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This thesis aims to explore the nature of the associations of health literacy with 
self-management and health behaviors among older adults. Low health literacy is 
one of the major challenges in public health and health care.1 Many adults in both 
the United States and Europe have low levels of health literacy,2,3 and rates of low 
health literacy are even higher among older adults.2,4 Low health literacy is 
associated with various undesirable health outcomes,5,6 but the nature of its 
relations with self-management and health behaviors is not well understood. 
Insights into these relations could improve our understanding of the impact of 
health literacy on the health outcomes of older adults. Such insights could also be 
used to improve the quality of health promotion initiatives and interventions in the 
healthcare context. In this first chapter, we will introduce the main concepts of the 
thesis and present the research questions. 
 

The concept of health literacy  
Since the introduction of the concept of health literacy in research in the last part of 
the twentieth century, many different definitions of this concept have been 
developed.7 For the scope of this thesis, we will adopt a commonly used definition 
which states that health literacy is “the degree to which people are able to access, 
understand, appraise and communicate information to engage with the demands of 
different health contexts to promote and maintain health across the life-course.”8 
Following this definition, health literacy includes, for example, the ability to 
understand health information from leaflets, to obtain relevant health information 
during consultations with health professionals, and to access and appraise health 
information from the Internet.  

The term ‘health literacy’ was first used by Simonds in 1974, in a discussion 
paper on health education and social policy.9 The first scientific articles about 
health literacy were published in the 1990’s10,11 but the vast majority of health 
literacy research has taken place in the last 10 to 15 years. The term ‘health literacy’ 
has appeared in an increasing number of PubMed search results, with 883 hits 
between 2001 and 2005, 2325 hits between 2006 and 2010, and 5130 hits between 
2011 and 2015. The term is now often used by researchers in public health. It is also 
on the agenda of national governments, for example of the Netherlands12 and the 
United States,13 and of the WHO.14 

Although health literacy is linked with literacy, health literacy is not restricted 
only to reading and writing abilities. Researchers sometimes distinguish three 
aspects of health literacy, based on the classification developed by Nutbeam.1 
According to this classification, health literacy includes important cognitive and 
social skills. The classification is as follows:  
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(1) Functional health literacy. This refers to basic skills in reading and writing 
that are necessary to function effectively in everyday situations. 

(2)  Communicative health literacy. This refers to advanced cognitive and literacy 
skills which can be used to actively participate in everyday situations, extract 
information and derive meaning from different forms of communication, and 
apply this to changing circumstances. 

(3) Critical health literacy. This refers to the more advanced cognitive skills 
needed to critically analyze and apply information so as to exert greater 
control over life events and situations. 

 

Health literacy: an important challenge for public health 
There are several reasons why health literacy is now considered an important 
challenge for public health. First, low health literacy has various negative 
consequences for both individuals and for society as a whole. Many studies have 
shown an association between low health literacy and various negative health 
outcomes. Cross-sectional studies revealed that health literacy is associated with 
health status in, for example, patients receiving care at a general internal medicine 
clinic,15 and community-dwelling people in Korea16 and in the United States.17 
Some longitudinal studies show that health literacy is also associated with various 
other outcomes, including higher rates of hospitalization among ambulatory care 
patients with heart failure,18 decreasing quality of life among patients with 
diabetes,19 and higher mortality rates in a representative sample of older adults in 
England.6 The associations between health literacy and health outcomes are also 
accompanied by higher healthcare costs for those with low health literacy.20,21 It has 
been estimated that low health literacy costs the economy of the United States 
between $106 billion and $238 billion per year, which is between 7% and 17% of 
total healthcare expenditures in the United States.22 Health promotion initiatives 
and healthcare interventions focusing on health literacy might therefore be very 
relevant to decrease many negative outcomes at both individual and societal levels. 

Second, the prevalence of low health literacy in western countries is high, as 
shown by various large scale health literacy studies. For example, the National 
Assessment of Adult Literacy (NAAL), which was conducted in 2003 with over 
19,000 participants in order to assess the health literacy of American adults, 
showed that 14% of American adults have below basic health literacy skills, 
indicating problems with simple and concrete literacy tasks.2 A further 22% have 
basic health literacy skills, indicating sufficient skills for only the most simple and 
everyday activities. This often leads to problems as well, as many health-related 
texts are written at levels well above what is recommended.23,24 Another large-scale 
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study, which used a different tool to measure health literacy, was the European 
Health Literacy Survey (HLS-EU), conducted between 2009 and 2012 in eight 
European member states.3 This survey found that rates of low health literacy vary 
between 29% and 62% in various European member states, with an average of 47%.  

