 
their preference for the photo stories by reference to the recognizability of the stories, 
which could suggest that these made them feel more involved and thus increased 
their motivation to process the materials. However, materials being noticed more 
often does not automatically mean that people are also read them or take them 
home, as we did not find any differences in observed and reported pick-up and 
browsing rates between the photo story booklet, the non-narrative booklet and the 
existing brochure in the same study. However, the waiting room setting may also 
have imposed some specific constraints on the motivation to process the materials, 
as many participants were busy reportedly with other activities, such as looking at 
their smart phones, or did not want to take the trouble of taking away one of the 
brochures, because they found the waiting room too busy or had to get past other 
people. 

Evidently, the strong preference for the photo story intervention expressed by the 
participants interviewed (in Chapter 5) does not correspond with actual behaviour 
in a natural setting (in Chapter 6). For one thing, this could be due to the fact that 
the study in Chapter 5 was conducted among older-old participants, who were the 
original target group for the intervention, while the study in Chapter 6 was conducted 
among participants with a wider age range. These different outcomes might also 
reflect the often-observed gap between self-reported preferences and behavioural 
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intentions on the one hand, and actual behaviour on the other. This gap is confirmed 
in Sheeran’s review of intention-behaviour relationships (2002). How intentions 
translate into behaviour is made explicit in models such as Fishbein and Yzer’s 
Integrated Model of Behavioural Prediction (2003) and Schwarzer’s Health Action 
Process Approach (2008). Our findings underline the value of conducting health 
communication research in real-life settings, as this evidently adds to the ecological 
validity of the findings (Kreps, 2001): the extent to which research ‘reflects what 
people do in the contexts in which their behaviour normally occurs’ (Frey, Botan, & 
Kreps, 2000, p. 133).

The interviews we conducted in the field experiment (Chapter 6) suggest that health 
communication material can easily be overlooked or may not be ‘within reach’ and 
that, at least today in the Netherlands, many patients may be spending their waiting 
time doing other activities, such as looking at their smart phones. Waiting rooms 
may thus be considerably less promising an opportunity for health communication 
interventions than suggested by, for instance, Moerenhout et al., 2013; Cass, Ball, 
& Leveritt, 2016. Taken together, this thesis’s findings indicate some caution with 
respect to the overall appeal of such health communication materials within this 
specific natural setting.

How can health-related documents support people in comprehending the 
messages contained in those health-related documents?
In this thesis we explored how health-related documents can support people in 
comprehending a message. We conducted a systematic review of interventions 
which aim to improve the comprehensibility of health-related documents (Chapter 
2). We assessed the comprehensibility of health-related documents by exploring the 
participants’ diabetes knowledge levels (Chapter 3). In addition, we analysed the 
participants’ opinions and explanations for preferences related to comprehension 
(Chapters 5 and 6). Taken together, our findings provide some support for the claim 
that narratives can improve the comprehensibility of health messages and thereby 
support people’s comprehension. 

Our systematic review’s findings suggest that narrative health communication 
formats might improve comprehensibility (Chapter 2). In line with this support, we 
also found in one of our studies that participants who had read a photo story booklet 
(Sweet Temptations) showed higher levels of diabetes knowledge compared to 
participants who had read a more traditional brochure and to participants who had 
read nothing at all (Chapter 3). In addition, most participants in our studies showed 
preferences for and positive opinions about the photo story intervention, both in the 
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evaluation study on a photo story intervention about doctor-patient communication 
(Chapter 5), and in the field experiment on the same intervention (Chapter 6). These 
participants reported that they felt the photo story format was accessible and 
helped them comprehend the main messages. 

The conclusion that narrative health communication formats can support people’s 
comprehension aligns with the processing advantages of narratives previously 
reported in the literature, both within and outside the health communication field 
(e.g. Hinyard & Kreuter, 2007; Green, 2006; Graesser & Otatti, 1996; Zabrucky 
& Moore, 1999). Stories are assumed to be essential for human knowledge, for 
meaning-making and for memorizing, and narrative cognition is often considered the 
‘standard’ mode of human thinking (e.g., Boyd, 2009; Read & Miller, 1995; Schank 
& Abelson, 1995). Stories are interwoven with our daily lives and thus provide a 
familiar framework which is inherently causal and simulates possible realities, in 
which human actors move through social interactions towards certain goals (Oatley, 
1999; Read & Miller, 1995). As such, narratives are likely to require less cognitive 
capacity for comprehension compared to expository, informative formats when 
used to explain, describe and inform. 

The potential of visual narratives to support comprehension is confirmed in other 
studies into the effectiveness of photo stories (e.g. James et al., 2005; Unger, 
Molina, & Baron, 2009; Unger, Cabassa, Molina, Contreras, & Baron, 2013; Boyte, 
Pilisuk, Matiella, & Macario, 2014, Cabassa et al., 2015). That photo stories are able 
to support people’s comprehension can be explained by the fact that the story is 
already visualized (either in video or in photos), which might leave more cognitive 
capacity for processing and comprehending its content. This is in line with the 
principles of multimedia understanding. An example is the modality effect, which 
posits that the integrated presentation of textual and visual information can minimize 
cognitive load and thus support learning (part of cognitive load theory: Sweller, 
Ayres, Kalyuga, 2011; Mayer, 2005).The importance of an integrated presentation of 
text and visuals in health-related documents is underlined by studies such as one 
by Liu, Kemper, and McDowd (2009), which suggested on the basis of eye-tracking 
data that older adults in particular can have problems integrating health-related text 
and explanatory illustrations placed below the text. 

The findings from our systematic review (Chapter 2) and from our interviews with 
participants (Chapters 5 and 6) also suggest that deriving elements from multiple-
feature revisions of health-related documents, with attention to both verbal and 
visual features, can support comprehension. Designing or revising health messages 



229◊General Discussion

7

with attention to both verbal and visual design (e.g. simplifying language, using bullet 
points and including relevant pictures) is often recommended in the health-literacy 
and health-communication literature (e.g. Abraham & Kool, 2011; Grene, Cleary, 
& Marcus-Quinn, 2017). The studies included in our systematic review provided 
some evidence for the effectiveness of these multiple-feature revisions to improve 
comprehensibility. Interviews with older adults (Chapter 5) and with people in waiting 
rooms (Chapter 6) seem to confirm the positive impact of careful verbal and visual 
design, as both older adults and people in waiting rooms explicitly welcomed the 
short and simple wording combined with large pictures in the non-narrative booklet 
we designed as one of the control conditions. Although we did not find evidence for 
the effectiveness of only using simple wording or ‘plain language’ in our systematic 
review (Chapter 2), the use of plain language to improve comprehensibility and to 
promote health literacy is supported by a recent systematic review by Grene, Cleary, 
and Marcus-Quinn (2017). It must be noted, however, that these authors stress that 
‘we cannot assume that plain language alone can solve all health-communication 
problems’ (p. 397). All in all, it seems worthwhile to apply multiple-feature revisions 
of health-related documents to improve their comprehensibility, although it remains 
difficult to indicate which features in which combinations are most likely to increase 
comprehensibility and thereby to support the processing of the content of health-
related documents. 

How can health-related documents have an impact on people’s attitudes, 
norms, beliefs and behaviour, and cause cognitive and behavioural change? 
The results of this thesis also provide insight into how health-related documents 
can have an impact on peoples’ attitudes, norms, beliefs and behaviour, and cause 
cognitive and behavioural change. The following strategies stand out as effective: 
including topics related to communication with healthcare professionals, explicitly 
addressing actual and perceived patient barriers, aiming for increased self-efficacy 
levels, and supporting people with action and coping planning by providing them with 
strategies or scenarios to overcome barriers and to bridge the intention-behaviour 
gap. In addition, this thesis’s findings suggest that it is not always necessary to 
develop culturally tailored health-related documents in order to have an impact on 
cognition and behaviour (Chapter 3). The approach found to be effective in affecting 
cognitions and behaviour will be discussed in greater detail below. 

First, we found that there is a need for simple interventions which include content 
related to communication with healthcare professionals and thereby support or 
improve people’s communicative and critical health literacy (Chapter 4). Critical 
health literacy refers to applying advanced personal, information and social skills, 



230 ◊ CHAPTER 7

including effective interaction between health professionals and users, to enable 
informed decision-making and empowerment (Sykes, Wills, Rowlands, & Popple, 
2013). Taken together, the literature review and expert interviews conducted in the 
context of this thesis revealed that doctor-patient communication is an important 
overarching health-literacy domain for older adults. Health-related documents 
should therefore be developed with attention paid to communication with health 
professionals, regardless of the main topic of the materials or interventions. 
Including informational content on certain health topics could educate people and 
as such strengthen and improve their functional health literacy, enabling them to 
make informed choices. Explicitly addressing how to communicate effectively with 
health professionals in documents or interventions about various health topics 
could improve peoples’ communicative health literacy and critical health literacy 
levels (e.g. Williams, Davis, Parker, & Weiss, 2002; Nutbeam, 2000; Rubin, Parmer, 
Freimuth, Kaley, & Okundaye, 2011; De Wit et al., 2018; Sykes et al., 2013). Such 
an approach is in line with wider conceptualizations of health literacy and with the 
call for interventions which aim to inform and empower people (Schulz & Nakamoto, 
2013; Dawkins-Moultin, McDonald, McKyer, 2016). 