Third, an individual’s level of health literacy has become much more important 
over the last few decades, because of the increasing intricacy of the healthcare 
system. It has moved from a rather paternalistic system, in which health 
professionals made most of the important decisions and patients were mainly 
passive recipients of care, towards an increasingly patient-centered system.25 In 
many contexts, shared decision making26 has become the preferred approach. 
Consequently, patients are now expected to play a much more proactive role in 
their own health and health care. This is, for many reasons, a positive development, 
but it also requires patients to access, read, and understand the information 
necessary to make their own decisions. Properly performing such tasks requires an 
adequate level of health literacy. 

Fourth, differing levels of health literacy in a population may contribute to 
health disparities in society.27 In fact, some groups have much higher rates of low 
health literacy than others, as for example, certain ethnic groups.2,28,29 In many 
studies, low health literacy is also associated with having a low level of 
education2,30,31 and a low income.32-34 Interventions to mitigate the consequences of 
low health literacy might therefore be valuable for decreasing the overall health 
disparities in society. 
 

Health literacy among older adults 
Older adults have particularly high rates of low health literacy.2,4,35,36 For example, 
59% of NAAL (2003) participants above the age of 65 had low health literacy, 
compared with less than 35% in the lower age groups.2 A systematic review showed 
that higher age was significantly associated with lower health literacy across many 
studies.4  

The increased likelihood of older adults to have low health literacy can be 
explained in a number of ways. First, it might be explained by the cognitive decline 
which commonly occurs in older adults.37 In fact, some cross-sectional studies 
already identified a positive association between health literacy and cognitive 
functioning;38 other studies have, moreover, shown that cognitive functioning 
partially explains associations between health literacy and outcomes.15,39 Another 
explanation for the higher rates of low health literacy in older adults could be that 
older adults in many western countries grew up during a time in which 
opportunities for education were not as good as they are today.40  
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The relatively high rates of low health literacy among older adults make this 
population particularly vulnerable to experiencing negative health outcomes as a 
result of low health literacy. Therefore, this thesis focuses specifically on health 
literacy in older adults. 
 

Health literacy, health outcomes, and pathways: priorities for research 
Health literacy has been receiving increasing attention in research, but many 
important questions have yet to be answered in order to develop interventions to 
mitigate the negative impacts of low health literacy in older adults. For example, 
there are many questions about the mechanisms through which health literacy 
impacts health outcomes. Various aspects of self-management, such as adherence 
and self-management abilities, might play a role in these mechanisms. Associations 
between health literacy and more general health behaviors (e.g., physical activity, 
fruit and vegetable consumption, BMI) might also explain part of the associations 
between health literacy and health outcomes. Moreover, the nature of the 
association between cognitive functioning and health literacy is not yet fully 
understood. 

The problems that result from low health literacy among older adults can be 
addressed in several ways, including health promotion initiatives in the general 
population and interventions in the healthcare context. In order to optimize the 
potential of such interventions, more research is needed on the associations 
between health literacy and self-management, health behaviors, and cognitive 
functioning. Research on these topics could lead to better insight as to which 
groups could most benefit from health literacy interventions and as to what would 
be the most relevant target constructs. Therefore, the research in this thesis focuses 
on the role of health literacy in self-management and health behaviors among older 
adults, and on the associations between cognitive functioning and health literacy in 
this group. 
 

Health literacy and self-management 
Maintaining a high level of self-management is of particular importance if older 
adults are to prevent deterioration of their health. Self-management is a broad 
concept that consists of many different aspects. In this thesis we focus on two of 
these aspects: adherence and self-management abilities.  

Adherence is the extent to which a person’s behaviors such as following a diet, 
taking medication, and/or executing lifestyle changes, are in agreement with 
recommendations from a health professional.41 While it is often suggested that 
health literacy is associated with adherence,1,42,43 studies sometimes fail to confirm 
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this association.44,45 It is also unclear whether interventions to improve adherence 
are useful for older adults with low health literacy. 

Self-management abilities include the general repertoire of cognitive and 
behavioral abilities for managing external resources in such a way that physical and 
social well-being are maintained, or restored when lost.46 Self-management 
abilities are associated with well-being47,48 and health status,49 but their 
associations with health literacy have not been investigated. Insight into the 
potential moderators (e.g., demographic factors, socioeconomic factors, health 
status) of the association between health literacy and self-management abilities 
could also help to identify those groups of older adults most likely to experience 
negative consequences as a result of low health literacy. 
 

Health literacy and health behaviors 
Studies on health literacy so far have mostly focused on the associations between 
health literacy and behaviors in the healthcare context, while the associations 
between health literacy and more general health behaviors (e.g., physical activity, 
fruit and vegetable consumption, BMI) have not received much attention. These 
health behaviors may also play a role in the mechanisms through which health 
literacy impacts health outcomes. 

The potential association between health literacy and health behaviors might 
further be moderated by social factors, such as having a large social network or 
being lonely. Studies have shown that people often draw on the health literacy skills 
of others50 and that people with high health literacy often help others in their social 
network.51 These findings suggest that positive social factors like having a large 
social network might buffer the negative effects of having low health literacy, while 
negative social factors like being lonely might intensify these effects. 