Second, we found that insufficient self-efficacy could be an important barrier to 
communicative health literacy (Chapter 4), which is in line with theoretical behaviour 
and health literacy models (e.g. Sorensen et al., 2012 for an overview). According 
to Social Cognitive Theory (Bandura 1971, 1977, 1986, 1997) and Reasoned Action 
Theory (Yzer, 2013), self-efficacy is one of the three major determinants of intentions, 
and via intention of behaviour. People must feel self-efficacious to perform certain 
behaviours: they must believe that they are able to perform a proposed behaviour, 
even when situational or personal barriers make it more difficult to do so. In two 
studies in this thesis, interviewees and focus group participants confirmed that in 
order for the interventions to have an impact on self-efficacy, such interventions 
must identify, acknowledge and explicitly address the older adults’ barriers to 
engaging in the recommended behaviours (Chapters 4 and 5).

Third, providing people with strategies to overcome situational or personal barriers 
could be an important route to enhancing their self-efficacy levels and thereby 
increasing the likelihood that they will succeed in performing the behaviours 
suggested for communicating with their doctor (see also Fransen, Smit, & Verlegh, 
2015). Such an approach is in line with behavioural change theories, such as the 
Health Action Process Approach (Schwarzer, 2008) and the Integrated Model of 
Behavioural Prediction (Fishbein & Yzer, 2003). Providing people with strategies 
could not only strengthen behavioural intentions, but it will most likely also help 
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bridge the gap between intentions and behaviour which often arises when it comes 
to health behaviour (Sheeran, 2002). The studies in this thesis (Chapters 4 and 
5) confirm that people are often motivated to communicate actively with health 
professionals, but that they may feel they lack appropriate strategies to do so. 
Narratives are often built around main characters who have to overcome certain 
obstacles to reach their goals (e.g. Ryan, 2007; Hinyard & Kreuter, 2007). As such, 
including narrative elements in health communication seems a promising way to 
present people with problem-solving strategies and scenarios (see also Boeijinga, 
Jolinga, Hoeken, & Sanders, 2013; Schwarzer, 2008). 

If using stories in health communication is a promising strategy, about what and 
whom should the stories then be? The studies in this thesis were conducted among 
different target groups (Chapters 3, 4, 5 and 6) and showed that people generally 
value recognizable health communication stories about topics they find relevant to 
their own situation. This is in line with findings from other studies of narrative health 
communication which suggest that if people identify with the main characters, the 
impact of narratives can increase. If people perceive themselves to be similar to the 
main characters and identify with those protagonists, this can enhance people’s 
feelings of efficacy and thus have an impact on behavioural intentions, story-
consistent attitudes and behaviours (e.g. Moyer-Gusé & Nabi, 2010; Moyer-Gusé, 
Chung, & Jain, 2011; Igartua, 2010; Igartua & Barrios, 2012; Cho, Shen, & Wilson, 
2014; De Graaf, 2014; Hoeken, Kolthof, & Sanders, 2016). 

Storytelling thus seems to provide a suitable framework for developing health 
messages which meet the recommendations described above. First, stories could 
provide an excellent learning opportunity because they offer readers or viewers 
the possibility to experience the possible consequences of behaviour without the 
costs of actually going through those consequences themselves. This advantage of 
stories seems to be recognized by our older-old participants, as they explained their 
preference for the photo stories by stating that the photo stories made them intend 
to use the visualized strategy the next time they visited their doctors (Chapter 5). 
In the words of Pinker (1997), people see what happens to the main characters in 
the stories and take mental notes about the strategies that these characters use to 
achieve their goals. In that sense, narratives can be regarded as an age-old form of 
virtual reality in which the protagonists provide the lenses through which audiences 
perceive their learning environment. As Gottschall describes it: ‘Just as flight 
simulators allow pilot to train safely, stories safely train us for the big challenges of 
the social world.’ (Gottschall, 2012: p. 58.; see Oatley, 2008; Kreuter et al., 2007; 
Slater, 2002; Mar & Oatley, 2008 for similar views). The potential of stories to model 
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the desired behaviour is confirmed in a review by De Graaf, Sanders, and Hoeken 
(2016) on the promising characteristics of narrative interventions. The authors 
conclude that narrating healthy behaviour can effectively influence intentions. 

Our qualitative studies (Chapter 4) provided an important addition to the theoretically 
based premise (e.g. Bandura, 1977; Bandura, 1986; Bandura, 1997; Bandura 2002, 
Schank & Abelson, 1995, Mar & Oatley, 2008) that stories should be built around 
similar others who successfully demonstrate target behaviours. Focus group 
participants commented that narrative interventions should also explicitly portray 
the doubts and insecurity of the main characters to be recognizable and believable. 
This portrayal could help make readers or viewers aware of their own behavioural 
barriers and increase their confidence that they can overcome such barriers, even 
when feeling insecure.

The studies in this thesis (Chapters 2, 3 and 5) provided some support for the 
persuasive impact of narrative health communication on people’s awareness, 
knowledge, attitudes, norms, beliefs and behaviour. Resistance is a well-known 
reaction against persuasive health communication, especially if people feel unable 
to perform the suggested behaviours (Fransen, Smit, & Verlegh, 2015; Moyer-Gusé, 
2008). Stories are assumed to reduce resistance to being persuaded by decreasing 
counterargument and reactance, by increasing people’s perceived vulnerability, and 
by having a positive influence on people’s feelings of self-efficacy, via narrative 
mechanisms such as transportation and identification (e.g. Shen, Sheer, & Li, 
2015; Moyer-Gusé, 2008). Narrative structures stimulate the experience of being 
immersed in a story world (transportation) and becoming involved with the story’s 
main characters (identification and parasocial interaction) (e.g. Green & Brock, 2000; 
Slater & Rouner, 2002; Moyer-Gusé & Nabi, 2010). In addition, stories can prompt 
self-referencing (relating a message to the self (Burnkrant & Unnava, 1989; 1995), 
by producing memories of a person’s own experiences, which can in turn influence 
the persuasive impact of the story (De Graaf, 2014). 

We were not able to confirm these possible persuasive advantages of the photo story 
intervention compared to its non-narrative counterparts (Chapters 3 and 5). The 
participants’ comments (Chapters 5 and 6), however, do suggest that they at least 
recognized the persuasive potential of narrative formats of health communication. 
In addition, readers of the photo story on diabetes who reported higher levels of 
transportation also reported a higher intention to talk to a doctor about diabetes 
than those reporting lower levels of transportation. Furthermore, in line with the 
concept of self-referencing, older readers of the photo story booklet on doctor-
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patient communication were apparently encouraged to share their own experiences 
with research assistants after reading the booklet. Finally, informal observations 
during focus group discussions also showed that reading the booklet encouraged 
people to exchange their own stories about doctor-patient communication. 

Finally, the positive effects on diabetes knowledge reported on in Chapter 3 
suggest that it is not always necessary to tailor health-related documents to the 
target groups’ culture. The photo story Sweet Temptations was originally developed 
for a Spanish-speaking audience in the US, but we also found positive effects on 
knowledge in a Dutch sample. Likewise, a recent study showed that conditions in 
which Arabic participants received a culturally or linguistically tailored version did 
not yield stronger effects on behavioural intentions and attitudes than when these 
participants received the original Dutch version of the photo story (Garate Gamboa, 
2016). A study on a culturally adapted narrative video about cervical cancer showed 
that viewing the narrative video had the largest impact on the intended cultural target 
group of Mexican American women but also had a positive impact on women from 
other ethnic groups. These findings seem to contrast with other, more theoretically 
oriented publications in which the cultural tailoring of health-related documents is 
strongly recommended (e.g. Larkey & Hecht, 2010). Perhaps the power of well-told 
stories to transport viewers or readers into the story world and make them identify 
with the main story’s main characters can convince readers regardless of cultural 
background. Furthermore, the findings from our study on the photo story about 
diabetes (Chapter 3) showed that a narrative intervention originally developed for a 
low-literate audience can also be effective in increasing knowledge in people with 
higher levels of literacy (see also Meppelink, Smit, Buurman, & Van Weert, 2015).

Taken together, this thesis’s findings complement what has been reported in the 
literature in the following ways:

1) we found that also a set of one-page photo stories developed to support doctor-
patient communication can also increase the likelihood that people 1) notice these 
health-related documents, 2) are motivated to process the stories, 3) are able to 
comprehend and 4) intent to act on the main messages. Earlier studies reported 
positive effects of longer, multiple-page photo stories or fotonovelas with regard to 
attention, motivation, comprehension and action.

2) non-narrative health-related document formats, including elements derived from 
multiple-feature revisions, can increase people’s self-efficacy and behavioural 
intentions. 
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3) narrative health-related document formats may be more effective and appealing if 
they not only demonstrate another’s successful behaviour, but also explicitly portray 
the doubts and worries of the main characters in order to overcome perceived 
barriers and increase people’s self-efficacy. 

4) visual narratives such as photo stories can have a positive impact in audiences 
other than the intended target group. It may not always be necessary to tailor 
narrative health-related documents to the target group’s cultural background or 
literacy level. 

All in all, this thesis’s findings partly confirm the advantages of visual narratives 
and photo stories with regard to attention, motivation, comprehension and action. 
These advantages should be tested further in studies which take into account the 
methodological considerations described below. Future studies could explore 
under which conditions and in which forms visual narratives in general and photo 
stories in particular are most likely to support health communication for people with 
limited health literacy. 

Methodological considerations

In this section we will explore the strengths and limitations of the mixed-methods 
approach used throughout this thesis. We will then discuss the methodological 
lessons learned. 

Strengths 
Qualitative methods are usually considered more suitable to explore phenomena, 
build theory and develop interventions, whereas quantitative measures are often 
considered indispensable for testing theoretical assumptions and for comparing the 
effectiveness of different interventions. Using combinations, i.e. mixed methods, can 
provide a more comprehensive account than relying on only one type of method, 
because the various approaches complement each other, setting off weaknesses 
and combining strengths (e.g. Sale, Lohfeld, & Brazil, 2002; Bryman, 2006; Curry, 
Nembhard, & Bradley, 2009; Meissner, Creswell, Klassen, Plano Clark, & Smith, 
2011). Below we discuss the strengths of the different methods used in this thesis.
 
We first systematically reviewed and summarized existing evidence on interventions 
aiming to improve the comprehensibility of health-related documents for older adults. 
By conducting a thorough and critical synthesis of the available research evidence, 
we were able to come up with conclusions based on a method which is generally 
considered to be at the top of the hierarchy of evidence (e.g. Gopalakrishnan & 
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Ganeshkumar, 2013). This enabled us to choose an evidence-based communication 
format to explore and adapt the following studies further, namely narrative health 
communication. Furthermore, the heterogeneity of findings and the lack of strong 
and consistent evidence for most other types of interventions in this review showed 
that it is important to conduct more studies and to explore whether narrative formats 
and multiple-feature revisions would also be successful with other target groups 
and other target behaviours than those included in the reviewed studies. 

Second, we used a combination of literature review and qualitative methods to 
study health literacy domains for older adults with limited health literacy, and to 
explore associated needs, barriers, facilitators and communication strategies. 
Combining the findings from our literature review, expert interviews and focus 
group discussions, we were able to build a solid case to support communicative 
health literacy and focus on the communication of older people with healthcare 
professionals. Using group discussions and role play exercises, we involved people 
from the target group from the start. This enabled us to establish the target group’s 
own barriers to successful doctor-patient communication and to find solutions and 
strategies which they would consider relevant and recognizable. If we had only 
based our intervention on the literature review or on expert interviews, it would 
have been much more difficult to identify communication strategies considered 
effective by the target group of older adults themselves. The use of co-creation and 
participatory research approaches with vulnerable target audiences is in line with 
Action Media research (e.g. Parker & Becker-Benton, 2016) and with the concept of 
critical health literacy, in which active participation, critical thinking and community 
involvement are also emphasized (e.g. Chinn, 2011, De Wit et al., 2016).  

Third, we used a combination of quantitative and qualitative methods to study 
the effectiveness and appreciation of the photo story intervention about doctor-
patient communication. By including two RCTs to quantitatively assess the effects 
of the intervention and by interviewing a subset of Dutch RCT participants about 
explanations for qualitative preference measures, we were able to provide a 
comprehensive understanding of the potential effects of the photo story intervention. 
The interview findings helped frame the findings of the RCTs regarding the lack 
of differences in effectiveness found between the photo story booklet and a non-
narrative booklet we had also developed. On the one hand, interview participants 
were often explicitly positive about both brochures, in line with the lack of 
quantitative differences in effectiveness. On the other hand, the majority of interview 
participants preferred the photo story intervention over the non-narrative brochure, 
suggesting the former might be more motivating to read. Furthermore, the findings 
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of the qualitative interview study supported and expounded on the theory and 
evidence-based design of the photo story booklet, as participants explicitly seemed 
to welcome elements we derived from narrative and Social Cognitive theory, and 
the findings from our literature review and qualitative studies with the target group. If 
we had only relied on the outcomes of our RCTs, we might have underestimated the 
impact of the intervention. If we had only conducted the interview study, we might 
have overestimated the differences in effectiveness between the two booklets. 

Fourth, integrating the findings of the interview study, we were able to develop an 
updated version of the photo story booklet in which we incorporated evidence on 
multiple-feature revisions and elements of the non-narrative brochure which were 
explicitly valued by the interview participants (updated brochure is available here: 
https://drive.google.com/open?id=166Dhe2QO54F1I37My-1W3uWT0NVjR7KA ). 

Fifth, we not only integrated qualitative and quantitative methods, but also combined 
multiple quantitative methods such as self-reports and observations. We paid 
attention to external validity by not only conducting studies in a forced exposure 
experimental setting, but also in the natural setting of primary healthcare practice 
waiting rooms. Using observations and self-reports in three primary healthcare 
centres, this study is one of the first in which the uptake of a narrative health 
communication format is experimentally explored in a real-life setting. The findings 
of this study put into perspective the optimistic impression of the effectiveness of 
health-related documents in waiting rooms which might have arisen from previous 
research. 

Apart from the specific strengths discussed above, several other methodological 
strengths of this thesis can be identified. We succeeded in finding ways to deal with 
the challenges of conducting research among vulnerable and hard-to-reach target 
groups such as people with lower literacy levels, older-old people in general and 
older-old people with limited health literacy in particular (Chapters 3 to 5, see also 
Liljas et al., 2017; Bonevski et al., 2014). A key factor for successful recruitment was 
to involve stakeholders to enable possible participants to understand the purpose 
and procedure of the study and subsequently to provide informed consent. We 
involved stakeholders to recruit a diverse population of adults with lower levels of 
literacy in our study on Sweet Temptations, older adults with limited health literacy 
in the intervention development study, and older-old adults with lower and higher 
levels of health literacy in the evaluation. For the Sweet Temptations study, we 
approached sheltered employment organizations and the organizers of language 
learning courses for adults. This recruitment approach resulted in a diverse sample 
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of adults with lower literacy levels. When developing the photo story intervention 
on doctor-patient communication, one of the experts interviewed (the local General 
Practitioner) helped us establish a good relationship with the local care home. 
This enabled us to conduct our Focus Group Discussions and Role Play Exercises 
among a group of older adults with low levels of health literacy. For our evaluation 
study in the Netherlands, we sought cooperation with the ‘Embrace’ programme, 
which provides care and support to older adults aged 75 and older in the province 
of Groningen (cf. Spoorenberg, Uittenbroek, Middel, Kremer, Reijneveld, & Wynia, 
2013). Based on earlier data collection conducted for Embrace, we were able to 
recruit older-old adults with lower and higher levels of health literacy. In Germany 
we recruited participants from senior day care and rehabilitation centres, as well as 
sports clubs and at structured meetings with older people. 

Another strength of this thesis is that we succeeded in finding suitable research 
methods for vulnerable target groups. To support participants with low levels of 
health literacy answer questions, we developed measurement instruments taking 
into account suggestions from Loyen (2012): our questionnaires included short 
and simple words and sentences, and icons (smileys, crosses and checkmarks) 
accompanying answer options. Participants were assisted in completing their 
questionnaires by research assistants explicitly trained not to show any preference 
and not to provide answers when participants hesitated, in both studies conducted 
in the Netherlands. 

We were also able to use a relatively new method to elicit older adults’ personal 
strategies and solutions for their own actual and perceived barriers to successful 
doctor-patient communication. We chose to provide older participants with 
scenarios and invited them to play these out in Role Play Exercises with an amateur 
actor who was also a retired General Practitioner in the Netherlands (Chapter 4). We 
assumed that such an approach would support older adults’ abilities to think about 
and act on hypothetical scenarios beyond the here and now. Our participants were 
positive about this approach. In addition, the fact that several older adults reported 
difficulties with the hypothetical nature of the questionnaire items in the evaluation 
study (they found it difficult to imagine possible situations) confirms the value of role 
play exercises in assessing people’s beliefs about future scenarios. 