Another relevant topic of research in the association between health literacy and 
health behaviors is the role of potential social cognitive mediators (e.g., attitude 
towards health behaviors, self-efficacy to perform health behaviors, and perception 
of the risk of not performing health behaviors). Insight into these potential 
mediators might further improve our understanding of the mechanisms through 
which low health literacy exerts its impacts. 
 

Health literacy and cognitive functioning 
Although the association between cognitive functioning and health literacy has 
been confirmed in a number of cross-sectional studies,36,52,53 most of these studies 
did not focus on the longitudinal association between cognitive functioning and 
health literacy. The association between cognitive decline and health literacy is also 
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largely unknown. More insight into these subjects would further add to our 
understanding of the nature of health literacy in older adults and provide more 
insight into the groups of older adults most vulnerable with regard to low health 
literacy. 
 

Thesis objectives and sources 
This thesis aims at shedding light on the associations between health literacy and 
self-management, health behavior, and cognitive functioning. We also focus on the 
moderating role of demographic factors, socioeconomic factors, health status, and 
social factors, and on the mediating role of social cognitive factors. Insights into 
these associations could be useful for future health promotion initiatives and health 
literacy interventions. The following research questions are addressed in this 
thesis: 
 
Research question 1: To what extent is health literacy associated with adherence 
among older adults, and how effective are interventions to improve adherence for 
older adults with low health literacy? 
 
Research question 2: To what extent is health literacy associated with self-
management abilities among older adults, and to what extent do demographic 
factors, socioeconomic factors, and health status moderate this association? 
 
Research question 3: To what extent is health literacy associated with health 
behaviors and social factors among older adults, and to what extent do social 
factors moderate the association between health literacy and health behaviors? 
 
Research question 4: To what extent is health literacy associated with physical 
activity and fruit and vegetable consumption among older adults, and to what 
extent are these associations mediated by attitude, self-efficacy, and risk 
perception? 
 
Research question 5: To what extent are cognitive functioning and cognitive decline 
associated with health literacy in older adults? 
 
A complete overview of the associations studied in this thesis is provided in Figure 
1. In order to answer our research questions, various data sources were used. An 
overview of the used datasets is presented in Table 1. More detailed information 
about the various studies is available elsewhere.54-57  
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Figure 1. Overview of associations studied in this thesis, indicated per research question 
(Q) 
 
The context of the research of this thesis: the IROHLA project 
Most of the studies described in this thesis were conducted in the framework of the 
IROHLA project (http://www.irohla.eu/). IROHLA stands for Intervention 
Research on Health Literacy among the Ageing Population. IROHLA was a project 
that focused on improving health literacy outcomes for European adults above the 
age of 50. The project ran from December 2012 until November 2015. 

The IROHLA project contributed to the understanding of the role of health 
literacy in various European contexts. A comprehensive intervention model 
concerning health literacy needs in older adults was developed and a number of 
evidence-based interventions were validated in a series of pilot studies. The results 
were used for the development of an evidence-based guideline for policy and 
practice for EU member states and regions. Based on the results of IROHLA, the 
Health Literacy Center Europe (HLCE) was developed. The HLCE is accessible via 
http://healthliteracycentre.eu/.  
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Table 1. Overview of datasets used in different chapters 
Study Design Participants n1a n2b Chapter 

Embrace54 Randomized 
controlled 

trial 

Community-dwelling 
adults above the age of 

75 

1,456 1,052 3 

LifeLines55 Prospective 
cohort study 

Community-dwelling 
adults above the age of 

65 

167,729 3,241 4 

Groningen Lifestyle 
Intervention for 
Seniors56 

Quasi-
experimental 

Community-dwelling 
adults above the age of 

55 

643 538 5 

Doetinchem Cohort 
Study57 

Prospective 
cohort study 

Men and women 
between ages 45-85 

7,768 988 6 

a Overall number of participants in dataset. 
b Number of participants included in our analyses. 

 
 

Thesis outline  
Chapter 2 presents the results of a systematic meta-review to assess the association 
between health literacy and adherence. Also assessed was whether adherence 
interventions may be effective for older adults with low health literacy. Chapter 3 
investigates to what extent health literacy is associated with self-management 
abilities, and whether demographic factors, socioeconomic factors and health 
status moderate this association. Chapter 4 assesses to what extent health literacy 
is associated with health behaviors and social factors among older adults, and 
whether the associations between health literacy and health behaviors are 
moderated by social factors. Chapter 5 examines to what extent health literacy is 
associated with physical activity and fruit and vegetable consumption among older 
adults, and whether social cognitive mediators (i.e., attitude, self-efficacy, and risk 
perception) moderate these associations. Chapter 6 examines to what extent 
cognitive functioning and cognitive decline are associated with the level of health 
literacy of older adults. Chapter 7 provides a general discussion of the main results 
of the various studies. Methodological considerations are also discussed, as well as 
implications of the findings for practice and research. 
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