To sum it up, one of the main strengths of this thesis is the stepwise development and 
evaluation of a health communication intervention using both theory and evidence. 
We followed this stepwise path (1) to establish the optimal formats for health-related 
documents to improve comprehensibility, (2) to determine older adults’ barriers 
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and facilitators for successful doctor-patient communication, and (3) to assess to 
what degree a photo story booklet is appealing to the target group and can have 
a positive impact on knowledge, self-efficacy, intentions and behaviour. We aimed 
to select the research methods most suitable for each separate step in intervention 
development and evaluation.

Limitations 
As discussed above, mixed-methods research can contribute to an enhanced 
understanding of research problems because the different methods complement 
each other. A possible concern when applying such a multiplicity of methods in 
our studies, however, is that we perhaps did not put enough effort into the optimal 
application of each type of method. Below, we will discuss the limitations of how 
we applied the methods used, and explore their consequences on the quality of the 
information obtained, the quality of the samples, causality and confounding, and 
the generalizability of the findings. 

Quality of the information obtained
Unfortunately, we were not able to study the impact of the photo story booklet on 
actual doctor-patient interactions. In the current study design, we only measured 
effects on behavioural intention immediately after exposure to the interventions 
(Chapters 3 and 5). This limitation should be taken into account in future studies. 

One other limitation is that we were not able directly to assess the effects of 
photo stories on comprehension. In the ‘Sweet Temptations’ study (Chapter 3), 
we operationalized comprehension as ‘knowledge about diabetes’ (in number 
of questions answered correctly) after reading one of the brochures, while we 
explored the impact on comprehension of the photo story booklet on doctor-patient 
communication by eliciting the participants’ preferences and opinions (Chapters 
5 and 6). Measuring comprehension more directly could have taken the form of 
eye tracking (e.g. Rayner, Chace, Ashby, & Slattery, 2006) or including self-reports 
of comprehensibility. Nevertheless, measuring comprehension is complicated 
by its multidimensional character (e.g. Fletcher, 2006). It would therefore appear 
worthwhile to include multiple measures of comprehension in future studies. 

Finally, despite our efforts to choose and apply research methods appropriate 
for our target group, some limitations regarding the measurements used in the 
studies in this thesis may have had an impact on the quality of the information 
obtained. Most of the research methods in this thesis were based on self-reports. 
Self-reports not only require participants to be aware of their own situation, but 
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they also rely on people’s ability adequately to describe or recognise their mental 
representations. This might be especially challenging for older adults with limited 
health literacy, as was reflected in the difficulties some participants experienced in 
answering the questionnaires (Chapters 3 and 5). Furthermore, self-reports can be 
affected by people’s tendency to provide socially desirable answers, which may 
have led people to overstate their positive opinions of the interventions included in 
our studies. However, the research assistants in all the studies were trained to only 
assist participants by repeating or rephrasing the questions openly. Moreover, we 
tried to minimise the risk that people would prefer the photo story intervention only 
because they thought that this was the primary intervention and that it was socially 
desirable to choose it over the other, non-narrative booklet by making both booklets 
graphically very similar. 

In evaluating our qualitative analyses, we used the four quality measures proposed 
by Shenton (2004): credibility, dependability, confirmability and transferability. 
Credibility is linked to internal validity and refers to the degree to which findings 
reflect reality. Dependability is best described as the reliability of results, or the 
repeatability of the study. Confirmability means that qualitative researchers should 
pay sufficient attention to objectivity in order to ensure that the findings truly reflect 
participants’ ideas and experiences, instead of the researchers’ own preferences. 
Transferability is connected to external validity and describes the degree to which 
findings can be transferred to other groups or situations (Shenton, 2004). We discuss 
each of these components below.

We aimed to enhance the credibility of our findings by developing research guides 
for all the qualitative methodologies based on the literature and by consulting with 
qualitative research experts. We conducted qualitative analyses using multiple 
researchers to the point of saturation, on outcomes connected to previous research 
and quantitative findings, and discussed these findings and illustrative quotes 
repeatedly within the research team. In addition, we continuously encouraged 
participants to express all their ideas, experiences and opinions, regardless of 
valence. Moreover, by combining findings from previous research and findings 
based on a diversity of qualitative methods, we were able to incorporate the benefits 
of these methods (e.g. literature review, expert interviews, focus group discussions, 
role play exercises) and provide a credible picture of older adults’ barriers, needs, 
facilitators and strategies with respect to doctor-patient communication. 

In addition, we provided detailed descriptions of data collection and analysis 
procedures and explicitly linked the participants’ quotes to all the themes identified, 
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in order to increase the dependability of our findings and to enable future researchers 
to repeat our studies following our methodology as a prototypical framework. By 
having independent, trained research assistants conduct the interviews, we tried to 
reduce the researchers’ bias towards the intervention they developed. Transferability 
is discussed in greater detail in the following section on sample quality. 

Quality of the samples
Older adults and people with limited health literacy are generally less likely 
to participate in studies, in addition to having more difficulties in answering 
questionnaire items (e.g. Liljas et al., 2017; Bonevski et al., 2014). This may have 
resulted in a selection bias in the populations studied in this thesis, as older adults 
with very low levels of health literacy are possibly underrepresented. However, 
overall we seem to have succeeded in including a sufficient number of people with 
low health literacy, as indicated for instance by their low scores on Chew’s Set of 
brief health literacy screening questions (SBSQ: Chew, Bradly, & Boyko, 2004). 
Another limitation may be the relatively small number of participants, particularly 
in the RCTs in which we evaluated the photo story booklet on doctor-patient 
communication. This study was not sufficiently powerful to detect small to medium 
effect sizes, while it is known that effect sizes in communication studies are usually 
small or medium (Jansen, 2017; Braddock & Dillard, 2016; Wakefield, Loken, & 
Hornik, 2010). We may thus have missed some of the effects of these interventions. 

Causality and confounding
The photo story intervention and non-narrative booklet in the evaluation and the 
waiting room studies may have been too similar to find any significant differences 
in effectiveness. However, we purposely developed the non-narrative brochure to 
closely resemble the photo story intervention (‘plausible rival’), integrating evidence-
based content and design principles. This helped ensure that possible differences in 
effectiveness would be due to differences between the narrative and non-narrative 
formats, and not due to differences in general attractiveness, for example. Such an 
approach is in line with guidelines for pharmaceutical studies, in which it is strongly 
recommended to compare new medicine with their best available competitor or 
‘care as usual’ instead of a placebo (e.g. National Healthcare Institute, 2016). 

Finally, we did not include a pre-test/post-test design in any of our studies, which 
makes it difficult to show changes in knowledge, self-efficacy and behavioural 
intentions after reading one of the booklets and to obtain firm conclusions about 
the causality of exposure to the interventions and outcome measures. However, 
including a pre-test also has limitations, as questionnaire items in the pre-test can 
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also have an impact on respondents and thus on outcome measures in the post-
test. 

Generalizability of findings
Although we realize that this thesis’s results might not be fully transferable to other 
groups, health-related documents, methods or experimental settings, we aimed to 
increase the transferability of our qualitative findings in the following ways. First, we 
conducted focus group discussions and role play exercises both in the Netherlands 
and in Hungary. In addition, we conducted RCTs on the effectiveness of the photo 
story booklet on doctor-patient communication in Germany and the Netherlands. 
We also included adults from different age groups and different health literacy levels 
in our evaluation studies. We therefore believe our results are relevant for most other 
Western European countries. Second, we integrated the results of the systematic 
review, the study on the photo story intervention about diabetes, and the studies 
on the photo story intervention about doctor-patient communication, to be able 
to provide recommendations for health-related documents in general. Third, we 
purposely conducted studies in different settings using different methods. In sum, 
by relating the integrated findings of our quantitative and qualitative studies to 
the four steps of information processing, and by linking our findings to previous 
empirical research and theories, we aim to offer insights relevant to developing, 
designing and researching health communication in a broader, European context. 

To sum up, in line with Robson and McCartan (2016), we used several available 
research methods which could be effective for exploring how to improve health 
communication to support people with limited health literacy. The use of mixed 
methods comes with some limitations, and may lead to problems integrating the 
possibly disparate results. Nonetheless, we linked the findings of the various research 
methodologies where possible and aimed to integrate the outcomes of the different 
studies in this Discussion section in order to establish a richer understanding of 
improved health communication and to support people with limited health literacy. 
The main findings and the methodological strengths and limitations discussed 
above could help establish which path researchers and health communication 
professionals should follow if they aim solidly to develop, evaluate and improve 
health-related documents which support health communication, especially for older 
adults and people with limited health literacy. The topic of how to develop and 
research such health-related documents is explored in the next two sections on the 
implications for practice and research, and is based on insights acquired during the 
conduct of this study. 
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Implications for practice

Our findings show that there is no conclusive evidence on the effectiveness 
of interventions which aim to improve the comprehensibility of health-related 
documents for older adults, nor on the effectiveness of photo stories about health 
communication. Practitioners and designers of health-related documents for older 
adults or other vulnerable target groups should therefore be cautious about applying 
health communication interventions which have proven successful in general 
populations, because these will not necessarily be beneficial for the target groups 
in question. However, our findings also show that it is not always necessary to tailor 
health-related documents to other cultural target groups or to people with specific 
levels of health literacy. All in all, it seems well worthwhile for health communication 
designers to work in close collaboration with trained health communication 
researchers, and to involve representatives from the relevant target group in order 
to design health communication materials which are most likely to have an impact. 

Our findings in the waiting room study further indicate that the settings in which health-
related documents are presented to their audience can strongly influence the extent 
to which these documents will be noticed and processed. Health communication 
professionals should therefore take into account the characteristics and possible 
constraints of these settings when designing health-related documents. In addition, 
health communication professionals should explicitly explore which distribution 
routes are most effective in reaching their target group. A possible strategy is that 
healthcare professionals distribute health-related documents to those patients they 
consider most in need of the information. 

This thesis’s findings suggest that in order to develop effective health communication 
interventions, designers should explicitly address the topic of communicating 
with healthcare professionals, and should support people in identifying barriers 
to effective communication, and in formulating and planning problem-solving 
strategies to overcome these anticipated barriers (see also Abraham & Kools, 
2011). We recommend including content in which the success of similar others 
is highlighted, and in which the desired behaviour is modelled or demonstrated 
in a series of steps. This thesis demonstrates that in order to make readers aware 
of their own barriers and to be recognizable and effective, health communication 
intervention should also explicitly portray people’s worries and doubts. 

Our findings show that visual narratives such as photo stories could provide a suitable 
framework for incorporating the recommendations described above and could offer 
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a valuable and effective format for health communication to improve health literacy. 
The outcomes of the studies in this thesis show the possible advantages of visual 
narratives and photo stories with regard to attention, motivation, comprehension and 
action. These possible advantages of photo stories, however, need to be explored 
further in new studies which take into account the methodological suggestions 
described above. 

Informal observations during the small scale evaluation (Chapter 4) suggest that 
the photo story intervention could easily be implemented in broader interventions 
such as group education programmes for patients, and in training and education 
programmes for professionals. The commonly experienced barriers in doctor-
patient communication included in the photo stories could be taken as a starting 
point for discussions of the participants’ own experiences and their own solutions to 
the scenarios presented in the photo stories. The underlying method of ‘modelling’ 
problem solving strategies in visualized stories could be translated into other 
applications. This could for instance be through guided role play exercises based on 
recognizable scenarios, with feedback from a facilitator and from other participants 
(see also Kok et al., 2016). 

It might also be interesting to integrate narrative elements of health communication 
with promising elements of multiple-feature revisions, that is, to combine photo 
stories with more traditional health communication formats. One such integrated 
edition of our photo story booklet on doctor-patient communication has been 
recently developed and will soon be actively distributed to healthcare organizations 
in the Netherlands (updated brochure is available here: https://drive.google.com/
open?id=166Dhe2QO54F1I37My-1W3uWT0NVjR7KA). In addition, interactive 
editions of our photo stories are presented on a Dutch adult learning website (www.
oefenen.nl). Moreover, the photo stories could be translated into other languages; 
they have already been translated into Arabic and English and will be used on 
social media websites for people from Syria and Eritrea. Finally, the possibility of 
presenting the photo stories in digital format on information systems in waiting 
rooms is being explored. 

Finally, health communication developers could use the information processing 
model presented in this thesis as a starting point to ensure that the health-related 
documents they develop maximize attention, motivation, comprehension and 
action. 
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Implications for research

From our findings it can be concluded that the advantages of narrative health 
communication reported in the literature are not necessarily in agreement with the 
effects on cognition and behaviour in natural settings. This highlights the importance 
of taking into account the fact that health-related documents can only have an effect 
if they are both noticed and inspected. Future research should preferably include 
natural real-life settings in order to put into perspective the outcomes of studies 
conducted under more artificial circumstances. Furthermore, we suggest that future 
studies should preferably be designed so that all the different steps of information 
processing are covered: attention, motivation, comprehension and action. The 
model presented in the Introduction and discussed earlier in this Discussion could 
serve as a guiding framework to ensure that all these different steps are taken into 
account. 

We found that in order to support health literacy using health-related documents, 
it is important to take into account a manifold of factors: to include content about 
effective communication with health professionals, to address patient barriers to 
effective communication explicitly, to aim for increased levels of self-efficacy, to 
provide strategies or scenarios to overcome perceived barriers, and to bridge the 
intention-behaviour gap. Future research could test whether all of these components 
are indispensable for improving health communication, and could explore which 
interventions will provide the best format to combine these different components in 
the most effective way. 

Combining a range of quantitative and qualitative research methods in 
developing and evaluating health communication interventions provides valuable, 
complementary perspectives on health literacy and health communication. Future 
studies on health literacy and health communication could use multiple research 
methods similarly. Health communication researchers should consider exploring 
and applying research methodologies such as role play exercises to meet the needs 
and capabilities of vulnerable and low-literacy target groups in developing health 
communication interventions. Furthermore, it is essential that research instruments 
are developed and used that are appropriate for participants with lower levels of 
health literacy. An exemplary strategy to maximize the usability of questionnaires for 
vulnerable target groups is to offer participants the option of viewing and answering 
questions on a digital application presented on a tablet. We aimed to develop and 
use such an application, which would include an actress reading out the questions 
and answer options (see Figure 2; Hossteenge, 2015). 
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FIGURE 2. Consecutive steps of information processing that are 

the starting point of this thesis and the trajectory of  developing and 

evaluating health communication interventions. 

In this thesis we assessed the direct and immediate impact of photo story booklets 
about health-communication topics on knowledge, self-efficacy and behavioural 
intentions. Future studies should also assess the impact of such interventions on 
actual behaviour. To explore the impact of reading the photo story intervention on 
people’s behaviour during conversations with their doctors, it may be worth including 
other research methods, such as conversational analysis (CA). This method can be 
used, for example, to study how patients who have or have not read a photo story, 
such as the one developed in this thesis, articulate their lack of understanding to 
a doctor (e.g. Maynard & Heritage, 2005). In addition, future studies should not 
only focus on outcomes, but also aim at exploring the underlying processes or 
mechanisms which help explain possible effects. For example, including research 
methods such as eye-tracking could help unravel why strategies such as including 
pictures, simplifying language and using narrative structures do not always 
increase comprehension. Furthermore, exploring narrative mechanisms such as 
transportation, identification and self-referencing may help better to understand 
when narrative health communication formats achieve their aims or fail to do so, 
and may help establish under which conditions and with which ingredients these 
narrative formats are most powerful. 

Despite the efforts we put into recruitment procedures, it was still challenging to 
find enough participants. It is therefore very worthwhile investing sufficient time 
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and effort into participant recruitment, especially for hard-to-reach groups. To 
reach vulnerable target groups for research, we recommend building sustainable 
relationships with stakeholders, to visit community centres and to participate in 
community practices. 

As the studies conducted in this thesis were for a large part based on data from older 
populations in the northern Netherlands, future studies should assess whether our 
findings are also valid for people of other ages, cultural backgrounds and healthcare 
systems. Nevertheless, the studies in this thesis which explored the effects of photo 
stories in other groups than the intended target group suggest that photo stories 
originally developed for one audience can also be effective for audiences from other 
backgrounds. 

Conclusion

The studies in this thesis provide some support for using visual narrative formats and 
photo stories to improve health communication specifically aimed at people with 
limited health literacy. Narrative health communication formats appear to provide a 
suitable framework for incorporating elements which improve health communication 
to support people with limited health literacy. Developing and evaluating seven 
photo stories on doctor-patient communication in partnership with the target group, 
based on mixed methods research, has yielded a health communication intervention 
which was noticed, preferred and valued by the target group of older adults with 
limited health literacy. Future research should address the effectiveness of these 
interventions, including the best ways to assess them. To begin with, these studies 
should test the effects of photo stories about health communication on actual 
behaviour in natural situations. We suggest that health communication researchers 
and designers who work on health-related documents for older people with limited 
health literacy should always consider attention, motivation, comprehension and 
action, work closely with the target group, and conduct studies in real-life settings 
where possible. 
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Summary

Many older adults suffer from the negative consequences of limited health 
literacy. Limited health literacy is associated with poorer comprehension of health 
documents and difficulties in healthcare interactions. It is therefore  important to 
improve health communication and to support people with limited health literacy. 
The main aim of this thesis was to explore ways to improve health-related documents 
in order to support people with limited health literacy, integrating methods to 
support comprehension of health information materials and methods to support 
communication with health care professionals. In line with this aim, the objectives 
of this thesis were (1) to identify effective formats and features of health-related 
documents, (2) to gain insight into important health literacy domains to be included 
in health-related documents that aim to support communication, and (3) to study 
the impact and effectiveness of such an evidence-based intervention.

Chapter 1 provides the background and framework for this thesis and describes 
the issue of limited health literacy in older adults, and its consequences for health 
communication. Next, we discuss what makes health communication effective, 
building on theoretical models of information processing (e.g. McGuire, 1972) that 
posit the temporally ordered steps of attention, motivation, comprehension and 
action. We present these steps in a framework that is the starting point of this thesis 
(see Figure 1 below). 

Attention

Motivation

Comprehension

Action

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
methodological considerations, implications for research & for practice

FIGURE 1.Consecutive steps of information processing that are the starting point of this thesis and 

the trajectory of  developing and evaluating health communication interventions. 

Summary
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Furthermore, we show how we explored effective health communication for 
older adults at different levels using different research methodologies. Finally, we 
introduce the broader context for our research, that was conducted within the 
European project Intervention Research on Health Literacy in the Ageing population 
(IROHLA). Chapter 1 leads to the following research questions:

Comprehensible formats of health communication for older adults: a 
systematic review. 

Chapter 2 describes a systematic review that explored which formats and features 
of health related documents contribute to comprehensibility for older adults. After 
selection, data extraction and quality assessment of 38 intervention studies, we 
found moderate evidence that multiple-feature revisions and narrative-based 
formats of health communication contribute to comprehensibility of health related 
documents. Inconsistent evidence was found for the importance of other design 
features to enhance the comprehensibility of health-related documents. 

We concluded that using narrative formats seems a promising strategy to enhance 
comprehensibility of health related documents for older adults with different levels 
of health literacy. 

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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Photo stories as a health communication intervention for people with different 
levels of health literacy: an exploratory experiment 

Next, we explored whether a photo story is a useful visual narrative communication 
intervention for people with different levels of health literacy. Photo stories are a 
visual type of narrative, with photographs and captions. In Chapter 3 we describe 
an experimental study on the effects on knowledge and behavioural intentions 
of a photo story on diabetes that was originally developed for a Latin-American 
audience. Dutch readers from a low literacy group (N=89) and a high literacy group 
(N=113) were randomly assigned to one of three conditions: a photo story condition 
(all texts translated into Dutch), a traditional brochure condition (also in Dutch) and 
a control condition. We found that, independent of literacy levels, participants who 
had read the photo story had higher levels of diabetes knowledge compared to 
participants in the other conditions. No effects on behavioural intentions were found. 
In the photo story condition, it was found that people who reported higher levels 
of transportation also reported higher intentions to talk to a doctor or pharmacist 
about diabetes. 

The outcomes of this study suggest that a photo story may constitute a valuable 
health-related document for adults with varying levels of literacy. In addition,  
the findings of this study show that a translated photo story about a health topic can 
also have positive effects in an audience with a cultural background quite different 
from that of the original target group. 

An effective narrative health communication intervention to support older 
adults’ communicative health literacy: a comprehensive developmental 
process

In Chapter 4, we describe the development of our own narrative health communication 
intervention, aimed to support older adults. We investigated how older adults with 
limited health literacy can be supported and empowered in healthcare interactions 
(and communicative health literacy in general), employing visual-narrative formats 
of health communication. The topic of healthcare interactions was selected, based 
on literature review and interviews with experts and further explored in focus group 
discussions and role play exercises with older adults. We identified several barriers 
to and facilitators of doctor-patient communication and elicited participants’ own 
communication strategies that may help overcome their barriers. Our findings 
suggest that it is important to explicitly address barriers to successful doctor-patient 
communication, to increase self-efficacy and to support people in overcoming these 

Summary
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barriers by including strategies and scenarios to overcome barriers. 

Taking into account our findings, we developed seven photo stories based on 
principles from narrative and social learning theory, covering communication 
themes and strategies identified during the focus group discussions and role-play 
exercises. We developed the intervention in three different formats: (1) set of 1-page 
photo stories, (2) narrated video clips using the original photo story pictures, and 
(3) interactive video clips covering participation and communication during primary 
care consultations. In a small-scale evaluation, participants were positive about 
the intervention with regard to attractiveness, relevance and comprehensibility.  All 
in all, we followed a systematic step-wise approach to create a visual-narrative 
intervention that aims to support older adults’ communicative health literacy during 
healthcare interactions.  

Using photo stories to support doctor-patient communication. Three studies 
into a communicative health literacy intervention for older adults.

In Chapter 5, we report on experimental studies in Germany and the Netherlands, 
and an interview study in the Netherlands. In these three studies we explored the 
effectiveness and appreciation of the photo story intervention compared to a highly 
similar non-narrative booklet. In the experimental studies 66 German participants 
of 50 years and older participated and 54 Dutch participants of 77 years and 
older. We explored effects of both booklets on self-reported self-efficacy and 
behavioural intention with respect to communication with health-care professionals. 
Furthermore, we studied how both booklets were evaluated. In the interview study 
among a subset of Dutch participants, we assessed preference and explanations 
for preference in depth. 

We found no statistically significant differences between the photo story 
intervention and a comparable non-narrative booklet with regard to effectiveness 
and appreciation. However, in the interview study, a majority of Dutch participants 
indicated they had a clear preference for the photo story booklet, and reported as 
reasons for the preference that they were motivated to read the booklet (motivation), 
they felt the booklet was comprehensible (comprehension) and they expected 
more behavioural and cognitive effects (action). These findings show that different 
research methods yield different types of information and stress the importance of 
using mixed methods in evaluation studies. Participants responses further suggest 
that traditional non-narrative formats of health communication may not be sufficient 
in supporting people with limited health literacy, because these formats often lack 
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specific example strategies. Taken together, our results suggest that adding narrative 
formats to traditional formats of health communication may be a promising route to 
support older adults’ health literacy. 

Uptake of narrative and traditional formats of health communication in a 
natural setting: a field experiment

In Chapter 6, we describe a field experiment in which we randomly distributed three 
different brochures (photo story booklet versus comparable non-narrative booklet 
versus existing traditional brochure) in waiting rooms of three primary health care 
centres in Groningen. We observed how many brochures were taken home each 
day, and tallied the amount of brochures that were found elsewhere in the waiting 
room to estimate the number of brochures browsed by patients. In addition, we 
interviewed patients to ask whether they had noticed, browsed or taken with them 
the brochure on display and explored their reasons for doing or not doing so.
 
The photo story booklet was noticed significantly more often than the other two 
brochures by the interviewed patients. The photo story booklet and the non-narrative 
booklet were browsed more often compared to the existing brochure. However, no 
other differences were found in uptake. Only a minority of interviewed patients had 
noticed and subsequently browsed the brochure on display. The patients who did 
not notice or browse the brochure reported mostly that they were busy doing other 
things or because they weren’t interested. This study shows that it is important to 
do more research into the uptake of health communication materials in the settings 
where those materials are meant to be presented. 

Discussion and implications

In Chapter 7 we summarize and discuss the main findings presented in this thesis, 
according to the four steps that are considered important for information processing: 
attention, motivation, comprehension and action. We also explore methodological 
considerations and formulate implications for research and practice. Our findings 
show that narrative formats of health-related documents such as photo stories 
show some advantages in all four steps of information processing for older adults 
and people with limited health literacy in particular. Using photo stories can increase 
the likelihood that people notice and pay attention to the material, that they are 
motivated to process the material and that they comprehend what they read. We 
also found some support for perceived advantages in behavioural and cognitive 
change, although older adults’ preference for the photo story was not associated 
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with higher levels of self-reported self-efficacy and behavioural intentions. The 
findings of our studies offer a starting point for further research on the impact of 
narratives and photo stories about health and health communication topics on real 
behaviour and in naturalistic settings.  

We recommend to develop interventions  that (1) use narratives combined with 
promising elements of multiple-feature versions, and that combine photo stories 
with more traditional formats, (2) include aspects related to communication with 
healthcare professionals (3), aim for higher levels of self-efficacy by explicitly 
addressing barriers to recommended behaviour and by providing people with 
strategies to overcome these barriers. Finally, using an information processing 
framework as a starting point may support health communication designers 
in developing health-related documents that maximize attention, motivation, 
comprehension and action. 
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Samenvatting

Veel ouderen hebben beperkte gezondheidsvaardigheden (ook wel 
lage gezondheidsgeletterdheid). Dat kan ertoe leiden dat deze ouderen 
gezondheidsinformatie slechter begrijpen en dat ze problemen ervaren in 
gesprekken met zorgprofessionals. Daarom is het belangrijk om mensen met 
beperkte gezondheidsvaardigheden te ondersteunen in de communicatie over 
hun gezondheid. Het belangrijkste doel van dit proefschrift is om dat op een 
effectieve en door de doelgroep gewaardeerde manier te realiseren. Daarbij 
verkennen we in dit proefschrift  zowel methoden om de begrijpelijkheid van al 
dan niet digitale folders en brochures over gezondheidsthema’s te vergroten,  als 
methoden om communicatie met zorgprofessionals te ondersteunen. We beogen 
in dit proefschrift om (1) effectieve vormen en kenmerken van folders en brochures 
over gezondheidsthema’s te identificeren, (2) inzicht te krijgen in belangrijke 
gezondheidsvaardighedenthema’s die opgenomen zouden moeten worden in deze 
folders en brochures die als doel hebben om gesprekken met zorgprofessionals te 
ondersteunen, en (3) de impact en effectiviteit te onderzoeken van brochures die op 
basis van de bevindingen van (1) en (2) zijn ontwikkeld. 

In Hoofdstuk 1 bespreken we de achtergrond van en een communicatieraamwerk voor 
dit proefschrift en gaan we  in op het onderwerp beperkte gezondheidsvaardigheden 
bij ouderen, en de gevolgen daarvan voor gezondheidscommunicatie. Vervolgens 
bespreken we wat gezondheidscommunicatie effectief maakt, aan de hand van 
theoretische modellen van informatieverwerking (bijvoorbeeld McGuire, 1972) 
waarin de opeenvolgende stappen aandacht, motivatie, begrip en actie worden 
onderscheiden. We presenteren deze stappen in een raamwerk dat het uitgangspunt 
vormt voor dit proefschrift (zie Figuur 1). 

 

Samenvatting
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Aandacht

Motivatie

Begrip

Actie

Hoofdstuk 6: 
opmerken

Hoofdstuk 5: voorkeur 
en uitleg bij voorkeur
Hoofdstuk 6: gebruik 
(doorbladeren en 
meenemen)

Hoofdstuk 2: begrijpelijkheid
Hoofdstuk 3: kennis
Hoofdstuk 5: deelnemers' 
uitleg over begrijpelijkheid
Hoofdstuk 6: deelnemers' 
uitleg over begrijpelijkheid

Hoofdstuk 2: begrip
Hoofdstuk 3: kennis, intenties
Hoofdstuk 4: vaardigheden, 
eigen-effectiviteit
Hoofdstuk 5: eigen-ef�ctiviteit, 
intenties & deelnemers' uitleg over 
actie 
Hoofdstuk 6: deelnemers' uitleg 
over actie

Ontwikkelen en evalueren van gezondheidscommunicatie-interventies:
methodologische overwegingen, implicaties voor onderzoek en voor praktijk

FIGUUR 1. Opeenvolgende stappen in informatieverwerking die het uitgangspunt van dit 

proefschrift vormen, en het daarmee samenhangende traject van het ontwikkelen en evalueren van 

gezondheidscommunicatie-interventies. 

Daarnaast laten we zien hoe we verbetermogelijkheden voor 
gezondheidscommunicatie wat betreft ouderen op verschillende niveaus en met 
verschillende onderzoeksmethodes kunnen onderzoeken. Tot slot introduceren 
we het bredere kader van ons onderzoek, dat is uitgevoerd binnen het door de 
Europese Unie gefinancierde project Intervention Research on Health Literacy 
in the Ageing population (IROHLA). We sluiten hoofdstuk 1 af met de volgende 
onderzoeksvragen: 

1. Welke  vormgeving en kenmerken van folders en brochures over 
gezondheidsthema’s dragen bij aan de begrijpelijkheid van de 
gepresenteerde informatie voor ouderen met verschillende niveaus van 
gezondheidsvaardigheden? 
2. In hoeverre zijn fotostrips een effectieve gezondheidscommunicatie-interventie 
voor mensen met verschillende niveaus van gezondheidsvaardigheden? 
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Begrijpelijke vormen van gezondheidscommunicatie voor ouderen: een 
systematische review. 

In Hoofdstuk 2 beschrijven we een systematische review waarin verkend werd 
welke vormgeving en kenmerken van folders en brochures over gezondheidsthema’s 
voor ouderen bijdragen aan begrijpelijkheid. Na het selecteren, samenvatten en 
beoordelen van 38 interventiestudies vonden we bescheiden aanwijzingen dat 
gecombineerde revisies (met aandacht voor zowel lay-out als taalgebruik) en 
verhalende gezondheidscommunicatie bijdragen aan de begrijpelijkheid van folders 
en brochures over gezondheidsthema’s. We vonden geen consistente steun voor 
alle andere specifieke aanpassingen, zoals het toevoegen van plaatjes, eenvoudiger 
taalgebruik of multimedia. 

We concluderen dat het gebruik van verhalen een veelbelovende strategie is om 
de begrijpelijkheid van gezondheidsinformatie te verbeteren voor ouderen met 
verschillende niveaus van gezondheidsvaardigheden. 

Fotostrips als een gezondheidscommunicatie-interventie voor mensen 
met verschillende niveaus van gezondheidsvaardigheden: een verkennend 
experiment. 

Daarna verkenden we of een fotostrip een bruikbare beeldende verhalende 
communicatie-interventie is voor mensen met verschillende niveaus van 
gezondheidsvaardigheden. Fotostrips zijn een beeldend verhaal, met foto’s en 
bijschriften. In Hoofdstuk 3 beschrijven we een gerandomiseerd onderzoek 
naar de effecten van een vertaalde fotostrip over diabetes, Zoete verleiding, op 
kennis en gedragsintenties. Deze fotostrip was oorspronkelijk ontwikkeld voor een 
Latijns-Amerikaanse doelgroep, onder de naam Sweet temptations. Nederlandse 

3. Hoe kunnen we een effectieve verhalende gezondheidscommunicatie-
interventie (een fotostrip) ontwikkelen om de communicatie 
gezondheidsvaardigheden van ouderen te ondersteunen? 
4. In hoeverre verschillen de effecten van en de waardering voor fotostrips en 
niet-verhalende brochures voor gezondheidscommunicatie bij ouderen?
5. In hoeverre verschillen fotostrips en niet-verhalende brochures voor 
gezondheidscommunicatie in de mate waarin patiënten ze opmerken, 
doorbladeren en meenemen, en welke voorkeuren hebben patiënten in een 
natuurlijke setting, namelijk in wachtkamers van huisartsenpraktijken? 

Samenvatting
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laaggeletterde (N=89) en hooggeletterde (N=113) lezers werden random toegewezen 
aan één van de volgende drie condities:  een fotostripconditie over dit onderwerp, 
een conditie met een traditionele brochure (ook in het Nederlands, met een sterk 
vergelijkbare inhoud) en een controleconditie (met geen informatie over diabetes). 
We vonden dat over de hele linie deelnemers die de fotostrip hadden gelezen, meer 
kennis over diabetes hadden vergeleken met deelnemers in de andere condities. 
We vonden geen verschillen in gedragsintenties. Wel bleek in de fotostripconditie 
dat mensen die tijdens het lezen van de fotostrip meer opgingen in het verhaal, een 
sterkere intentie hadden om met een dokter of apotheker over diabetes te gaan 
praten. 

De uitkomsten van dit onderzoek suggereren dat een fotostrip een waardevolle 
communicatie-interventie is voor volwassenen met verschillende niveaus van 
geletterdheid. Daarnaast laten de resultaten zien dat een vertaalde fotostrip over 
een gezondheidsthema ook positieve effecten kan hebben bij een doelgroep die 
een andere culturele achtergrond heeft dan de originele doelgroep. 

Een effectieve verhalende gezondheidscommunicatie-interventie om de 
communicatie gezondheidsvaardigheden van ouderen te ondersteunen: een 
veelomvattend ontwikkelingsproces.

In Hoofdstuk 4 beschrijven we de ontwikkeling van een nieuwe verhalende 
gezondheidscommunicatie-interventie, bedoeld om de communicatie met 
zorgprofessionals te ondersteunen. We onderzochten hoe ouderen met beperkte 
gezondheidsvaardigheden ondersteund kunnen worden in gesprekken met huisartsen 
in de gezondheidszorg (en in hun communicatieve gezondheidsvaardigheden in het 
algemeen), door beeldende verhalende vormen van gezondheidscommunicatie 
te gebruiken. Het thema ‘gesprekken in de gezondheidszorg’ werd geselecteerd 
op basis van een literatuuronderzoek en interviews met experts. Dit thema werd 
vervolgens verder verkend in focusgroepdiscussies en rollenspellen met ouderen. We 
identificeerden diverse hindernissen en ondersteunende factoren in communicatie 
met de huisarts. Bovendien verkenden we welke communicatiestrategieën ouderen 
zelf gebruiken om die hindernissen te overwinnen. Onze resultaten laten zien dat het 
belangrijk is om expliciet aandacht te besteden aan hindernissen met betrekking tot 
succesvolle communicatie met zorgprofessionals, dat het belangrijk is om de self-
efficacy van patiënten (vertrouwen in eigen competenties) te vergroten, en dat het 
belangrijk is om patiënten te ondersteunen bij het nemen van de eerdergenoemde 
hindernissen door in folders en brochures strategieën en scenario’s op te nemen 
om die hindernissen te overwinnen. 
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Met deze uitkomsten als uitgangspunt ontwikkelden we zeven korte fotostrips, 
gebaseerd op principes van sociale leertheorie en op ideeën over de werking van 
verhalen. De fotostrips betroffen de communicatiethema’s en -strategieën die werden 
gekozen op basis van de focusgroepdiscussies en rollenspellen. We ontwikkelden 
de fotostrips in drie verschillende uitvoeringen:  (1) brochure met zeven fotostrips 
van elk één pagina, (2) gesproken videoclips die gebruikmaken van de originele 
fotostripfoto’s, en (3) interactieve  videoclips over participatie en communicatie tijdens 
huisartsconsulten. In een kleinschalige evaluatie waren deelnemers positief over 
de aantrekkelijkheid, relevantie en begrijpelijkheid van de interventie. Samengevat 
volgden we een stapsgewijze benadering om een beeldende verhalende interventie 
te creëren die als doel had om ouderen te ondersteunen in hun communicatieve 
gezondheidsvaardigheden tijdens gesprekken met de huisarts. 

Fotostrips om dokter-patiëntcommunicatie te ondersteunen. Drie studies 
naar een interventie voor de communicatieve gezondheidsvaardigheden van 
ouderen. 

In Hoofdstuk 5 rapporteren we over drie studies onder ouderen: een experimentele 
studie in Duitsland, een experimentele studie in Nederland, en een interviewstudie in 
Nederland. In deze drie studies onderzochten we de effectiviteit van en waardering 
voor de fotostripinterventie en een sterk vergelijkbare niet-verhalende brochure. In 
de experimentele studies deden 66 Duitse deelnemers van 50 jaar en ouder mee, 
en 54 Nederlandse deelnemers van 77 jaar en ouder. We onderzochten de effecten 
van beide brochures op self-efficacy en gedragsintenties van deze ouderen met 
betrekking tot communicatie met zorgprofessionals. Daarnaast onderzochten we 
hoe deelnemers beide brochures evalueerden. In de interviewstudie onder een 
gedeelte van de Nederlandse deelnemers gingen we dieper in op hun voorkeuren 
en vroegen we om uitleg daarbij. 

We vonden geen statistisch significante verschillen tussen de fotostripinterventie 
en een vergelijkbare niet-verhalende brochure in effectiviteit en waardering. In de 
interviewstudie gaf een meerderheid van de Nederlandse deelnemers echter aan 
dat ze een duidelijke voorkeur hadden voor de fotostripinterventie. Zij noemden als 
redenen voor deze voorkeur dat ze gemotiveerd waren om de fotostrips te lezen 
(motivatie), dat ze de fotostrips begrijpelijk vonden (begrip), en dat ze meer effecten 
verwachtten op hun eigen cognities en gedrag (actie) omdat fotostrips helpen 
concrete strategieën te formuleren. Deze uitkomsten laten zien dat verschillende 
onderzoeksmethodes verschillende soorten informatie op kunnen leveren en 

Samenvatting
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benadrukken het belang van een combinatie van methodes in evaluatieonderzoek. 
De reacties van deelnemers laten verder zien dat traditionele, niet-verhalende 
vormen van gezondheidscommunicatie mogelijk niet voldoende zijn om mensen met 
beperkte gezondheidsvaardigheden te ondersteunen. In deze vormen ontbreken 
namelijk vaak specifieke voorbeeldstrategieën. Samengevat suggereren onze 
resultaten dat het gebruik van verhalende vormen naast meer traditionele vormen 
van gezondheidscommunicatie een beloftevolle manier kan zijn om ouderen te 
ondersteunen in hun gezondheidsvaardigheden. 

Gebruik van verhalende en traditionele vormen van gezondheidscommunicatie 
in een natuurlijke setting: een veldexperiment

In Hoofdstuk 6 beschrijven we een veldexperiment waarin we drie verschillende 
brochures (fotostripbrochure, vergelijkbare niet-verhalende brochure, bestaande 
brochure) willekeurig verspreidden via de wachtkamers van drie huisartsenpraktijken 
in Groningen. Daarbij werd steeds één van de drie brochures in displays neergezet 
in de desbetreffende wachtkamer. We telden hoeveel brochures elke dag werden 
meegenomen, en telden ook het aantal brochures dat op andere plekken in de 
wachtkamer terecht kwam, om te kunnen schatten hoeveel brochures werden 
doorgebladerd zonder mee naar huis genomen te worden. Bovendien interviewden 
we op drie verschillende dagen patiënten  die de praktijk verlieten en vroegen hen 
of ze de brochure die op dat moment in de wachtkamer stond hadden opgemerkt, 
doorgebladerd of meegenomen. We vroegen hen ook waarom ze de brochure wel 
of niet hadden doorgebladerd of meegenomen. 

De fotostripbrochure werd significant vaker opgemerkt dan de andere twee brochures 
door de geïnterviewde patiënten. De fotostripbrochure en de niet-verhalende 
brochure werden volgens de schattingen significant vaker doorgebladerd dan de 
bestaande brochure. We vonden geen verschillen in de hoeveelheid meegenomen 
brochures. Van de geïnterviewde patiënten had slechts een minderheid de brochure 
opgemerkt die op dat moment in de wachtkamer stond. De patiënten die de 
brochure niet hadden opgemerkt of doorgebladerd zeiden meestal dat ze druk 
waren met andere zaken of dat ze niet geïnteresseerd waren. Deze studie laat zien 
dat het belangrijk is om meer onderzoek te doen naar het opmerken, doorbladeren 
en meenemen van gezondheidscommunicatiematerialen in de setting waarin die 
materialen in de praktijk worden verspreid. 
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Discussie en implicaties

In Hoofdstuk 7 vatten we de belangrijkste uitkomsten van dit proefschrift 
samen en bespreken we deze uitkomsten aan de hand van de vier stappen die 
van belang worden gezien bij informatieverwerking: aandacht, motivatie, begrip 
en actie. We bespreken ook methodologische overwegingen en formuleren 
implicaties voor onderzoek en praktijk. Onze bevindingen laten zien dat verhalende 
vormen van gezondheidscommunicatie zoals fotostrips in alle vier stappen van 
informatieverwerking een aantal voordelen hebben, in het bijzonder voor ouderen en 
voor mensen met beperkte gezondheidsvaardigheden. Het gebruik van fotostrips in 
folders en brochures over gezondheidsthema’s kan ervoor zorgen dat mensen deze 
folders en brochures opmerken en dat ze de informatie in de folders en brochures 
beter begrijpen. Ouderen zelf meenden dat de fotostrips voordelen bieden voor 
gesprekken met de huisarts en hadden een voorkeur voor de fotostrips. Toch leidde 
de voorkeur van ouderen voor de fotostrips niet tot een hoger gevoel van self-
efficacy of tot sterkere gedragsintenties. Onze bevindingen bieden een startpunt 
voor verder onderzoek naar de impact van fotostrips en verhalen over gezondheids- 
en gezondheidscommunicatiethema’s op echt gedrag in natuurlijke settings.  

We adviseren om folders en brochures over gezondheidsthema’s te ontwikkelen 
waarin (1) verhalen worden gecombineerd met meer traditionele vormen, en waarin 
ook indien nodig aanpassingen in lay-out en taalgebruik worden gedaan, (2) waarin 
aandacht wordt besteed aan het onderwerp communicatie met zorgprofessionals, 
(3) en waarin wordt gestreefd naar meer vertrouwen in eigen kunnen van patiënten 
door expliciet aandacht te besteden aan hindernissen voor aanbevolen gedrag 
en door mensen strategieën aan te bieden om deze hindernissen te overwinnen. 
Tot slot kan een raamwerk gebaseerd op informatieverwerkingsmodellen 
gezondheidscommunicatie-ontwerpers helpen bij het ontwikkelen van folders en 
brochures over gezondheidsthema’s die worden opgemerkt (aandacht), die mensen 
willen lezen (motivatie), begrijpen (begrip) en die zorgen voor een groter vertrouwen 
in eigen kunnen en voor gedragsverandering (actie). 
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Dankwoord

Omdat zelfs ik als schrijver en dichter niet de woorden kan vinden waarmee ik mijn 
dankbaarheid, trots en blijdschap kan delen.   

Omdat mijn proefschrift immers vooral over tonen gaat, en niet alleen over vertellen. 
Omdat één foto meer zegt dan duizend woorden.
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